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4.2.1
Meeting Report from 3GPP SA4 MBS SWG ad-hoc meeting on EMM-EFEC
Summary
The 3GPP SA4 MBS SWG ad-hoc meeting on EMM-EFEC took place 13-15 December 2011 and was hosted by Nokia in Copenhagen, Denmark. Frédéric Gabin (Ericsson) acted as interim MBS chairman.  9 delegates attended the meeting and one delegate attended by phone. The outcome of the meeting was:

· Revision 0.2 of the draft permanent document on EMM-EFEC (Tdoc S4-AHI246) including:

· Agreed use cases on RTP streaming, File download and DASH based streaming over MBMS download.

· Agreed radio access parameters for UTRAN.

· Agreed evaluation criteria on: Primary Performance Metrics, RTP-based Streaming Delivery over UTRAN, DASH-based Streaming Delivery over LTE, Implementation-specific Performance Metrics
· Open issues:

· LTE radio parameters

· Code performance evaluation

· Use case for complexity and memory requirements

· Qualification and selection criteria

· Revision of the Time and Work Plan for the Enhanced FEC (EMM-EFEC) (Tdoc S4-AHI245), in particular:
· The new agreed deadline for submission of candidate application layer FECs is set to 1st April

· Completion date is still planned at SA#56 (18 - 20 Jun, 2012)
The interim chairman would like to thank all the delegates for their active participation during this meeting.

 Report
1. Opening of the session (2:00pm Tuesday 13th December)
Mr. Frédéric Gabin (Ericsson), interim MBS chairman, opened the session, and welcomed the delegates. He volunteered to act as scribe for the meeting. Mr. Miska Hannuksela (NOKIA Corporation) presented the logistics. Participants introduced themselves.
2. Approval of the agenda and registration of documents
The chairman presented S4-AHI231 Agenda for MBS SWG ad-hoc #9 for EMM-EFEC which was approved. LSs were added during the registration of documents.

3. Reports and liaisons from other groups
The chairman presented R1-114461 Reply LS on LS on MBMS FEC Evaluation Framework from RAN1. 

“Due to some concerns on the applicability of the simple iid bearer model, RAN WG1 cannot agree on whether it is appropriate for the selection of a new FEC. While we understand that the intention of SA4 is to complete the evaluation in December, the short amount of time provided makes it difficult to provide or endorse another model such that SA4 can make a proper evaluation. RAN WG1 will discuss the model further and provide additional information after the next RAN1 WG meeting, or sooner if possible.”

The LS was postponed until SA4#67.
The chairman presented R2-116515 Reply LS on LS on MBMS FEC Evaluation Framework from RAN2. 

RAN2 has discussed the questions and realized that they fall in the scope of RAN1. Therefore RAN2 expects RAN1 to handle the appropriate response to SA4 questions included in the incoming LS. The LS was noted.

Later during the meeting, SA4 received R1-114475 Reply LS on LS on MBMS FEC Evaluation Framework which was presented by the chairman. “In addition to the response given in R1-114461, RAN1 has now agreed on the Markov model. RAN1 will continue discussion to determine the appropriate parameter set(s) to use with the model, and provide additional information after the next RAN1 WG meeting, or sooner if possible.

RAN1 is also discussing SA4’s question on MCS selection and will provide guidance as soon as possible.”

Thomas stated that since RAN1 could not provide a full Markov model in time we should proceed with evaluation with iid and use the Markov model for characterization. The chairman reminded the group of the request at SA4#66 to using a realistic LTE MBMS channel model for evaluation. Miska read the LS as  thought RAN1 thought iid would be improper and Markov model seemed the way to go.

