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1 Introduction
In RAN1 #94bis meeting, the inter-RAT V2X SL resource allocation/configuration was discussed and the following agreements were achieved, and an LS [1] was sent to RAN2.
	Agreement 1:

It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications

FFS details

Further study impact and benefits of LTE Uu managing NR mode-1 SL communications

Agreement 2:

It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications

From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific

Signalling details up to RAN2

Further study feasibility, benefits (others than ones already identified for LTE) and impact of NR Uu managing LTE mode-3 SL communications. 

For the first agreement, RAN1 is continuing working on identifying necessary details, including parameters.


In RAN1 Ad-Hoc meeting 1901, the following agreements were achieved:

	Agreements:

· LTE Uu to schedule NR sidelink mode 1 is supported: 

· The support is done based on type 1 configured grant with configuration restricted to time/frequency resources & periodicity, with the condition that no additional function/procedure is to be introduced for LTE Uu

· Both DCI based scheduling and type 2 configured grant scheduling are not supported for scheduling NR sidelink mode 1

· Send an LS to RAN2 – Phillipe (HW), R1-1901410, which is approved with the final LS in R1-1901445


In RAN1 #96 meeting, scheduling by gNB using RRC for LTE sidelink scheduled mode is supported.

	Agreements:

· Scheduling by gNB using RRC for LTE sidelink scheduled mode is supported from RAN1 perspective under the premise that there is sufficient time for coordination between the NR and LTE modules. No DCI to activate/release

· RRC message delivers the SPS grant configuration and releases the SPS configuration. 

· Support of this scheduling mode is subject to UE capability (may or may not have capability for both LTE & NR)

· Note: some specification LTE change is needed to support the reception of a grant through RRC

· RRC message contains mode 3 grant content and timing

· Up to the Editor to capture it as mode 3 or new LTE sidelink mode

· No intention to have additional NR & LTE specification change (other than those described above) for this function in Rel-16

· RAN1 studied the feasibility of SPS scheduling by gNB for LTE sidelink with DCI activation/release, but there is no consensus to support it


In conclusion, for now the following inter-RAT V2X sidelink control cases are supported:

· LTE Uu to schedule NR sidelink mode 1 based on configured grant type 1;

· NR Uu to schedule LTE sidelink mode 3 based on SPS grant without DCI activation ore release;

· NR Uu to schedule LTE sidelink mode 4 based on semi-static configuration
With respect to the dynamic scheduling of LTE sidelink in NR Uu, it is still FFS in RAN1. Therefore, RAN2 can wait for RAN1 progress for this part and leave the potentially related part (e.g., the BSR impact) alone. In this contribution, we would like to discuss the RAN2 impact based on the achieved RAN1 agreements.
2 Discussion
In the LS [1], RAN1 asks RAN2 to work on necessary signalling to support Agreement 2, i.e., NR Uu to support semi-static configurations for mode-4 LTE SL communications, including UE-specific and cell-specific configuration. From RAN2 perspective, the study of the NR Uu signalling impact should take the LTE Uu signalling as the baseline. In LTE RRC, RAN2 specified two types of signalling for LTE V2X mode-4:

· V2X sidelink configuration in system information, i.e., SIB21 and SIB26.

· V2X sidelink configuration in RRCConnectionReconfiguration message. 

To enable NR Uu to support semi-static configuration for mode-4 LTE SL communication, the system information and NR RRCReconfiguration message should be updated accordingly. It should be noticed that NR Uu is also supposed to support mode-2 NR V2X. As discussed in [2], a dedicated SIB should be introduced to broadcast NR V2X SL related configuration. Based on this assumption, we think there could be two options to support broadcasting LTE V2X SL configuration for mode-4 transmission in NR system:

a) Introduce SIBs for LTE V2X SL configurations and NR V2X SL configurations respectively.
b) Introduce one SIB for both LTE and NR V2X SL configurations.

Although it is not discussed, in our understanding, the system information(s) for LTE V2X and NR V2X will be in the other SI and the network may put them in on-demand SI. Based on this assumption, the SIB design will has impact on the cell re-selection procedure.

