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1 Introduction
In this contribution, we look into the need and complexity of supporting ROHC for SC-PTM.
2. Discussion
ROHC is not supported in BM-SC and also in EUTRAN for MBSFN MBMS. ROHC has been discussed in the past and has been ruled out. Recent discussion was during the GCSE SID [3] because VoIP became an integral application to be supported and it is also well known fact that ROHC is efficient for VOIP header.
ROHC can operate in unidirectional (U) with no feedback and bidirectional mode with feedback. There are two levels of bidirectional mode: optimistic (O) and Realistic (R). Optimistic relies on negative feedback whereas realistic relies on both positive and negative feedback [4]. Initial transmissions by a compressor are started in unidirectional mode whereby complete header is transmitted. There are two types of information in the header: static and dynamic. Static information may be transmitted periodically in order to synchronise the context in the decompressor. Dynamic information when feedback is available and channel conditions are good can include only the CRC checksum. This CRC is calculated over the complete header by the compressor and decompressor will use checksum while reproducing the header.
ROHC operation is captured in PDCP specification. However, MBMS is currently not mentioned in PDCP spec at all.
Observation: Absence of feedback channel and limited gain from full header transmission were the main reasons for not supporting ROHC for MBMS. At the same time, benefit of ROHC for voice traffic is clear.
ROHC for SC-PTM

SC-PTM transmission is different from MBMS transmission and may or may not have ROHC feedback opportunity. It can be argued that the gains are not significant if only unidirectional mode is possible and this was the main argument to rule out ROHC for MBMS [3]. However, with selective feedback from few UEs or estimating a feedback based on radio conditions of few UEs, in a conservative scenario, the compressor can compress static part of the header for few transmissions and then periodically revert back to full header transmission so that the context is in sync between compressor and decompressor. 
Feedback mechanism needs further discussion and if there will be an uplink feedback associated with SC-PTM for UEs in connected mode (pending RAN1 decision). However, explicit ROHC feedback is not part of RAN1 discussions.
System capacity

The benefit of compressed header or reduced bit rate may not so significant in MBSFN subframes because the whole subframe is reserved for MBMS. It can also be argued that there could be congestion on these subframes but alternative solutions like faster switching to PTP are available in Rel-12. 
SC-PTM will use PDSCH which will be shared with unicast and any saving in bit rate will have an impact on the system capacity.

UE feedback

A conservative approach will be needed because UEs providing ROHC feedback may not represent a fair sample. If radio conditions are reported to be good by the sample of UEs then compressor may be encouraged to compress the header further and rely on the feedback from this sample which will work very well for UEs in good radio conditions. But there will be UEs who will not provide any feedback (idle mode and UEs with no uplink configured) and might not be able to cope up with the increased compression level.  
Delay budget
Without ROHC feedback, transmitter has to fall back to full header transmission periodically, the UE who access an ongoing group communication has to wait until first available full header for decompression hence there is extra access delay which is equal to the period of full header transmission. Table below is the Table 5.2.1.1.3-1 in TR 36.868 [3] describes the delay budget for media transmission:
	Description
	Time (ms)
	Comments

	Talker UE ( eNB
	10
	Reference: Annex B.2 of 3GPP TR 36.912 [6]

	eNB(SGW/PGW(GCSE AS(BM-SC
	20
	Out of RAN WG2 scope, the figure is shown as an example representative of the procedure. Backhaul transmission delay of 10ms on each network interface is assumed

	BM-SC ( eNB
	40
	Assumes SYNC sequence length = 40ms = MSP/2. The eNB processing time and M1 delay are captured into the 40ms.

	MSP (Read MSI)
	80
	MSP = 80ms

	eNB ( Receiving UEs
	10
	Receiving and processing

	Total
	160
	


MSP is already reduced to 40 msec thereby bringing the total to 120 msec in the above table and allowing 30 msec margin for new user to join and still fulfil the requirement of end to end delay of 150 msec. But there could be only single VOIP packet being transmitted within 30 msec considering 20 msec codec periodicity. There is not enough time to send one full header and one compressed header within 30 msec. If MSP is further reduced from 40 msec to say 20 msec then there is a possibility to transmit two VoIP packets with compressed and full headers and statistical gain may be possible from header compression. But reduced MSP will result in increased battery consumption. 
Based on above points we provide pros and cons of supporting ROHC for SC-PTM in the Table below:
Pros and Cons of supporting ROHC for SC-PTM:

	
	Pros
	Cons

	Delay budget
	MSP has been reduced to 40 msec in the MBMS over PMCH and if same timing is followed for SC-PTM then some transmissions are possible with compressed header. 
	Frequent full header needs to be transmitted for new joining UEs and the gain may not be that significant when compared to header compression for unicast. Also, if only single packet transmission is possible within the time budget, header compression is not possible

	ROHC feedback
	Helps in reducing header size and atleast may allow compressing the static header for a certain period.
	Will require uplink resource allocation and many to one feedback channel. 

	PDCP
	Only ROHC part is impacted  
	Changes needed in PDCP spec as currently ROHC is not supported for MBMS.

	System capacity
	If number of sessions in a cell is high then the statistical gain can be achieved.
	If number of services supported is less, then the gain is not enough considering the requirements for late joining UEs.

	UE selection for feedback
	A sample of UEs in connected mode can provide feedback and header compression can be adopted accordingly
	Selection criteria to provide feedback must be designed carefully considering radio conditions. 


We therefore propose that: 
Proposal: ROHC for SC-PTM shall not be supported.
3. Conclusion

We made following observation for MBSFN:
Observation: Absence of feedback channel and limited gain from full header transmission were the main reasons for not supporting ROHC for MBMS. At the same time, benefit of ROHC for voice traffic is clear.
Based on the analysis in this paper we would like to propose RAN2 to agree that:

Proposal: ROHC for SC-PTM shall not be supported. 
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