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1. Introduction
RAN3 sends LS [1] about the support of small and variable MBMS areas in V2X, which includes:
	On the support of small and variable MBMS areas in V2X, RAN3 has evaluated the four options of the solution in TR 36.885 and would take options 2 and 4 as the working assumption:

· Option 2: Single TMGI in non-overlapped local MBMS Service Areas

· Option 4: Different TMGIs to the MBMS Service Areas when there is overlap, in order to be able to transmit different V2X messages in the MBMS Service Areas with overlap.

The two options above have no standard impacts from RAN3 point of view. However, RAN3 believes they may have different implications on the UE, e.g. Option 4 requires the UE to receive multiple MBMS sessions with different TMGIs. 


RAN3 kindly requests RAN2 to provide feedback on the issue above. This contribution provides some analysis on this issue, and proposes that UE can receive multiple MBMS sessions with different TMGIs without any standard impact.
2. Discussion
2.1. MBSFN case
One MBSFN area can support maximum 16 MTCH, and one MTCH can support maximum 30 sessions/TMGIs as specified in TS36.331 [2]. So maximum 480 sessions/TMGIs can be supported in one MBSFN area. 
The MCH Scheduling Information MAC control element as specified in TS36.321 [3] is shown below:
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Figure 6.1.3.7-1: MCH Scheduling Information MAC control element
From the MCH Scheduling Information, it can be seen that multiple MBMS sessions with different TMGIs can be scheduled one by one, and each MBMS session can occupy at least one subframe.
For an MBMS capable UE capable of reception via MBSFN, the maximum number of bits of a MCH transport block received within a TTI set by the field ue-Category as specified in TS36.306 [4] can be seen below:
Table 4.1-4: Maximum number of bits of a MCH transport block received within a TTI set by the field ue-Category for an MBMS capable UE capable of reception via MBSFN
	UE Category
	Maximum number of bits of a MCH transport block received within a TTI

	Category 1
	10296

	Category 2
	51024

	Category 3
	75376

	Category 4
	75376

	Category 5
	75376

	Category 6
	75376

	Category 7
	75376

	Category 8
	75376

	Category 9
	75376

	Category 10
	75376

	Category 11
	75376 (64QAM)
97896 (256QAM)

	Category 12
	75376 (64QAM)
97896 (256QAM)


The category 1 UE has the minimum MBSFN reception capability which is 10296bit (Note that category 0 UE is not considered to support V2X service), comparing to the other categories UEs. Considering the typical packet sizes of V2X service are 190bytes/300bytes [5] and the L2 overhead is 4bytes, it can be assumed that in MAC layer, one V2X packet is 304 bytes as maximum, and the corresponding MCH transport block is 304*8=2432bits. So the category 1 UE can receive one V2X session (2432bits) in one TTI/ subframe (10296bit). And the other categories UEs can even receive more data bits.
(a) If the different V2X sessions are not transmitted in one subframe (i.e. each V2X session occupies one MBSFN subframe), and consider the typical end-to-end latency for V2X service is 100ms. Since the MBSFN subframe number in one radio frame is up to 6 for FDD or 5 for TDD, all category UEs can receive 60 MBMS sessions for V2X for FDD and 50 sessions for TDD in 100ms. 
(b) If different V2X sessions can be multiplexed in one subframe, even category 1 UE can receive 10296*60/2432=254 MBMS sessions for V2X for FDD or 10296*50/2432=211 sessions for TDD in 100ms. The other categories UE can receive more sessions. 
Therefore, for MBSFN case, UE can receive dozens and even hundreds of MBMS sessions with different TMGIs without any standard impact.
Proposal 1: For MBSFN case, UE can receive multiple MBMS sessions with different TMGIs without any standard impact.
2.2. SC-PTM case
For SC-PTM, one cell can support maximum 1024 SC-MTCH as specified in TS36.331 [2].
For unicast reception, the UE’s maximum number of bits of a DL-SCH transport block received within a TTI set by the field ue-Category as specified in TS36.306 [4] can be seen below:
Table 4.1-1: Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8

	Category 9
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 10
	452256
	149776 (4 layers, 64QAM)

75376 (2 layers, 64QAM)
	5481216
	2 or 4

	Category 11
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	Category 12
	603008
	149776 (4 layers, 64QAM)
195816 (4 layers, 256QAM)
75376 (2 layers, 64QAM)
97896 (2 layers, 256QAM)
	7308288
	2 or 4

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.


The category 1 UE has the minimum unicast reception capability which is 10296bit (Note that category 0 UE is not considered to support V2X service), comparing to the other categories UEs. Considering the typical packet sizes of V2X service are 190bytes/300bytes [5] and the L2 overhead is 4bytes, it can be assumed that in MAC layer, one V2X packet is 304 bytes as maximum, and the corresponding  DL-SCH transport block is 304*8=2432bits. So the category 1 UE can receive one V2X session (2432bits) in one TTI/ subframe (10296bit). And the other categories UEs can even receive more data bits.
(a) If the different V2X sessions are not transmitted in one subframe (i.e. each V2X session occupies one unicast subframe), and consider the typical end-to-end latency for V2X service is 100ms. Since the unicast subframe number in one radio frame is up to 10 for FDD or  9 for TDD, all category UEs can receive 100 V2X sessions for FDD and 90 sessions for TDD in 100ms. 
(b) If different V2X sessions can be multiplexed in one subframe, and the UE supports parallel reception of multiple DL-SCH transport blocks associated with G-RNTI in the same subframe, even category 1 UE can receive 10296*100/2432=423 V2X sessions for FDD or 10296*90/2432=381 sessions for TDD in 100ms. The other categories UE can receive more sessions. Therefore, for SC-PTM case, UE can receive dozens and even hundreds of MBMS sessions with different TMGIs without any standard impact.
Proposal 2: For SC-PTM case, UE can receive multiple MBMS sessions with different TMGIs without any standard impact.
Proposal 3: Send LS response to RAN3 to inform that UE can receive multiple MBMS sessions with different TMGIs without any standard impact.
3. Conclusion 
It is proposed to discuss and capture the following proposals at RAN2:
Proposal 1: For MBSFN case, UE can receive multiple MBMS sessions with different TMGIs without any standard impact.
Proposal 2: For SC-PTM case, UE can receive multiple MBMS sessions with different TMGIs without any standard impact.
Proposal 3: Send LS response to RAN3 to inform that UE can receive multiple MBMS sessions with different TMGIs without any standard impact.
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