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Discussion and Decision
1      Introduction
In RAN2#83bis meeting, latency analysis for group communications using MBMS bearers were agreed. Regarding SA2 question on ROHC [1], RAN2 replied that “This topic is yet to be discussed in RAN2” [4]. In this contribution, we provide further analysis on latency and also discuss the possibility of using ROHC to improve radio efficiency. 
2      Discussion
2.1     Latency analysis
End to end delay for media transport analysis was captured in TR 36.868 [5] as shown below. It should be noted that the overall delay (160 ms) slightly exceeds the SA1 requirement (150 ms).
Table 5.2.1.1.3-1 User plane delay estimation
	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
	Backhaul transmission

	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
	Meets the SA1 user plane delay requirement


One way to make sure that SA1 requirement is met is to introduce smaller mch-SchedulingPeriod (MSP), e.g. 40 ms.
Proposal 1: RAN2 to consider to introduce smaller mch-SchedulingPeriod (MSP), e.g. 40 ms.
2.2     ROHC
There is no PDCP layer in current MBMS user plane architecture, as shown in Figure 1 below [2]. Therefore ROHC is not used in current MBMS. 
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Figure 1: MBMS user plane architecture

If the packet size is small, there is substantial gain to use ROHC. For 12.2 kbps AMR codec, transport block size (containing all overhead like RLC/MAC header) is 328 bits (as per TBS table in TS 36.213 [6]). When ROHC is used, IPv4 header can be compressed from 40 bytes to 3 bytes. To contain 328+(40-3)*8 bits, a TBS of 632 is required (as per TBS table in TS 36.213 [6]). Such simple calculation shows that the use of ROHC can reduce (632-328)/632=48% of header overhead, which is a substantial gain. Note that such calculation is based on the unicast transmission. In MBMS transmission, there is more header reduction gain if we don’t consider RLC/MAC headers: the IPv4 packet containing full header is 244+320=564 bits, and the packet containing compressed header is 244+24=268 bits, and the header reduction gain is (564-268)/564=52%.
When VoIP packet size is larger, the header reduction gain becomes smaller. Current minimum mch-SchedulingPeriod is 80 ms and the reception UEs receive the VoIP packets every 80 ms. However, it is impossible for MBMS Gateway or eNB to aggregate IP packets together to reduce the header overhead.

Above calculation assumes that talker UE sends VoIP packet every 20 ms. If talker UE sends VoIP packets every 40 ms, it might be possible to reduce the header overhead. However this increases the end to end delay (currently the delay from talker UE to eNB is 10 ms). Typically RAN delay budget for voice is 50 ms assuming VoIP packet is transmitted every 20 ms. It might be challenging to meet such delay budget if UE sends VoIP packets every 40 ms.
Since there is no feedback from MBMS, the only feasible ROHC mode is unidirectional mode. During the Rel-9 discussion for MBMS, it was concluded that unidirectional ROHC is not suitable (based on analysis from [3]) since: 1) the gain is not remarkable given that streaming service requires high data rate compared to voice, 2) unidirectional mode results in some delay for the UE to access MBMS because initialization and refresh are sent periodically. However considering the above gain analysis for voice, RAN2 needs to consider whether to adopt ROHC for MBMS in group communications. 
Proposal 2: RAN2 to consider whether to adopt ROHC for MBMS in group communications.
3      Conclusion
In this contribution, we provide further analysis on latency and also discuss the possibility of using ROHC to improve radio efficiency, and propose the following: 
Proposal 1: RAN2 to consider to introduce smaller mch-SchedulingPeriod (MSP), e.g. 40 ms.
Proposal 2: RAN2 to consider whether to adopt ROHC for MBMS in group communications.
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