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1 Reason for Change

In DVB-SH adaptation, current Walkthrough section text was taken from DVB-H Adaptation. This CR rewords this section and completes it by the DVB-SH specifics.

This CR does also a bit of clean up elsewhere (missing acronyms, typos, unfinished sentences, etc.).
2 Impact on Backward Compatibility

None
3 Impact on Other Specifications

None
4 Intellectual Property Rights

Members and their Affiliates (collectively, "Members") agree to use their reasonable endeavours to inform timely the Open Mobile Alliance of Essential IPR as they become aware that the Essential IPR is related to the prepared or published Specification.  This obligation does not imply an obligation on Members to conduct IPR searches.  This duty is contained in the Open Mobile Alliance application form to which each Member's attention is drawn.  Members shall submit to the General Manager of Operations of OMA the IPR Statement and the IPR Licensing Declaration.  These forms are available from OMA or online at the OMA website at www.openmobilealliance.org.

5 Recommendation

BCAST to review and agree the proposed change
6 Detailed Change Proposal

Change 1:  In Abbreviations section, add missing acronyms and delete unused ones
7.1 Abbreviations

	3GPP
	3rd Generation Partnership Project

	BCAST
	Mobile Broadcast Services

	BCMCS
	Broadcast Multicast Service

	BCRO
	Broadcast Rights Object

	BDS
	BCAST Distribution System

	BSA
	BCAST Service Application

	BSD/A
	BCAST Service Distribution and Adaptation

	BSM
	BCAST Subscription Management

	CGC
	Complementary Ground Component

	DCF
	DRM Content Format

	DRM
	Digital Rights Management

	DVB
	Digital Video Broadcasting

	DVB-H
	Digital Video Broadcasting – Handheld

	DVB-SH
	Digital Video Broadcasting – Satellite to Handheld

	
	

	EN
	European Norm

	ESG
	Electronic Service Guide

	ETSI
	European Telecommunications Standards Institute

	FDT
	File Delivery Table

	FEC
	Forward Error Correction

	FLUTE
	File Delivery over Unidirectional Transport

	GZIP
	GNU zip

	
	

	INT 
	IP/MAC Notification Table

	IP 
	Internet Protocol

	IPDC
	IP DataCast

	IPsec
	IP security

	ISMACryp
	Internet Streaming Media Alliance (ISMA) Encryption and Authentication

	
	

	LTKM
	Long Term Key Message

	MBMS
	Multimedia Broadcast / Multicast Service

	MIKEY
	Multimedia Internet KEYing

	MKI
	Master Key Identifier

	MPE
	Multi-Protocol Encapsulation

	NIT
	Network Information Table

	OFDM
	Orthogonal Frequency Division Multiple Access

	OMA
	Open Mobile Alliance

	
	

	PAT
	Program Association Table

	PEK
	Program Encryption Key

	PID
	Packet IDentifier

	PMT
	Program Map Table

	PSI/SI
	Program Specific Information/Service Information

	RF
	Radio Frequency

	RTCP
	Real Time Control Protocol

	SC
	Satellite Component

	SDP
	Session Description Protocol

	SDT
	Service Description Table

	SEK
	Service Encryption Key

	SF
	Signalling Field

	SFN
	Single Frequency Network

	SG
	Service Guide

	SG-C
	Service Guide-Client

	SG-D
	Service Guide-Distribution

	SG-D
	Service Guide Generation

	SGDD
	Service Guide Delivery Descriptor

	SGDU
	Service Guide Delivery Unit

	SRTP
	Secure Real-time Transport Protocol

	STKM
	Short Term Key Message

	TDM
	Time-Division Multiplex

	TPS
	Transmission Parameter Signalling

	TR
	Technical Report

	TS
	Technical Specification

	TS
	Transport Stream

	XML
	Extensible Markup Language


Change 2:  Correct some typos
5.1
System overview

DVB-SH is a delivery system enabling to carry IP-based broadcast services over a hybrid satellite and terrestrial infrastructure operating at frequencies below 3 GHz to a variety of portable, mobile and fixed terminals having compact antennas with very limited or no directivity. Target terminals include handheld defined as light-weight and battery-powered apparatus (e.g. PDAs, mobile phones), vehicle-mounted and nomadic (e.g. laptops, palmtops, etc.) terminals.

