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1 Reason for Contribution

Summary
The action item 2006-A203 was to give the impact of not allowing the inclusion of SCT (Sender Current Time) and ERT (Expected Residual Time) in LCT header of ALC packets (T flag and R flag set to zero).

Within a file distribution session, SCT field value enables the ALC sender (FD) to synchronize the ALC receivers (FD-C) with its UTC time.

Chronological background
1. BCAST (as well as MBMS, BCMCS, CBMS) decided to build their file distribution service using a set of RFC (ALC, LCT buildling block, FEC building block, FLUTE) published as “experimental” by IETF RMT. 

2. IETF RMT later on initiated a revision of this set of RFC, so to publish “standard tracks”. However, the draft revision of LCT building block modified the encoding of SCT and ERT in a non-backward compatible manner, while leaving LCT version number unchanged.

3. 3GPP MBMS decided to forbid the inclusion of SCT and ERT (T flag and R flag set to zero), as an MBMS UE can retrieve the network time from another source (the BM-SC hosts an SNTP time server - Simple Network Time Protocol – RFC 2030).

4. Input Contribution ‘OMA-BCAST-2006-0370-Alcatel-Review-Comments-TS-Distribution-LCT-SCT-ERT’ showed that a BCAST 1.0 FD server, whenever including SCT or ERT in ALC packets, will not be interoperable with future ALC receivers implementing the IETF revision of LCT (like BCAST 1.x FD-C) : at best the receiver will reject the ALC packet, and at worst it will process a 32-bit integer as type-value (HET/HEC) or type-length-value (HET/HEL/HEC) data.

5. Change Request ‘OMA-BCAST-2006-0593R01-CR-TS-Distribution-LCT-SCT-ERT’ implemented this IC recommendation by forbidding the use of SCT and ERT (T flag and R flag set to zero).

6. DVB CBMS specified in IPDC Content Delivery Protocol Phase 1 that SCT and ERT fields shall not be included in LCT header of ALC packets.

At this stage, BCAST, MBMS and CBMS, by preventing the inclusion of SCT and ERT, were all in line.  

7. In IETF RMT, the Revised LCT draft (origin of the problem) as well as the referencing Revised ALC draft expired and reached the “Dead” status.
Scope of issue changed: from “file distribution time synchronization” to “terminal clock accuracy”
FD-C is not the sole terminal function needing a reasonably accurate UTC clock to operate correctly. This Input Contribution more widely investigates what happens when UTC clock of BCAST terminal is fairly inaccurate (like 10 minutes slow or fast). Here is a non-exhaustive list of problems :

	Context
	Time interpretation error on
	Examples of problems

	Content delivery
	“Expires” in FDT-Instance
	Fast clock : the terminal discards or does not listen to the delivery of files despite their descriptions (in FDT-Instance) are still valid.  

Slow clock : the terminal will continue receiving files despite their descriptions (in FDT-Instance) are no longer valid.

	SGDD delivery
	“Expires” in FDT-Instance
	Fast clock : the terminal does not attempt to retrieve the last distributed SGDDs of a complete subset.

Slow clock : the terminal incorporates in current complete subset the first distributed SGDDs of next complete subset.

	All fragments
	Valid From / Valid To
	(Not too many problems since processing mostly deals with time-unaware operations between integers).

	Schedule fragment
	InteractivityDataIDRef.

AutoStart
	InteractivityMedia document activated too early or too late.

	
	InteractivityDataIDRef.

DistributionWindows
	InteractivityMedia documents not (or not completely) received.

	
	ContentIDRef.

AutoStart
	Content data activated too early or too late.

	
	ContentIDRef.

DistributionWindows
	Content data not (or not completely) received

	
	ContentIDRef.

PresentationWindows
	The user misses the start of programme

	InteractivityData fragment
	Interactivity Window
	InteractivityMedia document activated too early or too late

	InteractivityMedia document
	Valid From / Valid To
	InteractivityMedia document activated too early or too late 

	
	MediaObjectGroup. inputAllowedTime
	InteractivityMedia document’s MediaObjectGroup timed-out too early or too late.

	Interactive SG delivery
	Request using Global Service ID and timing parameters
	The terminal asks for a wrong interval of SG fragments (in terms of time validity).

	Reception Reporting
	Back-off timing of reporting
	Unbalanced load on reporting server

	File Repair
	Back-off timing of repair request
	Unbalanced load on repair server

	
	Version identification
	In case the repair server determines from the time of query which version of file is requested (in the situation where several TOI-identified files share the same Content-Location), the repair server could return the encoding symbols of a wrong file version. On terminal side, the reconstructed source file is  corrupt. If Content-MD5 is not used : file corruption will be detected too late (at processing/playback time); if it is used: the terminal cannot repair the file, and could uselessly repeat the request.


2 Summary of Contribution

This contribution presents the impact of a BCAST terminal’s UTC clock not reasonably accurate.

This contribution is for discussion and does not mandate any specific time synchronization mechanism.

3 Detailed Proposal

Network time sources for BCAST terminal
Table below lists the network time sources easily available to a BCAST terminal. Time sources not directly related to BCAST or to BCAST BDSs are not listed (e.g. 3GPP NITZ):

	Protocol / Structure
	Definition in
	Today’s BCAST use
	Channel

	BCAST STKM timestamp
	TS SPCP / DRM profile
	DRM profile (all devices)
	Broadcast

	ROAP Registration Response / OCSPresponse producedAt
	OMA DRM-DRM v2.0
	DRM profile (interactive devices)
	Interaction

	(In response to “Notify DRM time drift”) update_drmtime_msg()
	TS XBS
	DRM profile (one given broadcast-only device)
	Broadcast

	Experimental LCT :Sender Current Time  (SCT after TOI)
	RFC 3451 - LCT Building Block
	File Delivery, made unusable by Revised LCT
	Broadcast

	Standard Tracks LCT :Sender Current Time (SCT in EXT_TIME extension)
	IETF Draft – Revised LCT Building Block
	-
	Broadcast

	MPEG-TS PSI/SI Time Date Table (TDT)
	DVB-H, and DVB IPDC over DVB-H - PSI/SI
	(not specified, available in underlying BDS)
	Broadcast

	Simple Network Time Protocol (SNTP)
	3GPP MBMS TS 26.346
	(not specified, available in underlying BDS)
	Interaction


Characteristics of ideal network time source for BCAST terminals :

· Available to all BCAST BDS

· Available to all Service Protection profiles

· Available before start of scheduled service, or time-dependent service (like SGDD delivery) 

· Network UTC time ; local time zone helpful although not indispensable
· Scalable (e.g. distributed over broadcast channel for all terminals)
· Free of charge (i.e. no charged connection to time source)

· Reasonable accuracy (e.g. inaccuracy no greater than a few minutes) 

4 Intellectual Property Rights

n/a
5 Recommendation

Providing BCAST terminals with a widely available and reasonably accurate UTC time source is recommended, otherwise a number of malfunctions (perceivable to end users) are likely to occur.

Providing BCAST terminals with local time zone is helpful also (so to display UTC-encoded programme schedule in local time) but not indispensable since the user can cope with this setting manually.

The ideal time synchronization mechanism might not exist. It could be proposed to put some high-level requirements on BCAST terminal’s clock accuracy, without mandating any technical realization. 
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