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1   Introduction
At RAN2#83bis meeting, when evaluating the ability for eMBMS to support group communication, RAN2 discussed the maximum number of simultaneous MBMS sessions (each with its own TMGI) that can be supported by the current system. Correspondingly, in the reply LS to SA2 [1], RAN2 provided the following answer:
Each cell can be configured with up to 8 MBSFN Areas. Each MBSFN area can be configured with up to 15 PMCH. Each PMCH can be configured with up to 29 sessions (each session is identified by a TMGI). So, from protocol perspective, each cell can support up to: 8 * 15 * 29 = 3480 sessions.

The result above does not consider the actual data to be transmitted. In this contribution, we analyse the case of voice calls (i.e. VoIP) to determine a maximum number of active eMBMS sessions supported in parallel.
2   Discussion
2.1   MBSFN spectrum efficiency
Table 1 shows the MBSFN performance evaluation results from Huawei in 2007. The spectrum efficiency for each deployment scenario is provided based on the quality requirement of 1% BLER and the coverage requirement of 95%. The evaluation was performed according to the simulation assumptions in [2]. The evaluation results are quite aligned with the MBSFN performance evaluation results in section 13.8.2 of TR 25.912 [3] (Note: here we didn’t use the evaluation results in TR 25.912 because the corresponding MCS is not provided therein).

Table 1: MBSFN performance evaluation
	Deployment Scenario
	Spectrum Efficiency [bps/Hz]
	MCS

	Case1
	3.01
	64QAM (4/5)

	Case2
	3.02
	64QAM (4/5)

	Case3
	0.82
	16QAM (1/3)

	Case4
	3.02
	64QAM (4/5)


In the real group communication deployment, the achievable MBSFN spectrum efficiency depends on several factors, e.g. the inter-site distance, the number for cells that participating the MBSFN transmission, and the required reception quality. In order to provide sufficient outdoor coverage in rural area, as well as provide sufficient indoor coverage in urban area, the real MBSFN spectrum efficiency might be low. In the following analysis in section 2.2, we will assume that the MBSFN spectrum efficiency varies from 0.82bps/Hz to 3.02bps/Hz.
2.2   Number of active eMBMS sessions supported in parallel
In this section, the number of active eMBMS sessions that the system support in parallel is evaluated based on the following assumptions:

1) 6 sub-frames per frame are reserved for MBSFN in downlink. This is the maximum radio resources that could be assigned to MBSFN as per the current specification.

2) The media type is VoIP (AMR 12.2kbps). 
3)  No header compression. The existing eMBMS mechanism doesn't support RoHC.
For VoIP (AMR 12.2kbps), Table2 illustrates the payload size in MAC layer for each speech frame, which is about 608bits.
Table 2: MAC layer payload for each speech frame (VoIP over eMBMS)
	Parameters
	Value

	Codec 
	AMR 12.2kbps

	Payload size per speech frame (20ms)
	31 Bytes (12.2kbps * 20ms)

	Protocol overhead (no header compression)
	2 Bytes (RTP payload header and payload table of contents)

12 Bytes (RTP header)

8 Bytes (UDP header)

20 Bytes (IPv4 header)

1 Bytes (UM RLC header with 5bits SN)

2 Bytes (MAC header)

	Payload size per speech frame in MAC layer
	76 Bytes (608bits)


Table 3 shows the maximum number of active eMBMS sessions that the system could support in parallel per MHz when the media type is VoIP. 
Table 3: Maximum number of active eMBMS sessions (VoIP) supported in parallel
	Spectrum Efficiency [bps/Hz]
	MCS
	MBSFN Throughput at MAC layer
[Mbps/MHz]
	Capacity 
[Session/MHz]

	3.02
	64QAM (4/5)
	1.45
	47

	0.82
	16QAM (1/3)
	0.164
	5


Depending on the use of other types of media, e.g. multimedia content (video and/or pictures) with high bit rates, the supported number of active eMBMS sessions in parallel would further be limited.
Proposal: Capture the analysis on the number of active eMBMS sessions supported in parallel into TR 36.868.
3   Conclusion

In this contribution, we evaluated the maximum number of active eMBMS sessions that the system could support in parallel when the media type is VoIP (AMR 12.2kbps), and we have the following proposal:
Proposal: Capture the analysis on the number of active eMBMS sessions supported in parallel into TR 36.868.
RAN2 is respectfully asked to discuss and agree on the above proposal.
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