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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 to determine a maximum number of active eMBMS sessions supported in parallel.
2   Discussion
2.1   Number of active eMBMS sessions supported in parallel
In this section, the maximum number of simultaneous active MBMS sessions that the system could support is evaluated based on the following assumptions:

1) 6 subframes 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).  Voice is the most common media type for public safety and PTT.
3)  No header compression. The current eMBMS mechanism doesn't support ROHC.
For VoIP (AMR 12.2kbps), Table1 illustrates the payload size in MAC layer for each speech frame, which is about 608bits.
Table 1: 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 2 shows the maximum number of active MBMS sessions that the system could support in parallel when the media type is VoIP, with different system bandwidth. For the data channel MCS, here we choose “MCS Index=9” as an example. Considering that each MBSFN area will serve a large geographical area (with multiple GCSE groups therein), and generally conservative MCSs will be configured by the MCE to ensure the performance of cell edge users, it is reasonable to choose “MCS Index=9” as the example. Actually, “MCS Index=9” is already the most aggressive MCS for QPSK.  
Table 2: Maximum number of active MBMS sessions (VoIP) supported in parallel
	System
Bandwidth

(MHz)
	Number of PRB
	Offered TB size

(MCS Index=9, QPSK)
	Maximum number
 of sessions

(Offered TB size*6*100)/(608*50)

	1.4
	6
	936
	18

	3
	15
	2344
	46

	5
	25
	4008
	79

	10
	50
	7992
	157

	15
	75
	11832
	233

	20
	100
	15840
	312


Proposal 1: Capture the analysis on the number of active MBMS sessions supported in parallel into TR 36.868.
2.2   UE capability for parallel reception of more than one group
For both public safety and PTT, there are numerous use cases demanding a user to support the parallel reception of more than one group. Currently, the following sentence is captured in section 5.8 of the current version of TS 36.331:

In this release of the specification, an MBMS capable UE is only required to support reception of a single MBMS service at a time, and reception of more than one MBMS service (also possibly on more than one MBSFN area) in parallel is left for UE implementation.
If eMBMS is used for GSCE, this minimum capability is not sufficient for GCSE capable UEs, i.e. additional requirements on MBMS reception should be introduced for GSCE capable UEs.
Proposal 2: Capture in TR 36.868 that the current specification only requires an MBMS capable UE to support reception of a single MBMS service at a time, which is not sufficient to satisfy the GCSE requirement.
3   Conclusion

In this contribution, we further evaluated the maximum number of simultaneous MBMS sessions that the system could support when the media type is VoIP (AMR 12.2kbps), and we have the following proposal:
Proposal 1: Capture the analysis on the number of active MBMS sessions supported in parallel into TR 36.868.
We also noticed that the current specification only requires an MBMS capable UE to support reception of a single MBMS service at a time, which is not sufficient to satisfy the GCSE requirement on parallel reception of more than one group, and we have the following proposal:

Proposal 2: Capture in TR 36.868 that the current specification only requires an MBMS capable UE to support reception of a single MBMS service at a time, which is not sufficient to satisfy the GCSE requirement.

RAN2 is respectfully asked to discuss and agree on the above proposals.
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