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1 Reason for Change

Background

INP 0065 “Optimizing_size_of_BroadcastArea_for_DVBSH “ presented in Helsinki highlighted that in some DVB‑SH networks with many terrestrial cells, the list of cells in cell target area (of SG BroadcastArea and of STKM location_based_restriction descriptor) could grow significantly, causing undue bandwidth consumption as well as terminal over-processing (to determine if current cell is in list of cells).
One of the solutions proposed by INP 0065 was to declare the Cell Target Area as a list of DVB service IDs of the DVB-SH Transport Stream, as the DVB service ID in DVB-SH happens to be a shortcut to a list of cells (as signalled by service_availability descriptor in the SDT). This solution got some vocal support in Helsinki.

The CR implements this solution.

Signalling

Like in any MPEG-2 TS DVB Transport Stream, the full identification of a DVB service is original_network_id (2 bytes) + transport_stream_id (2 bytes) + service_id (2 bytes).

Some observations:

· Never list common DVB service ID ? The SG BroadcastArea is never instantiated to signal the delivery area of common BCAST services (as they are transmitted on all cells). Would that mean that SG BroadcastArea can only contain local DVB service IDs, and never common DVB service IDs ? Well not always: a SG BroadcastArea containing common DVB service ID and besides with polarity set to false, allows to signal the availablity of a BCAST service “on all terrestrial cells”.
· Omit ONID and TSID ? It will rarely happen that a Service Guide (ProviderURI) spanning over a Partially Available Transport Stream (national coverage) will also span over another Partially Available Transport Stream (neighbouring country). So DVB service ID signaling could be limited to the two bytes of the DVB service ID (omitting ONID and TSID, always equal to current TS identification). On the other hand, signalling ONID and TSID consumes very few bytes, so for the sake of simplicity, it is proposed to signal the full path in all cases.

· AND or OR semantics ? When CellTargetArea contains multiple CellArea elements populated by Cell IDs, it is logical that OR semantics applies as the terminal can only be on one cell at a time. But when CellTargetArea contains multiple CellArea elements populated by DVB service IDs, then there is a choice between AND and OR, as the terminal on one given cell can receive multiple local DVB services of the same TS. Semantics ‘OR’ is proposed (semantics already given to CellTargetAreas listing multiple cells).  

· DVB-SH service ID or DVB service ID ? ‘DVB-SH service ID’ term must be avoided as it identifies a physical layer concept specific to DVB-SH (DVB-SH service, grouping of EFRAMES). ‘DVB service ID’, which identifies a grouping of MPEG-2 TS Elementary Streams is the only correct term.

Revision 01 -  Typos and English wording (thanks Don)
· Section 6.3.4.1.2: 
· a transport identifier
· a method to select the proper type of Cell Target Area is as follows
· “polarity” attribute of enclosing BroadcastArea element
· Section C.1:
· covering the whole Regions 2 and 3
· must be delivered some Service/Content fragments (and associated fragments) containing a BroadcastArea encompassing the current cell at least
· containing a BroadcastArea not encompassing the current cell (but instead some cells of a neighboring region)
2 Impact on Backward Compatibility

n/a
3 Impact on Other Specifications

n/a
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

To BCAST group, to review and agree the proposed changes.
6 Detailed Change Proposal

Change 1:  Add DVB service ID to CellTargetArea in DVB-SH 
6.3.4 Service Guide Data Model

The specification in section 5.1 of [BCAST11-SG] SHALL apply.
6.3.4.1 CellTargetArea in DVB-SH

Underlying DVB-SH functionality is re-used, as explained below.

OMA BCAST Service Guide allows describing the target area for Service and Content in terms of BDS-specific cell identification or DVB service ID identification in the “CellTargetArea” element. 

