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Introduction
In this document, we discuss MBMS enhancements for V2X.
Control plane latency
During the V2X study, RAN2 analyzed the control plane latency and captured the evaluation results in TR 36.885 as follows:

Table 1: Average and worst case (in brackets) of MBSFN control plane delay for mobility between MBSFN areas in TR36.885
	
	Rel-13 values
	Possible shorten values in Rel-14
	Comments

	MIB/SIB1 reading delay
	30
	30
	the acquisition of target cell MIB and SIB1

	SIB13 reading delay
	40 (80)
	40 (80)
	Assuming the scheduling periodicity of the SIB13 is 80ms.

	Acquisition of MCCH configuration from SIB13
	10
	10
	Processing delay at the UE

	Delay due to MCCH scheduling period
	160 (320)
	10 (20)
	For MCCH Repetition period of 320ms (Rel-13 value) and 20ms (possible shorten value). 

	Acquisition of MCCH and MTCH configuration for TMGI 
	10
	10
	Processing delay at the UE



	Time required if acquisition of multiple MCCHs is required.
	50 (100)
	10 (20)
	Maximum MCCH offset value is 100ms (Rel-13 value) or 20ms (possible shorten value). 
It is assumed that multiple MCCH is read in parallel

	Total time
	300 (550)
	110 (170)
	


Table 2: Average and worst case (in brackets) control plane latency for mobility between SC-PTM cells in TR36.885
	Component
	Rel-13 values (Note)
	Rel-13 values
	Comments

	MIB/SIB1 reading delay
	30
	30
	the acquisition of target cell MIB and SIB1

	SC-PTM SIB20 reading delay
	0
	40 (80)
	SIB20 acquisition 

	Acquisition of the SC-MCCH configuration for SC-MCCH reception
	0
	10
	Processing delay at the UE

	Delay due to SC-MCCH repetition period
	10 (20)
	10 (20)
	For SC-MCCH repetition period of 20ms. 

	Acquisition of SC-MCCH info, e.g. TMGI to Group-RNTI mapping
	10
	10
	Processing delay at the UE

	Total time
	50 (60)
	100 (150)
	


Note that SIB acquisition delay analyzed in Table 9.2-1 and Table 9.2-2 can be reduced by UE implementation for idle mode UEs.
In RAN2#95, RAN2 made the following agreement considering the evaluation results in the V2X study:
=>
Shorter MCCH period, shorter modification period and shorter MCH scheduling period will be added.   The number of values added and actual values are FFS.
The current values of the periods are shown in 36.331 as follows:
MBSFN-AreaInfo-r9 ::=



SEQUENCE {


mbsfn-AreaId-r9





MBSFN-AreaId-r12,


non-MBSFNregionLength



ENUMERATED {s1, s2},


notificationIndicator-r9



INTEGER (0..7),


mcch-Config-r9





SEQUENCE {



mcch-RepetitionPeriod-r9


ENUMERATED {rf32, rf64, rf128, rf256},


mcch-Offset-r9





INTEGER (0..10),



mcch-ModificationPeriod-r9


ENUMERATED {rf512, rf1024},


sf-AllocInfo-r9





BIT STRING (SIZE(6)),



signallingMCS-r9




ENUMERATED {n2, n7, n13, n19}


},


...

}

SystemInformationBlockType20-r13 ::=
SEQUENCE {


sc-mcch-RepetionPeriod-r13

ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256},

sc-mcch-Offset-r13



INTEGER (0..10),


sc-mcch-FirstSubframe-r13

INTEGER (0..9),

sc-mcch-duration-r13 


INTEGER (2..9)
OPTIONAL,

sc-mcch-ModificationPeriod-r13
ENUMERATED {rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256,











 rf512, rf1024, r2048, rf4096, rf8192, rf16384, rf32768, 











 rf65536},


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...

}

PMCH-Config-r12 ::=




SEQUENCE {


sf-AllocEnd-r12





INTEGER (0..1535),


dataMCS-r12






CHOICE {


normal-r12






INTEGER (0..28),


higerOrder-r12





INTEGER (0..27)

},

mch-SchedulingPeriod-r12

ENUMERATED {











rf4, rf8, rf16, rf32, rf64, rf128, rf256, rf512, rf1024},

...

