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1. Introduction
Regarding the cross-RAT sidelink configuration and scheduling, RAN2 has made the following agreements in RAN2#105bis [1],
Agreements on inter-RAT resource allocation: 
1: 	For scheduling LTE SL UEs, the gNB uses RRC messages to deliver the SPS grant configuration.
2:	LTE Uu supports configuration for NR mode-2 operation through RRC signaling and through SIB signaling. However, on demand or per valid area mode-2 configuration via SIB signaling is not supported.

Agreements on inter-RAT resource allocation: 
1: 	New system information block type should be designed to support NR sidelink Tx and Rx resource pool configuration via LTE Uu. New system information will be defined as container (OCTET STRING) and actual information will follow what is defined in NR RRC.
2:	eNB should be able to configure the NR V2X mode 2 sidelink resource pool or type 1 configured grant for NR V2X sidelink communication via dedicated signalling.
3:	NR Sidelink UE information and/or NR UE Assistance information will be transmitted as container (OCTET STRING) and actual information will be defined in NR RRC.
4:	Separate system information block should be designed to support LTE resource pool configuration via NR Uu. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.
5: 	gNB should be able to configure the LTE V2X mode 4 sidelink resource pool via dedicated signalling. In addition, gNB should be able to configure mode3 SL resources via dedicated signaling. It will be defined as a container (OCTET STRING) and actual information follows what defined in LTE RRC.

Also, RAN1#97 [2] has reached the following agreements for NR Uu control LTE sideink.
	Agreements:
· RRC-based activation/deactivation is not supported
· DCI-based activation/deactivation is supported 
· Support of LTE PC5 scheduling by NR Uu (mode 3-like ) is based on UE capability
· NR DCI provides the fields of DCI 5A in LTE-V that are related to SPS scheduling
· The size of DCI for activation/deactivation is one of the DCI size(s) that will be defined for NR Uu scheduling NR V2V
· FFS whether the DCI format is the same as one of the DCI formats that will be defined for NR Uu scheduling NR V2V
· Activation/deactivation applies to the first LTE subframe after Z+X ms after receiving the DCI
· Z is the same timing offset in current LTE V2X specs
· X>0. FFS value(s) of X, and if one or multiple values of X are possible




In this paper, we discuss the remaining issues for cross-RAT scheduling and configuration based on the above agreements.
2. Discussion
2.1 NR Uu scheduling LTE Sidelink 
As RAN1 agrees to introduce the DCI-based activation/deactivation for the case of NR Uu control LTE sidelink, there are several design impacts, which are to be discussed below.
First, the content or size of the DCI structure defined in LTE is different from the DCI content that will be defined for the NR specification. Any additional DCI format introduced would have a different content size as a result. This increases the complexity of blind DCI detection considerably since the UE would have to account for different sizes in addition to the different types of DCI formats. Since this is mainly a RAN1 issue, there is no RAN2 impact.
Second, the DCI would need to be differentiated between LTE and NR and so unique RNTIs would have to be used. 
The NR Uu could control both LTE sidelink or NR sidelink when the UE supports both. In this case, the UE would use the SidelinkUEInformation message to report the destination and carrier information, etc. The UE would also use the UEAssistanceInformation over the RRC signaling to indicate the traffic pattern and SL SPS. In these two messages over RRC, the UE could indicate information regarding whether it is for the LTE Sidelink or NR Sidelink. Therefore, the BSR can simply indicate the destination index, and the base station would be able to derive the requested SL RAT type.
In addition, it was agreed that only Type 1/SPS scheduling is applicable to LTE Sidelink, BSR is also not necessary for the LTE sidelink. Therefore, for the NR Uu SL BSR design, there is no need to contain information to indicate LTE or NR SL RAT.       
Proposal 1	Introduce different RNTIs for LTE and NR RAT to be used in NR Uu interface to differentiate DCI signalling for sidelink.
[bookmark: _Hlk16698372]Due to the introduction of this additional functionality, UE capability signalling is needed to enable this feature for UEs capable of both LTE and NR V2X.
Proposal 2: Introduce UE capability signalling for NR Uu control of LTE mode-3 and mode-4 operation respectively.

2.2 LTE Uu controlling NR Sidelink 
In TR38.885 [3], there are 3 scenarios which require LTE Uu control of NR sidelink. These are scenario 2, scenario 5 and scenario 6, respectively, as shown in the figure below.
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Figure 1 	Scenario 2, Scenario 5 and Scenario 6

For these scenarios, the NR V2X study prioritized scenario 2, and said that “MN controlling/configuring both NR SL and LTE SL in Scenarios 4, 5 and 6 which is covered by Scenarios 1, 2 and 3 respectively”. The SN-related operations have not been studied. 
It has been noted that although RAN2 agreed that “LTE Uu supports configuration for NR mode-2 operation through RRC signaling and through SIB signaling,” the role of SN in RRC-based configuraiton is not clear in scenario 5 and scenario 6. As agreed by RAN2, RRC messages to allocate resources to NR V2X UE in mode 1 and mode 2 are to be defined as NR RRC messages. There are two options for these RRC messages:   
· Option 1: RRC messages are processed/generated by the RRC layer of base station of MN (e.g, MeNB)
· Option 2: RRC message are processed/generated by the RRC layer of the base station of SN (e.g, SgNB) and inter-BS interface is used to convey the RRC messages between the MN and SN.
The problem for Option 1 is that the NR SL resource will occupy a NR SL carrier, which may be shared with UL carrier of NR Uu inerface to the gNB. In this case, the eNB may not be able to properly manage the resource allocation in this carrier, in regards as to how to configure resource pool(s), how to configure Type 1 grants, etc. Instead, Option 2 will be a better choice to handle the NR V2X resouce allocation, if it is V2X-capable. RAN2 needs to discuss the design options for this case. If Option 2 is to be supported, RAN2 also needs to trigger a related RAN3 discussion.
Proposal 3	RAN2 discuss the resource allocation case when SN is V2X-capable.
Proposal 4	RAN2 send LS to RAN3 to trigger related work if SN-controlled resource allocation is to be suported.
3. Conclusion
In this contribution, we discuss the inter-RAT resource allocation issues of NR V2X. The following is proposed: 
Proposal 1	Introduce different RNTIs for LTE and NR RAT to be used in NR Uu interface to differentiate DCI signalling for sidelink.
Proposal 2:	Introduce UE capability signalling for NR Uu control of LTE mode-3 and mode-4 operation respectively.
Proposal 3	RAN2 discuss the resource allocation case when SN is V2X-capable.
Proposal 4	RAN2 send LS to RAN3 to trigger related work if SN-controlled resource allocation is to be suported.
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