In the case of DVB-SH, the value of the “CellArea” sub-element element of the “CellTargetArea” element is composed from the parameters described in subsequent sub-sections. Each parameter is signalled by an uppercase alpha character, immediately followed by a string of lowercase alphanumeric characters representing the value of a parameter, and immediately followed by the next parameter, if any, as defined in the table below. The parameters MUST be given in the order of appearance in the tables below. All parameters defined below SHALL be supported by the Terminal. The Server SHALL support parameters with a cardinality of 1 or more and MAY support the remaining parameters. 
DVB-SH CellTargetArea in Service and/or Content fragments SHALL NOT be instantiated to describe the target area of common BCAST services (as they are by essence available everywhere), and SHALL always be instantiated to describe the restrictive target area of local BCAST services (as it is critical for the terminal to not attempt to tune to local BCAST services not available on current cell).
DVB-SH CellTargetAreas of different types (namely 12 and 16, see sub-sections below) MAY coexist in the same SG BroadcastArea.
6.3.4.1.1 CellArea based on Cell ID

When “type” attribute of CellTargetArea element is set to value 12 (DVB-SH Cell ID), the value of each “CellArea”element is composed from the following parameters:
	Parameter name
	Signalling
	Value
	Length [bytes]
	Cardinality
	Description

	network_id
	“N”
	Hexadecimal representation of a 16bit unsigned integer
	4
	0..1
	“network_id”, transmitted in the Network Information Table (NIT) according to [ETSI EN 300 468]. This parameter SHALL be omitted if the DVB-SH network conforms to cell id allocation recommendation given in [ETSI TS 102 611-2].

	cell_id
	“C”
	Hexadecimal representation of a 16bit unsigned integer
	4
	1
	“cell_id”, transmitted in the DVB-SH signal according to [ETSI EN 302 583], either in the TPS bits for the OFDM mode or in the Signalling Field for the TDM mode.

	hierarchy
	“H”
	“lp” or “hp” – other values are reserved
	2
	0..1
	The logical channel (“lp” for “low priority” or “hp” for “high priority”) that is selected for reception when hierarchical modulation is used.

	subcell_id
	“S”
	Hexadecimal representation of an 8bit unsigned integer
	2 per entry
	0..N
	subcell id, transmitted as "cell_id_extension" in the Network Information Table (NIT) according to [ETSI EN 300 468]. 



Examples (informative): 

· The string "C005aHlp" represents a target area defined by a cell_id of 0x005a and the use of the "lp" channel of hierarchical modulation. The subcell_id is not present. 

· The string "C005aS01S02" represents a target area defined by a cell_id of 0x005a, and a list of two subcell_id (0x01 and 0x02).

6.3.4.1.2 CellArea based on DVB service ID

A DVB-SH Partially Available Transport Stream is composed of DVB services either transmitted or filtered on a given cell. To support this feature, each DVB service entry of the SDT may include a service_availability descriptor containing an availability_flag as well as the list of cell IDs where the DVB service must be transmitted (or not transmitted, according to availability_flag).

So somehow in DVB-SH, a DVB service ID is not just a transport identifier, but it also identifies a broadcast area on which the same IP streams are transmitted. It can therefore be used to construct BCAST Cell Target Areas, as an alternative to BCAST Cell Target Areas composed of DVB-SH Cell IDs. A method to select the proper type of Cell Target Area is as follows:

· Cell Target Areas listing DVB-SH DVB service IDs SHOULD be preferred when regions are composed of a great number of cells, or when the list of cells defining regions are subject to frequent changes. 
· Cell Target Areas listing DVB-SH Cell IDs SHOULD be preferred when the network entity generating the SG Broadcast Area (SG-G, SG-D…) has no knowledge of DVB service numbering in DVB-SH TS structure, or when this numbering is subject to frequent changes, or when the granularity of target area is smaller than a region (i.e. a subset of cells in a region).
When “type” attribute of CellTargetArea element is set to the value 16 (DVB-SH DVB service ID), the value of each “CellArea”element is composed from the following parameters:

	Parameter name
	Signalling
	Value
	Length [bytes]
	Cardinality
	Description

	original_network_id
	“O”
	Hexadecimal representation of a 16bit unsigned integer
	4
	1
	“original_network_id”, transmitted in the Network Information Table (NIT) according to [ETSI EN 300 468].

	transport_stream_id
	“T”
	Hexadecimal representation of a 16bit unsigned integer
	4
	1
	“transport_stream_id”, transmitted in the Network Information Table (NIT) as well as in the Program Association Table (PAT) according to [ETSI EN 300 468].

	service_id
	“V”
	Hexadecimal representation of a 16bit unsigned integer
	4
	1
	“service_id”, transmitted in the Network Information Table (NIT) as well as in the Program Association Table (PAT) according to [ETSI EN 300 468] – in the latter case, it is named ‘program_number’.


