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Discussion and Decision
1      Introduction
SA2 sent a LS [1] to RAN WGs asking MBMS related questions as SA2 is considering using MBMS p-t-m transmission to send the downlink group communication media flows to the UEs. In this contribution, we discuss the questions from SA2 LS.
2      Discussion
Question 1c: Are the characteristics of the current MBMS p-t-m transmission method appropriate to the carrying of real time conversational media such as voice and/or video (e.g. with regard to RAN contribution to end to end delay)? (RAN2, RAN3)

We focus the discussion from RAN2 perspective here. Currently, one MBMS session can be scheduled every 80 ms (which corresponds to setting mch-SchedulingPeriod to rf8). The processing at UE receiver side only takes several milliseconds (note that HARQ is not used for MBMS). Here we assume corresponding MRB is already established.
Question 3c: Following the receipt in E-UTRAN of an MBMS Session Start from the Core Network how long will it take E-UTRAN to configure the MBMS Session and be ready to broadcast U-plane packets?"  (RAN2, RAN3)

Session start procedure is discussed in detail in TS 36.300 [2], with the figure shown below. From RAN2’s perspective, the relevant part is step 7 “eNB indicates MBMS session start to UEs by MCCH change notification and updated MCCH information which carries the MBMS service’s configuration information.” This is related to how quickly MCCH can be changed. Currently the allowed values for mcch-ModificationPeriod are {rf512, rf1024}, which means that maximum time to change MCCH is 5.12 seconds if rf512 is configured.
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Question 3d: SA2 is considering a solution where each group communication session is identified by a TMGI or each media type within a group communication is identified by its own TMGI. What is the maximum number of simultaneous MBMS sessions (each with its own TMGI) that can be supported with this approach? (RAN2)
Currently in one MBSFN area, maximum 15 (maxPMCH-PerMBSFN) PMCHs can be configured within one MBSFN area. In each PMCH, maximum 29 (maxSessionPerPMCH) sessions can be configured. Therefore in total, one MBSFN area can support up to 15*29=435 sessions. 
It should be noted that above analysis is only from protocol perspective. The maximum number of simultaneous MBMS sessions that can be supported also depends on the average data rate of the service, deployment (e.g. inter-cell distance which has impacts on system performance, system bandwidth which has impacts on available MBMS resource), and the ratio of resource available for MBMS usage (note that MBMS is time-multiplexed with unicast). 
Question 5a: What is the expected (i.e., realistic) performance of MBMS for multicast bearer setup (e.g., time taken to reconfigure a cell from non-MBMS mode to MBMS mode; how long for the UEs to detect that the cell is able to provide MBMS; how quickly can the system change the TMGIs in use on a cell). (RAN2, RAN3)
If a cell is changed from non-MBMS mode to MBMS mode (note that currently only a mixed unicast/MBMS modes is supported), SIB2 and SIB13 should be changed. SIB information has a modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. Parameter modificationPeriodCoeff can have values {n2, n4, n8, n16} while defaultPagingCycle can have values {rf32, rf64, rf128, rf256}. Therefore the minimum modification period is 64 frames, which is 640 ms. 
Another approach is to configure a cell in MBMS mode without transmitting any MBMS data at all. The only overhead is SIB13 and MCCH transmission. Since mcch-RepetitionPeriod can take the values of rf32 to rf256, the maximum MCCH overhead is 1/320. Note that subframes configured as MBSFN subframes can be used to transmit unicast data as well. If MBMS is configured in this way, there is no need to consider the time for reconfiguring a cell from non-MBMS mode to MBMS mode, or the time for UEs to detect that the cell is able to provide MBMS.
The time to change the TMGIs in use on a cell is related to mcch-ModificationPeriod. Currently the allowed values are {rf512, rf1024}, which means that maximum time is 5.12 seconds if rf512 is configured.
Question 5b: For the sake of resource efficiency, will RAN WG consider header compression for MBMS/LTE in R12 GCSE_LTE study?  (RAN2) 

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, as shown in [3]. A table from [3] is copied below to show the overhead of RTP/UDP/IP header which can be saved by ROHC. 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 [4]) 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 that the packet size for voice service in group communications might not be large, RAN2 needs to consider whether to adopt ROHC for MBMS in GCSE study.
	Pkt size
	Pkts/sec
	RTP/UDP/IP overhead (%)
	Compressed overhead (%)

	90
	333
	44.4
	6.1

	400
	75
	10.0
	1.8

	900
	33
	4.4
	1.1

	1500
	20
	2.6
	0.9


Proposal 1: RAN2 to consider whether to adopt ROHC for MBMS in GCSE study.
3      Conclusion
In this contribution, we discuss the question in SA2 LS. It is proposed to take into account the discussion in this paper when preparing reply LS to SA2. We further propose the following:
Proposal 1: RAN2 to consider whether to adopt ROHC for MBMS in GCSE study.
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SYNC: Protocol to synchronise data used to generate a certain radio frame
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