This LS was postponed until SA4#67.
4. EMM-EFEC



4.1. Work plan
Mr. Thomas Stockhammer (Qualcomm Korea), the WI rapporteur, presented S4-AHI234 Proposed Updated Time and Work Plan for the Enhanced FEC (EMM-EFEC) from Qualcomm Incorporated. Mr. Sunghee Hwang (Samsung Electronics Co., Ltd) asked about the need for cross-checking. Thomas indicated that the timeplan was available for long and that there was no need for crosscheck. Sunghee disagreed. Mr. Miska Hannuksela (NOKIA Corporation) thought that crosscheck does not necessarily incur delay and could e.g. be done after SA4#67. Mr. Erik Stauffer (BROADCOM CORPORATION) stated that the group should agree dates for submission before agreeing evaluation criteria. Thomas Highlighted the motivation for early completion of this work.
The proposed objectives for this MBS Ad hoc were agreed. And the work plan was to be revisited before the end of the meeting.
Sunghee triggered a debate on the backward compatibility issue. If FEC code changes we can not keep backward compatibility. Thomas indicated that this can be achieved by changing FEC all the way back from Rel-9 for LTE-MBMS as there are no deployments today. The BC issue can be tackled when we try to introduce a new FEC. Sunghee asked again if the goal was to keep BC. Thomas said this was the case in general for deployed specification and that it is needed to take BC into consideration at some point. Sunghee though such decision can drive the direction of the work. The rapporteur quoted the relative objective in the Work Item Description.
S4-AHI234 was revised into S4-AHI245.
4.2. TR
Mr. Thomas Stockhammer (Qualcomm Korea), the WI rapporteur, presented S4-AHI239 Updates to TR on "Selection and Characterization of Application Layer FEC" from Qualcomm Incorporated. It was clarified that this TR will be published after completion and is documenting the FEC evaluation itself. Sunghee asked about the difference between clauses 4.6 and 4.7 and Thomas explained that the realtime requirements of DASH was the main difference. The chairman suggested to reword File download by Download Delivery User Service. Sunghee asked about the evaluation criteria. Thomas clarified that there were no real-time requirements for file delivery and rather success rate per file size where as DASH as a RT constraint. Mr. Kyungmo Park, Stanley, (Samsung Electronics Co., Ltd) (over the phone) thought it didn’t match categories in clause 6 and a long discussion followed. It was agreed to remove the word ‘delivery’ from 5.3 and 5.4 and that DASH streaming would appear under 5.4. the chairman highlighted that the TR would include all candidate’s performances including complexity and memory requirements.

The rapporteur was to update the TR based on progress. The document was noted.
4.3. Evaluation & selection & Simulation conditions