}

In the study, MCCH repetition period is suggested to be shorten to 20ms. However, we think that it can be further reduced to 10ms because UE will lose many messages generated from other UEs even in 10ms. For example, if 10 V2X messages are combined into one MBSFN subframe, missing one radio frame will result in loss of 60 V2X messages (i.e. 10 messages×6 MBSFN subframes in one radio frame). Thus, we propose to add {rf1, rf2, rf4, rf8, rf16}. 

Note that in Rel-13, 6 MBSFN subframes can be configured in one radio frame. For deployment of small MBSFN areas which was studied in V2X SI, maximum 6 MBSFN areas can be deployed with the MCCH repetition period set to 10ms at a cell. 
In addition, rf1 is also proposed to be added in sc-mcch-RepetionPeriod.
Proposal 1: {rf1, rf2, rf4, rf8, rf16} are added in mcch-RepetitionPeriod and {rf1} is added in sc-mcch-RepetionPeriod.
In this case, PMCH scheduling period should be also further reduced to 10ms and 20ms. If maximum 6 MBSFN areas are deployed at a cell, every MBSFN subframe will broadcast a set of MCCH control information (RRC), MCH scheduling information (MAC CE) and MBMS user data.

Proposal 2: {rf1, rf2} are added in mch-SchedulingPeriod.
For SC-PTM, 20ms is the shorted value for modification periods. Similar values can be added to mcch-ModificationPeriod for MBSFN.
Proposal 3: {rf2, rf4, rf8, rf16} are added in mcch-ModificationPeriod.

Small and variable MBMS areas
RAN3 sent a LS to RAN2 in R2-166012 and informs RAN2 that RAN3 takes option 2 and 4 as the working assumption on the support of small and variable MBMS areas in V2X. In the RAN3 LS, RAN3 asked RAN2 if option 2 and 4 have impact on the UE side.
· 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.
In our view, Option 4 would require UE in mobility to receive USD information more frequently than option 2. It is because UE should understand which TMGIs the UE should receive when change to new areas. Considering vehicular UEs frequently moving across cells, Option 4 may cause more delay to receive MBMS services to mobile UEs than Option 2.
Observation 1: Compared to Option 2, UE should frequently receive USD information while moving across cells in Option 4. Since UE should understand which TMGIs the UE should receive in a new area, Option 4 may cause more delay in MBMS reception than Option 2.

In addition, if UE supports SC-PTM only or both MBSFN and SC-PTM, UE indicates TMGI in a MBMS Interest Indication message. Since this message is forwarded to the target cell in handover, UE moving across cells does not need to send the message again. However, Option 4 will cause frequent change of interest in MBMS services. Whenever UE enters new areas, UE becomes interested in new TMGIs while withdrawing interest in old TMGIs. This will cause UE to frequently send a MBMS Interest Indication message. Namely, signaling overhead increase in Option 4. Option 2 will not cause UE to frequently send a MBMS Interest Indication message because the same TMGI is used across areas.
Moreover, if P-UE is receiving V2P service based on Option 4, we may have concern on UE battery consumption. Compared to Option 2, UE should frequently send MBMS Interest indication and frequently receive USDs. This will cause additional uplink transmissions and downlink receptions. 

Observation 2: Compared to Option 2, Option 4 causes UE to frequently send a MBMS Interest Indication message while moving across cells.
Accordingly, Option 2 seems better than Option 2 in terms of signaling overhead, latency of MBMS reception, and UE battery consumption. We propose to send a response LS to RAN3. The draft LS is available in R2-167034.
Proposal 4: Responds to the LS from RAN3 based on the observations above. The draft LS is available in R2-167034.

Conclusion

In conclusion, we propose to agree the followings for MBMS enhancements in V2X:

Proposal 1: {rf1, rf2, rf4, rf8, rf16} are added in mcch-RepetitionPeriod and {rf1} is added in sc-mcch-RepetionPeriod.

Proposal 2: {rf1, rf2} are added in mch-SchedulingPeriod.

Proposal 3: {rf2, rf4, rf8, rf16} are added in mcch-ModificationPeriod.

Observation 1: Compared to Option 2, UE should frequently receive USD information while moving across cells in Option 4. Since UE should understand which TMGIs the UE should receive in a new area, Option 4 may cause more delay in MBMS reception than Option 2.

Observation 2: Compared to Option 2, Option 4 causes UE to frequently send a MBMS Interest Indication message while moving across cells.
Proposal 4: Responds to the LS from RAN3 based on the observations above. The draft LS is available in R2-167034.
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