3GPP TSG-RAN WG4 Meeting #80	 R4-165955
Gothenburg, SE, 22 – 26 Aug, 2016
[bookmark: _GoBack]Agenda Item:	8.11.1		
Source: 	Samsung
Title: 	Discussion on multiple component carrier operation in V2V
Document for:	Discussion
Introduction
In RAN4#79 Nanjing meeting RAN4 received RAN1 LS in R4-164443 on V2V multiple component carrier operation in V2V with following conclusion from RAN1.

It is necessary that multichannel operation for PC5 V2V is supported by LTE. Additionally, RAN1 has agreed that multicarrier operation with Uu and V2V should be supported:

Conclusion:
· RAN1 may investigate following coexistence issues of PC5-based V2V operation and legacy Uu operation 
· Inter-UE coexistence in the same carrier frequency
· This includes the case where in-band emission of PC5-V2V transmission from UE A interferes with UL transmission from UE B in the same carrier and vice versa.
· Intra-UE coexistence in the same carrier frequency
· This includes the following cases: 
· (1) a single UE is scheduled to transmit PC5-V2V and UL at the same time.
· (2) a single UE is monitoring PC5-V2V and DL simultaneously.
· Intra-UE coexistence in different carrier frequency
· This is similar to the issue of ‘intra-UE coexistence in the same carrier frequency’ but differs from the fact that the transmissions/receptions are in two different carrier frequencies.
· Note that existing scheme/solution is not precluded to solve coexistence issues
· If existing scheme/solution are not sufficient, detailed solutions are FFS

The first and second sub-bullets are not relevant to specific UE RF requirement. Hence in accordance to the third bullet RAN4 agreed the MCC operation WF in R4-164804 and captured the TP in TR36.785, and it states:
-----------------------------------------------------<Start of copy-paste>-----------------------------------------------------------------
For the V2V service, the Band 47 is defined for ITS spectrum as follow Table 5.2.2-1.
Table 5.2.2-1 E-UTRA V2X operating band
	E‑UTRA V2X Band
	E‑UTRA Operating Band
	V2X UE transmit
	V2X UE receive

	
	
	FUL_low   –  FUL_high
	FDL_low  –  FDL_high

	47 Note 1
	47
	5855 MHz
	–
	5925 MHz
	5855 MHz
	–
	5925 MHz

	Note1: The ITS spectrum is used for V2X service.



For the multi-carrier operation, RAN4 defines con-current inter-band operation as following Table 5.2.2-2
Table 5.2.2-2 Inter-band V2X Inter-band Combination
	E-UTRA V2X Band Note 1
	E-UTRA band Note 2

	47
	3

	
	8

	
	39

	
	41

	NOTE 1:	As specified in Table 5.2.2-1
NOTE 2:	As specified in Table 5.5-1 and Table 5.5A-2 [TS36.101]





The V2V service combination of channel bandwidths and operating bands is shown in Table 5.3.1-1. The same (symmetrical) channel bandwidth is specified for both the TX and RX path. 
Table 5.3.1-1 V2V communication channel bandwidth
	E-UTRA V2X band /V2X channel bandwidth

	E-UTRA 
V2X
Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	47
	
	
	
	Yes
	
	Yes



-----------------------------------------------------<End of copy-paste>-----------------------------------------------------------------
It is apparent that currently there is only one operating band on 5.9GHz dedicated for V2V operation. And the Multi-carrier operation defined in TR36.785 is concurrent on one V2V carrier and Uu carrier(s) operation, which is similar to related definition of Rel-13 D2D case. However, it’s well known that in Rel-13 MCC eD2D the assumption is that D2D is at most of one component carrier (PCC or SCC or non-serving carrier), which seems not the precondition for V2V operation. If we review on the Multi-carrier operation described in TR36.885, it would be noticed that MCC for V2V(X) is distinguished by the number of operating carrier dedicated for V2V(X) as summarized in table below. 
Table 1: MCC consideration in TR36.885
	
	V2X only based on PC5(Scenario 1)
	V2X only based on Uu (Scenario 2)
	V2X operation using both Uu&PC5 (with low priority in SI )

	Multi-carrier operation
	Case 3A: UEs communicating over PC5 across a single carrier.
Case 3B: UEs communicating over PC5 across multiple carriers.
	For UL:
Case 3A-UL: UEs performing uplink transmissions at a single carrier for V2X messages.
Case 3B-UL: UEs performing uplink transmissions across multiple carriers for V2X messages.
For DL:
Case 3A-DL: UEs performing downlink receptions at a single carrier for V2X messages.
Case 3B-DL: UEs performing downlink receptions across multiple carriers for V2X messages
	For PC5:
Applying all the cases in the corresponding aspect of Scenario 1.
For UL:
Applying all the UL cases in the corresponding aspect of Scenario 2.
For DL:
Applying all the DL cases in the corresponding aspect of Scenario 2.



After comparison of RAN1 and RAN4 agreement of MCC operation for V2V, it seems that the discussion in RAN4 does not reflect the comprehensive agreement in RAN1. The aspect of UE communicating over PC5 across multiple carriers is overlooked in RAN4. Hence in this contribution it is proposed to clarify the premise of V2V operation regarding this aspect to facilitate RAN4 study in Rel-14 phase.
Proposal
According to current RAN4 agreement on V2V operating bands, at this stage the V2V UE would support 
· Single-carrier operation on Band 47
· Concurrent multi-carrier operation of V2V and WAN in second priority with
· One carrier TRX on Band 47 plus
· At most four DL carriers reception and three UL carriers transmission on Band 3, Band8, Band39 and Band 41

Based on RAN1 agreement, the multi-channel operation should be supported in V2V. In addition, there is only Band 47 support V2V communication. Hence RAN4 need to clarify the intra-band V2V MCC operation in Band 47. Furthermore decision should be made for follow-up questions below.
· Are these carriers contiguous and/or non-contiguous?
· What is the utmost number of carriers in Band 47 to be operated simultaneously by terminal?

Regarding this issue, considering the available regulation arrangement captured in RAN1 LS [3], our point of view is to suggest RAN4 taking into account following proposals in further study for V2V(X).
Proposal 1: Multi-carrier operation within B47 could be supported in Rel-14 timeframe for V2V communication. 
Proposal 2: Consider at least contiguous MCC operation in Band 47 and [up to 3CCs concurrent reception and up to 2CCs concurrent transmission] in Rel-14 timeframe for V2V communication.
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