As discussed in [3], we think the UE should take the support of LTE V2X and NR V2X into account when performing the cell re-selection. Therefore, the UE shall be able to know the cell capabilities of the cell, i.e., whether the cell supports LTE V2X and/or NR V2X. If one SIB is introduced to carry both LTE V2X and NR V2X configurations, and network includes it in on-demand SI, the UE will not be able to know the detailed V2X capabilities (i.e., LTE V2X support and NR V2X support) of the cell unless the UE accesses the cell, or introducing extra indications in SIB1. If two separate SIBs are introduced, e.g., SIB#N for LTE-V2X SL configuration and SIB#M for NR-V2X SL configuration, when the network includes them in on-demand SI, the UE is able to know the support of LTE V2X and NR V2X quickly by checking the schedulingInfoList instead of reading the content of the SIB.
As per the analysis above, both options are feasible, however, from the perspective of cell re-selection, introducing separate SIBs for LTE V2X SL configuration and NR V2X SL configuration seems a better choice as UE can know the support of LTE V2X and NR V2X quickly.
Proposal 1: Introduce separate SIBs for LTE V2X SL configuration and NR V2X SL configuration in NR RRC.

For dedicated LTE V2X SL mode-4 configuration and SPS configuration, it should be introduced in NR RRCReconfiguration message. In details, the LTE V2X specific IEs should be introduced, and whether it should be specified in TS 38.331 need to be discussed. Similar issue occurred in EN-DC, to guarantee independent evolution of LTE and NR, RAN2 decided not to specify duplicated IEs in both LTE and NR RRC specification. 

 In a similar way, we think the existing LTE V2X SL configurations which is specified in LTE RRC can be reused in NR RRC specification as a container. 
Proposal 2: Introduce LTE V2X specific IEs in NR RRCReconfiguration message. 
Proposal 2a: To avoid duplicated standard work and guarantee independent evolution between LTE V2X and NR V2X, LTE V2X configuration specified by LTE RRC can be reused in NR RRCReconfiguration as a container.

For the impact on LTE RRC specification to support NR V2X mode2 and configured grant type 1 configurations, similar method as above can be used, i.e., the SIB and RRCConnectionReconfiguration message in LTE RRC specification should be updated. In details, we need to introduce a new SIB for NR V2X mode-2 configuration and NR V2X specific IEs in LTE RRCConnectionReconfiguration message. Similarly, the introduced NR V2X specific IEs can be a container specified in NR RRC specification.
Proposal 3: A new SIB should be added in LTE RRC specification to support NR V2X mode-2.

Proposal 3a: Dedicated NR V2X mode-2 and configured grant type 1 configurations are introduced as a container in LTE RRCConnectionReconfiguration message.
In the reply LS [4] from SA2, it is assumed that the V2X layer of the UE will make the decision on the RAT type for V2X service based on the Tx profile. If the UE is connected to a cell supporting both LTE V2X and NR V2X, when configured to perform SL communication for V2X services, it should inform the network of the required RAT type for each service type.
As agreed in previous meeting, the RAT selection is only applied to broadcast transmission. That means for broadcast transmission, one destination can be associated to LTE V2X, or NR V2X, or both, which is pending on SA2 how to design the Tx profile. Anyway, from RAN2 perspective, we need such RAT type indication per Destination ID to network for broadcast transmission. However, for unicast and groupcast, whether the RAT is needed or not is pending on whether the network is able to know the cast type of each Destination. During the email discussion, it seems that some companies think that the UE can inform the cast type of each destination to the network in order to enable the network optimize the SL resource management for different cast type transmission. Based on this assumption, the RAT type indication for unicast and groupcast is no longer needed, because only NR V2X supports unicast and groupcast transmission.
Proposal 4: For broadcast transmission, the UE should inform the RAT type of each Destination ID to the network. How to inform is FFS.
3 Conclusion
In this paper, we have discussed the potential enhancements on the LTE Uu and NR Uu to control inter-RAT V2X sidelink, and have the following proposals:

Proposal 1: Introduce separate SIBs for LTE V2X SL configuration and NR V2X SL configuration in NR RRC.

Proposal 2: Introduce LTE V2X specific IEs in NR RRCReconfiguration message. 
Proposal 2a: To avoid duplicated standard work and guarantee independent evolution between LTE V2X and NR V2X, LTE V2X configuration specified by LTE RRC can be reused in NR RRCReconfiguration as a container.

Proposal 3: A new SIB should be added in LTE RRC specification to support NR V2X mode-2.

Proposal 3a: Dedicated NR V2X mode-2 and configured grant type 1 configurations are introduced as a container in LTE RRCConnectionReconfiguration message.
Proposal 4: For broadcast transmission, the UE should inform the RAT type of each Destination ID to the network. How to inform is FFS.
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