S4-AHI232 Proposed FEC Overhead Evaluation Procedure from Broadcom Corporation was presented by Mr. Erik Stauffer (BROADCOM CORPORATION). It was clarified that the BEC model is per packets. The burst length has to be defined for the BEC model. Thomas compared this approach with the one proposed by Qualcomm. In comparison, Qualcomm’s proposal abstracts from sending arrangements and channel models. With this approach we would have many parameters for the channel model and arrangements. Thomas indicated a preference for their own approach and have more specific overhead computation in particular use cases. Erik thought the particular use case must be considered for evaluation. Thomas pointed out the specific use cases in clause 3.2. Miska pointed out the lack of stop condition. Erik agreed to add a stop condition. Also the values of N (fixed or infinite) were discussed. Sunghee thought that there should be a limit to N values since low code rates were not realistic. Thomas said that low rate codes are helpful in scenarios where e.g. file download is achieved by just sending repair symbols. Limiting N would prevent those use cases. Mr. Seok-ho Won (ETRI) said that code rate should depend on the channel error rate. There was a long debate on how which evaluation proposal would address all possible use cases. Miska stated a preference for the model from Broadcom as it treats source/repair symbols the same way and resembles better client implementation. Thomas indicated the lack of BEC model. Miska indicated that iid model for BEC was enough. Erik pointed out that parity symbols are sent in order and not picked randomly. Miska suggested adding a specific case for repair only overhead. Thomas also pointed out the lack of a single FoM (Figure of Merit) for evaluation and ranking.
S4-AHI232 was revised into S4-AHI241.
S4-AHI241 Proposed FEC Overhead Evaluation Procedure from Broadcom Corporation was presented by Mr. Erik Stauffer (BROADCOM CORPORATION). Thomas stated that this proposed evaluation would measure more the characteristics of the channel than purely the codec characteristics. Erik agreed but he felt it was better at reflecting the code in the way it was going to be used. Thomas highlighted that the primary conditions do include the realistic use cases already. Miska pointed out the need to compute P, N and K values appropriately. Erik and Miska agreed to jointly work on this. Thomas thought the BEC mapping was not obvious. Miska agreed that in this case a random model is more appropriate than a Markov model. The relative merits of each proposal were discussed at length. Sunghee stated a preference for Qualcomm’s evaluation model as it is based on receiver overhead. But Sunghee preferred to use a realistic Markov model and requested time to consider the random model. It was agreed that proponents would work offline towards a merge of the 2 proposals. The document was noted.
S4-AHI237 Proposed Evaluation and Selection Criteria for enhanced MBMS FEC (EMM-EFEC) from Qualcomm was presented by Mr. Thomas Stockhammer (Qualcomm Korea). Erik noted the index offset issue in clause 3. Thomas agreed. Erik stated the test condition not to be realistic for streaming. He asked why the repair symbols would be chosen randomly. Thomas answered that the purpose of the evaluation was to be independent of the channel and symbol arrangements, hence the random selection of repair symbols. There was then a discussion on the choice of N relative to the max loss rate. 
The group agreed to focus on received overhead. The working assumption is to consider 5, 10 and 20% loss rates in the overhead evaluation. 
The specific use case of only sending repair symbols was discussed. Miska noted that this use case was not agreed in SA4. Thomas thought this was corresponding to the carousel use case which does exist.
The group agreed that the FEC code shall be systematic as defined in TS26.346, Annex B1.1.

It was recalled that UTRAN simulation conditions were agreed at last SA4.

The chairman stated the open question: is there a requirement for a use cases without systematic part (i.e. repair symbols only)?

Miska asked about the protection period of 20s. Thomas replied that this was a possible configuration. Mr. Robert Skupin (Fraunhofer IIS) stated that the tune in delay was set to 2s max. The chairman indicated that this tune in delay value is a 3GPP MBMS stage 1 requirement that requires the specification to enable such fast tune in which is the case. Miska suggested to replace it with a 1s segment direction @ 1Mbps case. Erik and Thomas supported this proposal. There was a long discussion on practical use cases for 20s segment duration. Thomas pointed out that it corresponded to pre-caching of “Youtube” like video content.
Clause 2.1 was ok (with edits proposed by Stanley)

Clause 2.2 was kept but not agreed.

Clause 2.3 was agreed.

Clause 2.4: 20ms was to be added back to the LTE download use case.

There was a discussion on the working memory requirement. Samsung did not agree to such requirement. Erik wanted K/N defined.

The document was revised online with inputs from Samsung.

There was again a long debate on the value for the protection period and the mapping of object and segments.

Clause 3.1 was left empty after Broadcom raised and sustain an objection to S4-AHI242 as follows:

---------------

Broadcom Objects to S4-AHI242 for the following two reasons:

First Objection:

Broadcom believes that low code rates are not practical because of the high amount of overhead.  Document S4-AHI242 suggests evaluating candidate codes with rate of 32/1024 = 0.0313, which corresponds to a transmit overhead of over a factor of 32.  Additionally, document S4-AHI242 suggest testing a code rate of 8192/30,000 = 0.2731.  Again, this represents an impractically low code rate with a corresponding impractically large amount of transmit overhead.  Specifically, test cases CP3, CP6, CP9, and CP12 represent unrealistically low code rates.  (Portion of Table repeated below for convenience)

	Number
	K
	N 

	CP3
	32
	1024

	CP6
	256
	8192

	CP9
	1024
	16384

	CP12
	8192
	30000


These test cases represent significant coding overhead with no agreed upon use case to justify their use.  Typical streaming and download uses cases would not use such low rate codes.  The value of N in these cases should be reduced to increase the code rate.  A maximum transmit overhead of 10% is suggested.   

