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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]On the last RAN2 meeting, the scenarios for NR V2X SL communication were discussed and decided to prioritize the Uu control/configuration of NR SL and LTE SL in SA scenarios. But there is no agreement on which resource allocation mode should be supported in case of cross-RAT control. In this contribution, we will discuss this issue and give our preference.
Discussion
Based on the agreement, the following two scenarios should be studied with high priority:


				
Figure 1 SA NR with gNB		   Figure 2 SA NR with ng-eNB (connected to 5GC)

According to the above two figures, for the Uu control/configuration of SL, there are four combination cases:
Table-1 Uu-based SL resource allocation scenarios
	Cases
	Uu 
	SL

	1
	LTE
	LTE

	2
	          LTE
	NR

	3
	NR
	LTE

	4
	NR
	NR



Based on RAN1 agreements, RAN1 defines the following resource allocation modes:
	Agreements:
At least two SL resource allocation modes are defined for NR-V2X SL communication
· Mode 1: Base station schedules SL resource(s) to be used by UE for SL transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) SL transmission resource(s) within SL resources configured by base station/network or pre-configured SL resources


Case 1&4
For Case1, both Mode 3 and Mode 4 resource allocation modes are supported based on current LTE specification.
For Case 4, the Uu and SL use the same RAT:
· If Mode 1 resource allocation needs to be supported, considering both Uu and SL use the same RAT, it is easy for the NR gNB perform the NR SL resource allocation.
· If Mode 2 resource allocation needs to be supported, it only needs to introduce new NR V2X SIB and/or new resource pool allocation related in the NR RRCReconfiguration message. 
From the above analysis, if Uu and SL uses the same RAT, both Mode 1 and Mode 2 resource allocation should be supported considering the specification effort is acceptable.
Proposal 1: If Uu and SL use the same RAT, both Mode 1/3 and Mode 2/4 resource allocation modes should be prioritized.
Case 2&3
For Case 2 and Case 3, the Uu and SL use different RAT.
For Case 2:
· If Mode 1 resource allocation needs to be supported, the ng-eNB MAC needs to be enhanced at least from the following aspects:
· Ng-eNB MAC needs to be enhanced to support NR SL scheduling based on different numerologies and flexible TTI length;
· New DCI should be defined for NR SL scheduling;
· How to send the NR SL SR and BSR in the LTE Uu interface should be studied.
        From the above, it is obvious that if Mode 1 resource allocation needs to be supported, the specification effort will be great.
· For Mode 2 resource allocation, RAN1 already reached the following agreements:
	· It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications
· FFS details


Based on the above agreement, it is obvious that only LTE SIB and/or RRCReconfiguration message needs to be enhanced in order to provide at least the Tx resource pool for NR SL. But considering it is only signaling enhancements and does not impact other MAC and PHY procedures, the specification effort will be less compared with Mode 1 resource allocation.
For Case 3:
· If Mode 3 resource allocation needs to be supported, NR gNB MAC also needs to be enhanced at least from the following aspects:
· NR gNB MAC needs to be enhanced to scheduling based on LTE physical resource and HARQ/scheduling timing;
· Legacy LTE DCI should be supported in order to schedule the LTE SL;
· How to map the LTE SL SR to the multiple sets of NR Uu SR resources should be studied.
[bookmark: _GoBack]        From the above, it is obvious that if Mode 3 resource allocation needs to be supported, the specification effort will also be great.
· For Mode  4 resource allocation, RAN1 has made the following agreement:
	1. It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications
2. From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific
2. Signalling details up to RAN2


If Mode 4 resource allocation needs to be supported, it should introduce new V2X SIB in Uu link and/or enhance the RRCReconfiguration message to include at least the LTE Tx resource pool. Similar as the analysis in Case 2, only signaling enhancements are needed. 
Based on the above analysis, it is obvious that if Uu link and SL use different RATs, supporting Mode 1/3 resource allocation will bring much more specification work compared with supporting Mode 2/4 resource allocation.
Proposal 2: If Uu and SL use different RATs, Mode 2/4 resource allocation modes should be prioritized.
Proposal 3: If Uu and SL use different RATs, Mode 1/3 resource allocation should be deprioritized.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: If Uu and SL use the same RAT, both Mode 1/3 and Mode 2/4 resource allocation modes should be prioritized.
Proposal 2: If Uu and SL use different RATs, Mode 2/4 resource allocation modes should be prioritized.
Proposal 3: If Uu and SL use different RATs, Mode 1/3 resource allocation should be deprioritized.
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