The DVB-SH system coverage is obtained by combining a Satellite Component (SC) and, where necessary, a Complementary Ground Component (CGC) to ensure service continuity in areas where the satellite alone can not provide the required QoS. The SC ensures wide area coverage while the CGC provides cellular-type coverage. All types of environment (outdoor, indoor, urban, suburban and rural) can then be served.

5.3
DVB-SH Transport Stream

DVB-SH is a purely broadcast (unidirectional) distribution system which uses MPEG-2 TS and DVB IP Datacast for IP transport and signaling..

In DVB IP Datacast, an MPEG-2 TS is composed of one or several DVB services, which themselves are grouping one or several Elementary Streams, which in turn carry the actual IP streams. In DVB-SH DVB services build up the basis of local content insertion mechanism. Note that a DVB service is a below-IP component which has no connection with above-IP services.

When no local content insertion takes place, the DVB-SH receiver handles the DVB-SH TS normally, i.e. without any specific processing like SDT parsing, IP stream availability check, etc.
When local content insertion takes places, the TS is called Partially Available Transport Stream. In this case:

· In the distribution network:

· IP streams pertaining to common content are gathered in one or several DVB services, called common DVB services.

· IP streams pertaining to local content are gathered in one or several DVB services, called local DVB services. 
· The Partially Available Transport Stream exists as the composition of all common and local DVB services. It is somehow virtual in the sense that it might not be destined to be fully transmitted somewhere.
· In the SDT, and for each DVB service of the TS, a service_availability_descriptor may be included to indicate in which list of cell IDs the DVB service must be transmitted or not.

[skipped]
C.2
Scenario of basic common and local SG delivery

This regionalized SG scenario describes the basic way of delivering common and local fragments of a regionalized SG. 

[image: image1.emf]PurchaseItem

PurchaseData

PurchaseChannel

Service

Access

Content

InteractivityData

Local SG Delivery Channels / SGDUs 

Schedule

Common SG Delivery Channels / SGDUs

PurchaseItem

PurchaseData

PurchaseChannel

Service

Access

Content

InteractivityData

Schedule

1

BA

BA

BA = BroadcastArea


Figure 6: Scenario of basic common and local SG delivery

1. In the common SG Delivery Channels (left part of Figure 6), the SGDUs carry fragments consistent all together, which role is to announce common BCAST services. In this subset, SG BroadcastArea in Service and Content fragments needs not be used, as these fragments announce common BCAST services available on all cells where the Service Guide is transmitted.

2. In the local SG Delivery Channels (right part of the figure), the SGDUs carry fragments consistent all together, which role is to announce local BCAST services only. In this basic scenario C.2,  these fragments have no relationship with the fragments delivered on common SG Delivery Channels. This implies for instance that the user cannot be proposed a single purchase item bundling at the same time common BCAST services and local BCAST services, and instead has to purchase two purchase items (one common, one local) separately.
3. Fragments delivered on both types of SGDUs (common and local) are meant to be aggregated together as part of the same global Service Guide identified by the ProviderURI selected during SG bootstrap phase.

4. Directly or indirectly, all fragments delivered in local SGDUs are linked to Service or Content fragment(s) containing a BroadcastArea ( listing cells of the DVB-SH network. On terminal side, this link can be established simply for some fragments like Schedule, but less easily for other fragments like PurchaseChannel (as the link goes through PurchaseData, and then to PurchaseItem, etc.). Still, it is crucial to establish this link, otherwise when moving to another region, the terminal could mistakenly present to the user local services which are not available in this region.

Change 3:  Resolve some editor’s notes related to references 
5.4
Specifications

Use cases applicable to IPDC over DVB-SH system Phase 1 are described in [ETSI TR 102 473].

An end-to-end system architecture applicable to IPDC over DVB-SH system is described in [ETSI TR 102 469].


