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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The NR V2X WI has just been approved in RAN#83 plenary. Operators see benefit in using available vast LTE coverage to control NR PC5 using network scheduled mode of operation. The NR (gNB) controlling LTE PC5 is also to be considered both for network scheduled and UE autonomous mode of operation. At the moment only SPS (LTE PC5) and Grant Free (NR PC5) resource allocation is to be considered; in future, however dynamic Cross-scheduling may as well be seen as useful. RAN1 will try to ascertain if DCI based control (activation/ deactivation) of the other RAT PC5 for configured resources can be supported in Rel. 16 timeframe.
This document discusses the related details from RAN2 perspective. 
2 Discussion
Following types of networks are possible:
1) Serving network provides V2X communication resources for both NR and LTE – Type A network
2) Serving network provides V2X communication resources only for one of NR and LTE RAT – Type B network
3) Serving network does not provide V2X communication resources – Type C network

Type A network
Mode 2/ Mode 4 Cross RAT resource allocation
Here RAT-1 shall broadcast (or dedicatedly provide) the resource Pool/ PC5 resources for the other RAT. UE being served in the first RAT (RAT-1) needs to acquire the necessary System Information for the PC5 resources of the other RAT. This will be required when the Upper (V2X) layers would like to broadcast a V2X message on the other RAT. A NR V2X UE shall configure the lower layers of the other PC5 RAT protocol based on preconfigured L2/ L1 configuration if the serving RAT-1 network does not provide L2/ L1 configuration for the other PC5 RAT protocol. UE however needs to know if the network would provide the PC5 RAT protocol configuration for the other RAT when the V2X message arrives at the L2. If the network does not provide it, the UE uses SLRB (L2/ L1) pre-configuration. When providing, Network can do it in two ways: in broadcast signalling (assuming minimum mandatory capability for cross RAT communication of a NR V2X UE) or using dedicated signalling. In the latter case, the UE needs to first indicate its interest in cross RAT communication to the RAN node. As another possibility, a specified L2/ L1 configuration can be used instead of pre-configuration.
Proposal 1: Mode 2/ Mode 4 Cross RAT resource allocation can be accomplished by:
· Network providing the autonomous resources through RRC signalling for cross-RAT V2X communication.
· Network implicitly/ explicitly indicating to the UE if the L2/ L1 configuration is provided by RAN node for cross-RAT V2X communication.
· UE using a pre-configured/ specified L2/ L1 configuration when the same is not provided by the serving cell for cross-RAT V2X communication.

Mode 1/ Mode 3 Cross RAT resource allocation can be trickier if DCI activation/ deactivation is to be used. Otherwise, Mode 1/ Mode 3 Cross RAT resource allocation for configured (SPS/ CG-type1) resources using only RRC signalling to configure as well as activate/ deactivate can be accomplished very similar to Proposal 1. 
Proposal 2: Mode 1/ Mode 3 Cross RAT resource allocation for configured (SPS/ CG-type1) resources using only RRC signalling can be accomplished by:
· Network providing the network scheduled configured resources through RRC signalling for cross-RAT V2X communication.
· Network implicitly/ explicitly indicating if the L2/ L1 configuration is provided by RAN node for cross-RAT V2X communication.
· UE using a pre-configured/ specified L2/ L1 configuration when the same is not provided by the serving cell for cross-RAT V2X communication.

Proposal 3: Wait for RAN1 to progress on Mode 1/ Mode 3 Cross RAT resource allocation when DCI activation/ deactivation is to be used.

Type B/ C network
If the serving cell does not provide V2X resources for a RAT where the Upper layer like to transmit important V2X messages (BSM) on, there are the following possibilities:
NR V2X UE uses the out of coverage preconfigured (Mode2) resources for a RAT, if it is actually out of coverage with respect to the target frequency. Here use of a common pre-configured and/ or specified frequency and/ or resource Pool for transmission and reception on each RAT is possible.
If there’s otherwise a neighbour cell from the other RAT providing V2X resources, the UE may use these. Here RAN2 should discuss if the serving network needs to allow V2X communication on the other RAT beforehand. So, Source explicitly allows the UE to read and use the Mode-2/ Mode-4 resource pool from broadcast signalling in a neighbour cell from a RAT-2. 
Proposal 4: In case the serving RAT does not provide V2X Communication reources for one/ both RAT, RAN2 should discuss which of the following solution is preferable:
· use of a common pre-configured and/ or specified frequency and/ or resource Pool for transmission and reception on each RAT is possible
· use of V2X resources from a neighbour cell of the other RAT 


3 Conclusions
This document discussed Mode1/ 2/ 3/ 4 for cross carrier V2X communication from RRC perspective. Following proposals are made:
Proposal 1: Mode 2/ Mode 4 Cross RAT resource allocation can be accomplished by:
· Network providing the autonomous resources through RRC signalling for cross-RAT V2X communication.
· Network implicitly/ explicitly indicating if the L2/ L1 configuration is provided by RAN node for cross-RAT V2X communication.
· UE using a pre-configured/ specified L2/ L1 configuration when the same is not provided by the serving cell for cross-RAT V2X communication.
Proposal 2: Mode 1/ Mode 3 Cross RAT resource allocation for configured (SPS/ CG-type1) resources using only RRC signalling can be accomplished by:
· Network providing the network scheduled configured resources through RRC signalling for cross-RAT V2X communication.
· Network implicitly/ explicitly indicating if the L2/ L1 configuration is provided by RAN node for cross-RAT V2X communication.
· UE using a pre-configured/ specified L2/ L1 configuration when the same is not provided by the serving cell for cross-RAT V2X communication.
Proposal 3: Wait for RAN1 to progress on Mode 1/ Mode 3 Cross RAT resource allocation when DCI activation/ deactivation is to be used.
Proposal 4: In case the serving RAT does not provide V2X Communication reources for one/ both RAT, RAN2 should discuss which of the following solution is preferable:
· use of a common pre-configured and/ or specified frequency and/ or resource Pool for transmission and reception on each RAT is possible
· use of V2X resources from a neighbour cell of the other RAT 
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