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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]At 3GPP RAN#80 meeting, a new SI “Study on NR V2X” was approved. One of the objectives is as below:
	
Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 



In this contribution, we will discuss some basic issues related to Uu-based sidelink resource allocation.
Discussion
Based on the objective, in NR, three scenarios needs to be considered for Uu-based sidelink resource allocation, summarized in the following Talbe-1:
Table-1 Uu-based sidelink resource allocation scenarios
	Scenarios
	Uu link
	Sidelink 

	1
	LTE
	NR

	2
	NR
	NR

	3
	NR
	LTE



In order to support the above three scenarios, the following issues needs to be considered:
Issue 1: Sidelink RAT selection
Once UE accesses to the network, the RAT used by Uu link is determined. But it is unclear which RAT will be used for the sidelink. Assuming UE capability only supports one RAT in sidelink, there is no doubt that this RAT will be used in sidelink. But if UE capability supports multiple RATs, e.g., LTE Rel-14, LTE Rel-15 and NR, it should discuss which RAT should be used in the sidelink.  
There are two main possible options, listed below:
· Option 1:  Sidelink RAT selection based on the service type in sidelink.
· Option 2:  Sidelink RAT selection is not dependent on the service type, e.g., always use the same RAT as Uu link.
According to the the discussion of SA2, this issue also has been discussed and two sub-solutions of Option 1 were proposed [2]:
· Option 1.1: extending "Tx Profiles" to cover NR PC5 transmission mechanisms. In this option, V2X layer determines the mapping between V2X services and Tx Profiles index, and indicate it to AS layer, AS layer use Tx Profiles to select the RAT used in sidelink.
· Option 1.2:  defining a mapping of sidelink RAT type and the V2X services in AS. UE is provisioned with the mapping information and is able to select a PC5 RAT type when sending V2X messages over sidelink.
From the above description, it can be seen that SA2 only considered Option 1, hence it is suggested RA2 to discuss whether the RAT used by sidelink should be determined based on service type.
Proposal 1: Suggest RAN2 to discuss whether the RAT used by sidelink should be determined based on the service type if UE supports multiple RATs in sidelink.
Issue 2: If Uu link and sidelink use different RAT, whether Mode 3-like resource allocation and Mode 4-like resource allocation needs to be supported?
For scenario 1 and scenario 3, the Uu link and sidelink use different RAT.
For scenario 1:
· If Mode 1 resource allocation needs to be supported, LTE eNB MAC needs to be enhanced at least from the following aspects:
· LTE eNB MAC needs to be enhanced to support NR sidelink scheduling based on different numerologies and flexible TTI length;
· New DCI should be defined for NR sidelink scheduling;
· How to send the NR sidelink SR and BSR in the Uu interface should be studied.
        From the above, it is obvious that if Mode 1 resource allocation needs to be supported for scenario 1, the specification effort will be great.
· If Mode 2 resource allocation needs to be supported, only LTE SIB and/or RRCReconfiguration message needs to be enhanced in order to provide at least the Tx resource pool for NR sidelink. 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 scenario 3:
· If Mode 1 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 sidelink;
· How to map the LTE sidelink SR to the multiple sets of NR Uu SR resources should be studied.
        From the above, it is obvious that if Mode 1 resource allocation needs to be supported for scenario 3, the specification effort will also be great.
· If Mode 2 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 scenario 1, only signaling enhancements are needed. 
Based on the above analysis, it is obvious that if Uu link and sidelink use different RAT, supporting Mode 1 resource allocation will bring much more specification work compared with supporting Mode 2 resource allocation.
Proposal 2: Suggest RAN2 to discuss whether both Mode 1 and Mode 2 resource allocation should be supported if Uu link and sidelink use different RATs.
Issue 3: If Uu link and sidelink use the same RAT, whether Mode 3-like and Mode-4 resource allocation needs to be supported?
For scenario 2, the Uu link and sidelink use the same RAT, both use NR. 
· If Mode 1 resource allocation needs to be supported, considering both Uu link and sidelink can support different numerologies and flexible TTI length, there is no much specification effort on NR gNB MAC to support the NR sidelink scheduling.
· If Mode 2 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 NR Tx resource pool. 
From the above analysis, if Uu link and Sidelink uses the same RAT, both Mode 1 and Mode 2 resource allocation should be supported considering the specification effort is not great.
Proposal 3: If Uu link and sidelink uses the same RAT, both Mode 1 and Mode 2 resource allocation need to be supported.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Suggest RAN2 to discuss whether the RAT used by sidelink should be determined based on the service type if UE supports multiple RATs in sidelink.
Proposal 2: Suggest RAN2 to discuss whether both Mode 1 and Mode 2 resource allocation should be supported if Uu link and sidelink use different RATs.
Proposal 3: If Uu link and sidelink uses the same RAT, both Mode 1 and Mode 2 resource allocation need to be supported.
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