The following documents define the DVB-SH radio interface:

· The DVB-SH waveform is specified in [ETSI EN 302 583]. 

· The DVB-SH transmission system is specified in [ETSI TS 102 585]. 

The following documents define the DVB-SH IP transport interface:

· The DVB-SH related system level signalling, applicable both to DVB-SH IPDC network and to DVB-SH IPDC receiver is specified in [ETSI TS 102 470-1].

The following documents define the IP mobility/handover for DVB-SH:

· Mobility/handover procedures for DVB-SH are specified in [ETSI TS 102 611-2]. 

The following documents define the IP Datacast service layer over DVB-SH.

· The Electronic Service Guide is specified in [ETSI TS 102 471].

· The Content Delivery Protocols are specified in [ETSI TS 102 472].

· The Service Purchase and Protection is specified in [ETSI TS 102 474].

· Audio and video formats supported in IP Datacast systems over DVB-SH are specified in [ETSI TS 102 005].

[skipped]

6.1
Access to the IP layer

The [ETSI TS 102 470-2] specification  SHALL apply. 

Change 4:  Correct and complete the Walkthrough section 

8. Walkthrough: Distribution of BCAST Services over DVB-SH (Informative)

This section describes a walkthrough of all actions needed to receive a BCAST service distributed over DVB-SH. It just describes the main actions and using selected functions and features. Not all possible options and variations are described here.

8.1 Power up, Network Attachment, Initial Procedures

Tuning to DVB-SH frequency

When the receiver is powered up or enters a new network the receiver has to tune into the right frequency. This frequency can be either pre-provisioned or provisioned according to mechanisms described in [BCAST11-Services]. If the frequency is not provisioned at all, the terminal performs a signal scan. DVB-SH signals carry Time Slicing parameters. During the scan the receiver tests a frequency, tries to lock to the signal and when locked, inspects the Time Slicing indicator from TPS bits in the signal. If this is not available, the receiver discards the signal and proceeds to next one. 
Identification of current Cell ID

The terminal can retrieve the Cell ID of current cell from the TPS bits (in OFDM transmission mode) or Signalling Field (in TDM transmission mode).
Generalities on MPEG-2 TS in DVB IP Datacast
An MPEG-2 Transport Stream is composed of  elementary streams of audio, video and/or data logically grouped in DVB services (also called programs in MPEG-2 terminology). Each DVB service is described by a Program Map Table (PMT) which provides the PID of each elementary stream of the DVB service. The Program Association Table (PAT), unique in the TS, provides the PID of each PMT in the TS.
MPEG-2 Transport Streams are made up of TS packets of 188 bytes. Each packet is identified by its PID (Packet IDentifier) value in the header of the packet. Packets of same PID carry a portion of same information, like a PSI table or a SI table or an elementary stream. Some PID values are fixed and identify TS packets carrying well-known PSI tables (PAT 0x0000…) or SI tables (NIT 0x0010, SDT 0x0011…) – these tables can therefore be quickly accessed in the tuning phase. Some PID values are in a ‘variable’ range and identify TS packets carrying elementary streams transporting PSI tables (PMT) or SI tables (INT) or IP streams. 
Figure below illustrates how a terminal can retrieve the TS packets of an elementary stream, starting from PAT:
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Figure 4: Illustration of the function of PAT and PMT tables in MPEG-2 TS
PSI tables (PAT, PMT…) originate from MPEG-2 TS, whereas SI tables (NIT, SDT, INT…) complement PSI tables and originate from DVB. A table is more precisely a set of independent sub-tables and each sub-table is identified by tuples (for NIT: table_id and network_id; for INT: table_id and platform_id; for SDT: table_id,  transport_stream_id and original_network_id, etc.). Table_id (the first byte of a TS packet payload) allows some refinements: for instance table_id 0x40 designates the NIT_actual sub-table describing current network, whereas table_id 0x41 designates a NIT_other sub-table describing some neighbouring network.
Identification of current Transport Stream
Knowing the frequency and the current Cell ID, the terminal can further determine the identification of the actual Transport Stream (original_network_id, transport_stream_id):
· In the PAT (PID 0x0000), the terminal can read the transport_stream_id
· In the NIT_actual sub-table (PID 0x0010, table_id 0x40), the terminal can parse the entries of the TS loop matching this transport_stream_id. For these entries, the terminal can find an entry for which cell_frequency_link_descriptor matches both cell_id and frequency, and for which the system delivery descriptor is besides a SH_delivery_system descriptor. The terminal then concludes that the original_network_id of this TS loop entry is the one of actual TS.
Identification of eventually filtered DVB services
By reading diversity_mode in SH_delivery_system descriptor, the terminal can know if the actual TS is a full TS or a Partially Available TS. In the latter case, the terminal needs to retrieve the SDT_actual sub-table (PID 0x0011, table_id 0x42) and parse each entry of the DVB service loop. When a service entry contains a service_availability descriptor, the corresponding DVB service might be subject to filtering on current cell, and this final determination is described in [ETSI TS 102 470-2] section “Service availability of the actual TS on the current cell”.
Retrieval of the INT sub-table of a given IP platform 
(Note: this part is generic to IP Datacast systems and contains no DVB-SH specifics).