Second Objection:

Qualcomm suggests comparing codes by randomly selecting symbols from the pool of source and repair symbols.  If decoding is not possible, then again randomly selecting from the pool of systematic and repair symbols.  One test case included erasing all systematic data.

Broadcom feels that this model does not accurately reflect the streaming and download use cases.  It is not clear how this random selection relates to any practical use case.  Instead, Broadcom suggests passing systematic and then repair symbols through a erasure channel, with symbols selected in order as would be done in practical uses cases, to determine code performance (see Tdoc S4-AHI241).  

-----------------
Clause 3.2: table 9. Sunghee proposed to add complexity figures. Thomas disagreed as they are reported separately. Erik thought they could indeed be included here. Miska seconded Thomas. Erik suggested to provide N and K values.
Clause 3.3: Sunghee wondered why it was assumed that FEC would only be SW based. Thomas stated that all Application layer FEC were ran on application CPUs. Sunghee said we were doing standards and not implementations and should not restrict FEC to SW implementations. Erik didn’t see any need for such restriction either since Rel-11 chips were not yet in circulation. Thomas clarified this was not a restriction but rather an expectation and a request to report the figure. Mr. Göran Roth (ST-Ericsson SA) thought reporting this figure was useful to get a feel on complexity of implementations. It was clarified that the figure would be an average over use cases. Sunghee requested to delete clause 3.3 as footprint would depend on implementation. There was a discussion on how decoder memory requirement would be checked and Thomas proposed cross-checking. There was a discussion on the distinction between buffer and memory requirements. The memory requirement would need to be checked by analysis of the decoder algorithm. The chairman asked to use worst case rather than average whcile sunghee suggested to add hardware features. Thomas argued that this should only be SW based as it requires fast deployment for LTE-MBMS. Clause 3.3 was then updated online and agreed.
Clauses 3.4, 4.1 and 4.2 were updated online and agreed. 
S4-AHI237 was revised into S4-AHI244 Permanent document on EMM-FEC v0.1 from the Editor Mr. Thomas Stockhammer (Qualcomm Incorporated).
S4-AHI244 was revised into S4-AHI246 Permanent document on EMM-FEC v0.2 from the Editor Mr. Thomas Stockhammer (Qualcomm Incorporated). S4-AHI246 was agreed as the new draft version of the permanent document. 

