[bookmark: _GoBack]3GPP TSG-RAN WG2 #97	R2-1701355
Athens, Greece, 13th – 17th February 2017

Agenda Item:	8.13.8
Source:	Samsung 
Title:	V2X Multi-carrier operation: mode 4 operation enhancement
Document for:	Discussion, Decision

Introduction
In the V2X conference call 1 (11th Jan. 2017), the agreeable proposals were derived as following:
Agreeable Proposals
1. Support mode-4 inter-carrier configuration for V2x sidelink communication
2. Use both SIB21 and RRC dedicated signalling to carry the inter-carrier configuration for mode-4
3. For inter-carrier configuration of mode-4, the selection of the carrier and corresponding TX/RX resource pool is up to UE implementation.   FFS if some additional mechanisms/configuration is needed.  
4. No additional enhancement is needed for mode-3 to support inter-carrier configuration.  FFS whether more than one resource pool needs to be configured for mode-3 to allow configuration of pools with different synchronization types.  
5. Support inter-carrier configuration of RX resource pool for V2x sidelink communication
6. Proposal 6 and 7 need to be discussed together and will be treated in the next meeting based on contributions.  
7. Enable the UE to read from other PLMNs the RX resource pool configuration.  
8. The serving eNB can indicate to the UE the RX resource configuration for inter-PLMN operation directly.    FFS what information is indicated (e.g. provide the frequency which the UE should read the resource configuration from or the full configuration).   FFS if the eNB can indicate the TX resource configuration/pool, provide just the frequency for tx pool acquisition, or nothing for inter-PLMN operation.  
9. Enhance legacy ProSe capability signalling to multi-carrier sidelink V2V operations
10. Enhance SidelinkUEInformation signalling to allow UE to report multiple interested carriers for V2X sidelink transmission/reception.  FFS what and how this information is used or chosen by the UE (e.g. safety/non-safety).
11. FFS what is the maximum number of carriers to be configured for V2x PC5 communication. 

Based on the assumption that these proposals would be agreed at the coming meeting RAN2#97, we discuss on the supporting of multi-carrier operation for mode 4 and further enhancement in this contribution.
[bookmark: _Ref178064866]Discussion
The operation called ‘Mode 4’ can be done at one of two states of UE: RRC_IDLE and RRC_Connected. In case of RRC_IDLE UE, mode 4 operation should be completed using only the information delivered by SIB21 without any other information which can be obtained by RRC connection. Current specified SIB21 includes RX pool list, TX pool list, exceptional pool, sync config list, inter-frequency list, sensing config., zone config. which are basically for the operation over Uu serving frequency. Now we discussed and agreed mode 4 inter-carrier configuration support for V2X sidelink communication. Furthermore, some other information such as sync reference indication related information might be included in SIB21. The following is captured SIB21 contents from latest 36.331.

SL-V2X-ConfigCommon-r14 ::=		SEQUENCE {
[bookmark: OLE_LINK195][bookmark: OLE_LINK194]	v2x-CommRxPool-r14					SL-CommRxPoolListV2X-r14			OPTIONAL,	-- Need OR
	v2x-CommTxPoolNormalCommon-r14		SL-CommTxPoolListV2X-r14			OPTIONAL,	-- Need OR
	v2x-CommTxPoolExceptional-r14		SL-CommResourcePoolV2X-r14			OPTIONAL,	-- Need OR
[bookmark: OLE_LINK339][bookmark: OLE_LINK340][bookmark: OLE_LINK338][bookmark: OLE_LINK166][bookmark: OLE_LINK167]	v2x-SyncConfig-r14					SL-SyncConfigListV2X-r14			OPTIONAL,	-- Need OR
[bookmark: OLE_LINK184][bookmark: OLE_LINK183][bookmark: OLE_LINK196][bookmark: OLE_LINK197][bookmark: OLE_LINK219][bookmark: OLE_LINK369][bookmark: OLE_LINK368][bookmark: OLE_LINK343][bookmark: OLE_LINK342]	v2x-InterFreqInfoList-r14			SL-InterFreqInfoListV2X-r14			OPTIONAL,	-- Need OR
	v2x-ResourceSelectionConfig-r14			SL-CommTxPoolSensingConfig-r14		OPTIONAL,	-- Need OR
	zoneConfig-r14						SL-ZoneConfig-r14					OPTIONAL	-- Need OR
}

Straightforwardly, each information is necessary per carrier included in InterFreqInfoList in SIB 21 for RRC_IDLE mode 4 operation. Please note that RX pool list per carrier frequency indicated in SIB 21 is also used for RRC_Connected UE operation.

Proposal 1: The following information should be configured per carrier frequency indicated in Inter-Frequency information list in SIB 21: RX pool List, Normal Common Pool list, exceptional pool, sync configuration list, sensing configuration and zone configuration.
 
In RRC_Connected Mode 4 case, UE further indicates its capability related to V2X sidelink operation (through UECapabilityInformation msg) and V2X frequency interest (through SidelinkUEInformation msg) to E-UTRAN. E-UTRAN then might indicate the selected frequency among interested frequencies and TX pool information per each selected frequency with sensing configuration on that frequency through RRC dedicated signalling. Based on eNB’s selection among interested frequencies from UE, there might be several frequencies to be indicated through dedicated signalling which is a subset of frequencies indicated in SIB 21 InterFreqInfoList IE. If multiple selected frequencies are indicated from eNB through dedicated signalling, UE should select the frequency for TX by itself among given frequency information, which is agreed in conference call 1.

SL-V2X-ConfigDedicated-r14 ::= 				SEQUENCE	{
	commTxResources-r14					CHOICE {
		release								NULL,
		setup								CHOICE {
			scheduled-r14					SEQUENCE {
				sl-D-RNTI-r14			C-RNTI,
				mac-MainConfig-r14				MAC-MainConfigSL-r12 		OPTIONAL,	-- Need OP
				v2x-SchedulingPool-r14			SL-CommResourcePoolV2X-r14 	OPTIONAL,	-- Need OP
				mcs-r14							INTEGER (0..31)				OPTIONAL,	-- Need OP
				logicalChGroupInfoList-r14		LogicalChGroupInfoList-r13
			},
			ue-Selected-r14					SEQUENCE {
				-- Pool for normal usage
				v2x-CommTxPoolNormalDedicated-r14	SEQUENCE {
					poolToReleaseList-r14	SL-TxPoolToReleaseListV2X-r14	OPTIONAL,	-- Need ON
					poolToAddModList-r14	SL-TxPoolToAddModListV2X-r14	OPTIONAL,	-- Need ON
					v2x-CommTxPoolSensingConfig		SL-CommTxPoolSensingConfig-r14
																			OPTIONAL	-- Need ON
				}
			}
		}
	}																		OPTIONAL,	-- Need ON
	v2x-InterFreqInfoList-r14			SL-InterFreqInfoListV2X-r14			OPTIONAL,	-- Need ON
	...
}


Proposal 2: Mode 4 dedicated signalling should include the carrier frequencies selected from the ones indicated in InterFreqInfoList IE of SIB 21 by serving eNB and corresponding TX pool information with sensing configuration per each selected frequency. 

Conclusion 
Based on above discussion, we have the following proposals.
Proposal 1: The following information should be configured per carrier frequency indicated in Inter-Frequency information list in SIB 21: RX pool List, Normal Common Pool list, exceptional pool, sync configuration list, sensing configuration and zone configuration.
Proposal 2: Mode 4 dedicated signalling should include the carrier frequencies selected from the ones indicated in InterFreqInfoList IE of SIB 21 by serving eNB and corresponding TX pool information with sensing configuration per each selected frequency. 