Knowing the IP platform over which the service provider operates (platform_id parameter typically pre-provisioned in the terminal), the terminal can retrieve the corresponding INT sub-table as follows: 
· In first loop of NIT_actual, the terminal can parse all the linkage_descriptors of linkage_type 0x0B, either given directly in the NIT, or provided indirectly in the Bouquet Association Table pointed by a linkage_descriptor of linkage_type 0x0C in the NIT.

· Among these linkage_descriptors of linkage_type 0x0B, there should be one listing the wanted platform_id. The terminal can then take note of the service_id of this descriptor, as it indicates the DVB service carrying the INT sub-table.

· Reading through the PAT, the terminal can get the entry for which program_number is equal to service_id obtained previously.  This entry gives the program number PID of the PMT describing the DVB service carrying the INT sub-table.

· Knowing its PID, the terminal can then retrieve the PMT, and identify the entries for which stream_type is equal to 0x05 (=INT sub-table for IPDC) and data_broadcast_id_descriptor with data_broadcast_id set to 0x000B (IP/MAC Notification Info). Each of these entries gives the elementary PID of a INT sub-table. There can be multiple entries matching, as it is possible to carry multiple INT sub-tables (each belonging to a different IP platform) in the same DVB service.

· The terminal can then retrieve each indicated INT sub-table. There will be one of these for which platform_id parameter will match the Platform ID of interest.  
Once the terminal has retrieved the INT of wanted IP platform, it is able to resolve the mapping from IP address to PID, and tune to each transmitted IP stream of this IP platform, starting from ESG bootstrap FLUTE session as explained in next section.

 
IP stream location resolution (from an IP flow to the elementary stream PID)
(Note: unless otherwise specified, this part is generic to IP Datacast systems and contains no DVB-SH specifics).

Given an IP flow (characterized by IP platform, IP source address, IP destination address), the terminal can proceed to the resolution of corresponding IP stream location in current TS as follows:

· It retrieves the INT sub-table of this IP platform.
· It goes through the entries of target descriptor loop to find any target descriptor (like target_IP_address_descriptor) matching the addresses of the IP flow.
· When a target descriptor is found, it parses the IP/MAC stream_location_descriptors in the subsequent operational descriptor loop, and identifies those matching network_id of NIT_actual, and matching original_network_id and transport_stream_id of actual TS. This descriptor gives as remaining parameters: service_id and component_tag.
· (Sole step specific to DVB-SH) The terminal then compares this service_id with the list of DVB service IDs – if any - known by the terminal as filtered for this TS on current cell. If the DVB service of this IP stream has been filtered, then the resolution is aborted by the terminal (as the elementary stream carrying the IP stream has not been transmitted on this cell).