S4-AHI242 Code performance evaluation from Qualcomm Incorporated, was presented by Mr. Thomas Stockhammer (Qualcomm Incorporated). It was pointed out that use case 3 (3rd bullet of clause 2.1) was not appropriate for MBSFN. Also, use case 4 was not yet agreed by SA4 as a valid use case. Sunghee thought we would need the Markov model parameters from RAN1. Robert thought that code should be evaluated in realistic conditions. Göran pointed out that this evaluation would allow ranking of proposals but would not give gains in realistic environments. Erik questioned that we as a group agreed to large values of N. Miska asked whether this carrousel use case was widely used. Thomas said it was largely used in automotive applications and satellite broadcasting. Added this was a great feature of existing FEC. Also added that large vaues of N did not put any restriction of FEC. E.g. Reed-Solomon code with repetition. Miska said he was hesitant to add the use case to the selection. The chairman noted that there was no consensus to test that use case.
S4-AHI243 Code performance evaluation from Samsung Electronics Co., Ltd was presented by Mr. Sunghee Hwang (Samsung Electronics Co., Ltd). It is a compromise proposal. Erik understands this is sending consecutive k symbols + random symbols inside N-K. Thomas thought this was an ok simulation of the carrousel use case. The chairman evaluated the possibility to find a compromise based on proposals in S4-AHI241, S4-AHI242 and S4-AHI243. Erik maintained Broadcom’s objection on the code performance evaluation. No consensus could be derived from the discussion. S4-AHI243 was noted.
S4-110918 Double XOR Operational AL-FEC for Graceful Degradation in MBMS (Release 11) from ETRI was presented by Mr. Seok-ho Won (ETRI) on his request and after the group agreed to include that SA4 document to the MBS SWG document list. In particular figure 5 was reviewed as background information to the next document. Thomas noted that the scheme is very complex and that graceful degradation is not used anywhere. He added that the group didn’t have a mandate to create new use cases. He asked about audio handling and about the scheme when encryption is used. He also noted some added delay. Sunghee noted the same issue. Also Thomas noted the requirement for long protection period. Thomas concluded he was reluctant to accept such a scheme, that benefits were unclear and the added delay was an issue. Goran wondered how this kind of scheme should be evaluated as it seems to imply subjective video tests. It seemed a big tasks and MPEG tests results were inconclusive on Unequal Error Protection. Seok admitted delay could be a problem. Here he thought this could be used for stored video data. Also assume SVC would be used. Thomas pointed the many assumptions, SVC is not part of 3GPP specifications and implies overhead. That the comparison should be made on equal grounds to a single layer FEC. S4-110918 was noted.
S4-AHI233 Proposed evaluation and selection criteria for the AL-FEC for a use case of graceful degradation in MBMS from ETRI was presented by Mr. Seok-ho Won (ETRI). Thomas stated that every single loss results in a bad user experience in video. Seok thought the degradations could be kept small. Thomas noted that the GE model is on RLC-SDUs. Sunghee asked about the valid criteria for streaming services. The chairman said in the past we used an MTBF of 1 hour. Thomas said there is necessarily one problem each time a packet is lost. The chairman noted that an outer FEC would only be activated once per hour. Thomas stated that it is the loss on source level that matters. 

Thomas thought the proposal was changing the FEC framework and goes beyond the WI objectives. Sunghee said the WI objectives should not be restricted to the current FEC framework. Seok suggested to change FEC for MBMS and to think about use cases. Mr. Eric Turcotte (Ericsson Japan K.K.) thought this proposal was going beyond the WI objectives. Robert shared Ericsson’s concerns. S4-AHI233 was noted.
S4-AHI235 Comments on Channel Models for Application Layer FEC selection and characterization from Qualcomm Incorporated was presented by Mr. Thomas Stockhammer (Qualcomm Korea). Miska asked about 50km/h. Thomas indicated that 3km/h was retained. That 100km/h was equivalent to iid. S4-AHI235 was agreed as a working assumption pending further communication by RAN1.
S4-AHI236 Detailed Simulation Conditions for Application Layer FEC in MBMS from Qualcomm Incorporated was presented by Mr. Thomas Stockhammer (Qualcomm Korea). This is a reminder of the guidelines agreed and used for the Rel-6 FEC selection work. S4-AHI236 was agreed as a guideline and was to be referenced from the evaluation permanent document.
4.4. Submission Procedure
S4-AHI238 Proposed Submission Procedure for a candidate FEC in EMM-EFEC from Qualcomm Incorporated was noted without presentation.

4.5. Coding structure
S4-AHI240 FEC coding structure from Samsung Electronics Co., Ltd was presented by Mr. Sunghee Hwang (Samsung Electronics Co., Ltd). Thomas said that 1 was already supported with different multicast groups since Rel-6. Sunghee said this structure was needed to achieve FEC gains. Thomas asked again: with multiple FEC streams the client has to operate on one or the other delay. He asked about the behavior. Sunghee said this was up to the decoder. Thomas asked about more than 2? Why not 3, 4 or 5? S4-AHI240 was noted.
5. Other issues




6. Review of the future work plan




S4-AHI245 Proposed Updated Time and Work Plan for the Enhanced FEC (EMM-EFEC) from the  Rapporteur (Qualcomm Incorporated) was presented by Mr. Thomas Stockhammer (Qualcomm Korea). After some clarifications, S4-AHI245 was agreed.
7. Any Other Business



8. Close of the session (12:00pm Thursday 15th December)
The interim chairman thanked all the delegates for their active participation during this meeting.
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