A CellTargetArea of type 16 with “polarity” attribute of enclosing BroadcastArea element set to True:

· SHALL contain one or more CellArea elements each listing a local DVB service ID
· SHALL NOT contain a CellArea element listing a common DVB service ID, as this would signal a “everywhere” target area, contradicting the restrictive semantics of BroadcastArea functionality.
A CellTargetArea of type 16 with “polarity” of upper BroadcastArea element set to False:

· MAY contain a CellArea element listing common DVB service ID, to signal the target area of some local BCAST services transmitted on all terrestrial cells but not on satellite cell

· MAY contain CellArea elements listing local DVB service IDs, when common DVB service ID is besides also listed.
Example (informative): 

· The string "OC0T05VF1" represents a target area corresponding to the area of transmission of a DVB service ID fully identified by original_network_id = 0xC0, transport_stream_id = 0x05 and service_id = 0xF1. 

Change 2:  Complete Appendix C wherever composition of DVB-SH CellTargetArea is described 

C.1
Scenario of BroadcastArea instantiations and usages

This scenario describes various usages of SG BroadcastArea in the context of DVB-SH network.

The configuration taken as an example is depicted by Figure 5:

· One Partially Available Transport Stream, composed of one common DVB service (S0) carrying the common SG Announcement Channel , three local DVB services (S1, S2, S3) each carrying a local SG Announcement Channel, and one local DVB service (S4) carrying no local SG Announcement Channel, which role is to carry local IP flows shared between Region 2 and Region 3.

Note: instantation of shared local DVB services like S4 might not be usual, but it is worth being mentioned though.

· Four regions: one satellite region (cell C0) and three terrestrial regions (encompassing respectively cells C10..C15, cells C20..C26 and cells C30..C37).

· In each region, one Regionalized TS is transmitted (TS 0 = S0, TS 1 = S0 + S1, TS 2 = S0 + S2 + S4, TS 3 = S0 + S3 + S4). The terminal, using the SDT which signals DVB service ID availability for each Cell ID, can find the list of cells where the same combination of DVB services (i.e. the same Regionalized TS) is transmitted, which composes one region by definition.
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Figure 5: Scenarios of SG Broadcast Area instantiations and usages

This example illustrates various cases of Broadcast Area content:

1. BroadcastArea 0 (BA0), which lists satellite cell C0 with “polarity” set to False, can be used to signal the availability of local BCAST services covering all terrestrial cells where the SG is delivered. These BCAST services are delivered on any transmitted local DVB service (either S1 and  S2 and S3, or S1 and S4) – consequently they are instantiated multiple times in the source Partially Available Transport Stream.

NOTE: this BroadcastArea 0 could alternatively be defined as just containing DVB service ID ‘S0’, with “polarity” set to False. 

2. BroadcastArea 1 (BA1), which lists terrestrial cells C10..C15 with “polarity” set to True, can be used to signal the availability of local BCAST services covering the whole Region 1. These BCAST services are those delivered on local DVB service S1.

NOTE: this BroadcastArea 1 could alternatively be defined as just containing DVB service ID ‘S1’, with “polarity” set to True. 

3. BroadcastArea 2 (BA2), which lists terrestrial cell C12 with “polarity” set to True, can be used to signal the availability of local BCAST services covering a portion of Region 1 (e.g. a city district). These BCAST services are delivered on local DVB service S1.

NOTE: this BroadcastArea 2 could not be alternatively defined via a list of DVB service IDs. 

4. BroadcastArea 3 (BA3), which lists terrestrial cells C20..C26 and C30..C37 with “polarity” set to True, can be used to signal the availability of local BCAST services covering the whole Regions 2 and 3. These BCAST services are those delivered on “shared” local DVB service S4.

NOTE: this BroadcastArea 3 could alternatively be defined as just containing DVB service ID ‘S4’, with “polarity” set to True. 

On a given terrestrial cell where local BCAST services are available, must be delivered some Service/Content fragments (and associated fragments) containing a BroadcastArea encompassing the current cell at least - otherwise these local BCAST services could not be discovered by the terminal. But in addition, it is also possible to deliver Service/Content fragments (and associated fragments) containing a BroadcastArea not encompassing the current cell (but instead some cells of a neighboring region). The acquisition of such SG fragments “not valid on current cell but valid on another cell” allows the terminal to speed up service discovery when moving from one region to another.
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