· Knowing service_id and component_tag of the IP stream, the terminal parses the PAT and finds the entry for which program_number equals service_id. This entry gives the PID of the PMT describing the Elementary Streams of this DVB service.
· In the PMT, the terminal finds the entry with stream_type equal to 0x90 (IP streams for IPDC) and also for which the stream_identifier_descriptor contains a matching component_tag. This entry provides the PID of the Elementary Stream carrying the IP stream.
· The terminal retrieves the packets identified by this PID, decodes the MPE sections, and identifies the IP datagrams of the IP flow using IP source and destination address, amongst IP datagrams of other IP streams eventually carried in same Elementary Stream.
8.2 Service Guide Bootstrapping







Once the INT sub-table of the wanted IP platform is known by the terminal, it can start receiving the Service Guide over broadcast channel. In order to do this it needs the SG entry point. This is the IP destination address of the IP flow which contains SG bootstrapping data. This SG entry point can be pre-provisioned or provisioned according to mechanisms described in the terminal provision function of the Services specification [BCAST11 Services]. 
8.3 Service Guide Reception and Update

The service guide provides the end-user with the information about all available services. The service guide consists of user readable data. The user can make a selection based on this data. When a user selects a service, it basically tells the terminal to tune into a certain IP flow, for which the terminal has to select the appropriate IP stream. 

This step describes how the service guide is received and how updates are received. This step assures that the terminal has the correct information:
- about how to access the service (IP flow addresses, SDP information, service protection information etc)
- about the service itself form user presentation (title, language, length, start and end-time, price etc.) 

The SG data is carried in SGDUs. Each SGDU is announced in a Descriptor Entry. A Descriptor Entry is carried inside the SGDD. The SGDD is the ‘root’ of the SG. There can be several SGDDs for the service guide, e.g. one which only carries the data of the next 2 hours, one which carries the SG of the day and one for the whole week. The terminal only collects those SGDUs, which belong to his service provider. For this purpose the Descriptor Entry carries a BSMSelector in the Grouping criteria. 

When certain portions of the ESG are not valid anymore, the terminal has the option to keep them for a while or throw them away.

8.4 Service Ordering

When the user received the service guide it can select a service it wishes to use. Before the user can use a broadcast service it needs to subscribe to this service. The services which do not require subscription are excluded. Such services are indicated by the omission of an associated Purchase Data fragment or which do have a purchase data fragment but the price is set to zero. Subscription basically means that the terminal receives the key to decrypt the service. The user can subscribe to items listed in the PurchaseItems of the service guide. The PurchaseData informs the user what the prices and conditions for use are. The PurchaseChannel gives the user the location where subscriptions can be requested via the return channel. 

Upon user’s subscription request, the terminal sends a Service Request to the PurchaseURL. In the case of DRM profile, the terminal will receive in the Service Response a ROAP RO acquisition trigger allowing further acquisition of the Rights Objects wrapping the service key. In the case of Smartcard profile, the terminal will receive the service key in the Service Response itself, or shortly after over UDP.


Another option is that the user starts an acquisition procedure through the webshop. This is typically the portal of the service provider, where the user can select the items they want to subscribe to, while not being formally authenticated (during the phase of purchase item selection). When the user completed filling the shopping basket the subscription process is completed by using a method specific to each service protection profile. 

When this procedure is finalized, the terminal will be in possession of the service key required to decrypt the traffic. 

8.5 Service Reception

8.5.1 Streaming Service

Streaming services like TV channels are delivered to the terminal as video and audio over RTP/UDP/IP. When the user selects a service the SG provides the terminal with required information to access the IP flow. The terminal first verifies in its internal database whether the user has subscribed himself to this service. If so, the terminal knows it has the required service key to decrypt the content.

The correct IP stream is found by the terminal using the  INT through the IP stream location resolution described earlier. In a typical scenario a single TV channel has one IP stream for each of its components: video, audio (multiple languages) and several key streams (for each service protection profile and for each service provider). The SDP parameters give the terminal the encoding type and format of the components of a service.

Streams can be delivered unprotected (clear-to-air), protected at the IP layer, at the RTP layer or at the Access Unit layer. 

8.5.2 Download Service

Receiving download services are basically the same as streaming services. However, files are delivered over FLUTE/ALC/UDP/IP. Files can be delivered either unprotected, protected at the IP layer or as OMA DRM type of files (DCF or PDCF). 
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