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1. Overall Description:
SA2 thanks RAN2 for the “LS on Tx Profile” (R3-2203693). SA2 notices that RAN2 asks SA2 for clarifications on following questions:
Regarding Q1:
	Question 1: May an L2 ID associate with multiple Tx profiles, and thus associate with both DRX-based Tx profile and non-DRX based Tx profile with the current SA2 spec? Based on the working assumption above, RAN2 assumes no additional RAN2 work if SA2 confirms it is feasible that an L2 id is only associated with either DRX-based TX profile(s) or non-DRX based TX profile(s).


SA2 answer:
For groupcast or broadcast, if more than one V2X service types are mapped to a certain Destination L2 ID, it is possible that these V2X service types may have the different NR Tx Profiles. Therefore, one Destination L2 ID may associate with both DRX-based Tx Profile and non-DRX based Tx Profile in V2X layer. 
SA2 discusses this issue and thinks that for NR V2X layer, it will maintain the relationship of V2X service type(s) and the associated Tx Profile(s) for a certain Destination L2 ID. When there is a need to pass the Tx Profile to the AS layer, the NR V2X layer determines the Tx Profile to be used for the L2 ID (i.e., V2X layer passes the DRX-based Tx Profile to the AS layer only if all the Tx Profiles associates to the L2 ID is DRX-based, otherwise non-DRX based Tx Profile will be used). The detailed analysis can be found in the Annex.
In other words, from the perspective of AS layer, the Destination L2 ID is only associated with either DRX-based TX profile or non-DRX based TX profile.

Regarding Q2:
	Question 2: For Groupcast, whether the mapping from L2 id to TX profile is feasible in the gNB (like what we did in LTE for broadcast, i.e. the mapping from Destination L2 ID to Tx Profile is configured in the gNB)? Based on the working assumption above, RAN2 assumes no additional RAN2 work if SA2 confirms it is feasible.


SA2 answer:
SA2 discusses this issue and would like to clarify that:
For groupcast, it is possible that the V2X application provides the group identifier, the V2X layer needs to convert the group identifier into a Destination Layer-2 ID. It is not feasible to configure the mapping between Destination L2 ID and Tx Profile at gNB, since 1) the group identifier is constructed by V2X application, and the group identifier and Destination Layer-2 ID(s) are not configured by network, and 2) it is also hard to always configure a static Tx profile for a destination Layer-2 ID which may represents multiple V2X services.
Therefore, SA2 thinks that the mapping between Destination L2 ID and Tx Profile cannot be configured at gNB.


2. Actions:
To RAN2 group.
ACTION: 	SA2 respectfully requests RAN2 to take the above answers into account in the further work.

3. Date of Next TSG SA WG2 Meetings:
TSG-SA2 Meeting #151E   	May 16 – 20, 2022 				Elbonia




Annex
The analyses of the alternatives of Q1 and Q2 can be found as follows:
For Question 1:  
For Broadcast communication, the UE determines the Destination L2 ID based on the mapping of V2X service types and Destination Layer-2 ID(s). As only one V2X service type is mapped to the Destination L2 ID, then the Destination L2 ID is only associated with either DRX-based TX profile or non-DRX based TX profile. 

For Groupcast communication, usually various V2X services may be involved, thus:
· if the Group ID information is not provided by the V2X application layer, the UE determines the Destination Layer-2 ID based on configuration of the mapping between V2X service types and Destination Layer-2 ID(s), i.e. this becomes the same as the Broadcast communication, so the Destination L2 ID is only associated with either DRX-based TX profile or non-DRX based TX profile.
· if the Group ID information is provided by the V2X application layer, the UE converts the provided group identifier into a destination Layer-2 ID, when the Group ID include many V2X service types, then more than one V2X service types are mapped to the Destination L2 ID, so the Destination L2 ID is associated with multiple Tx Profiles, including both DRX-based TX profiles and non-DRX based TX profiles:
· When all these V2X service types have the same NR Tx Profile, then the Destination L2 ID is only associated with either DRX-based TX profile or non-DRX based TX profile.
· When these V2X service types have the different NR Tx Profile, i.e. some with DRX-based TX profile and some others with non-DRX based profile.

Observation 1: for Broadcast, Destination L2 ID is associated with either DRX-based TX profile or non-DRX based TX profile.
[bookmark: OLE_LINK15]Observation 2: for Groupcast, when the group identifier information is not provided by the V2X application layer, the Destination L2 ID is associated with either DRX-based TX profile or non-DRX based TX profile. When the group identifier information is provided by the V2X application layer, the Destination L2 ID is associated with multiple Tx Profiles, including both DRX-based TX profiles and non-DRX based TX profiles.

Therefore, one Destination L2 ID may associate with both DRX-based Tx Profile and non-DRX based Tx Profile.

However, since for AS layer it can only read Tx Profile as well as Destination L2 ID, the following issue is, 
	For Groupcast, if the Destination L2 ID is associated with multiple Tx Profiles, including both DRX-based TX profiles and non-DRX based TX profiles, how could V2X layer provide the Tx Profile to AS layer?



There are three available options: 
· Option1: V2X layer passes all the Tx profiles associated with the Destination L2 ID to AS layer. 

· Option2: V2X layer checks the Tx profiles and extracts two type of Tx profiles, i.e. DRX and non-DRX. 
For example, if there have Tx profile1 (DRX) for service1, Tx profile2 (DRX) for service2, then only one Tx profile (DRX) is provided to AS layer; but if there have Tx profile1 (DRX) for service1, Tx profile2 (DRX) for service2, Tx profile3 (non-DRX) for service3, then both Tx profile (DRX) and Tx profile (non-DRX) are provided to AS layer.

· [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Option3: V2X layer looks into the Tx profiles and extracts only one type of Tx profile, i.e. DRX or non-DRX. In this case, V2X layer pass the DRX-based Tx Profile to the AS layer only if all the Tx Profiles associates to the L2 ID is DRX-based, otherwise non-DRX based Tx Profile will be passed. 
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]For example, if there have Tx profile1 (DRX) for service1, Tx profile2 (DRX) for service2, then only one Tx profile (DRX) is provided to AS layer; and if there have Tx profile1 (DRX) for service1, Tx profile2 (DRX) for service2, Tx profile3 (non-DRX) for service3, then still only the Tx profile (non-DRX) is provided to AS layer. The common principle (achieved in RAN2 to some extent) is that DRX cannot be used for a Destination L2 ID as long as a non-DRX service is included.

The main difference among the three options is the complexity of cross-layer interaction. Option1 introduces the most interactions, i.e. V2X layer need to provide the update of Tx profile once a new service comes or an old service stops. Option3 introduces the fewest interactions, i.e. V2X layer provides the update of Tx profile only when a new service coming or stopping an old service would result in updating the type of Tx profile. Option 2 lies in the middle between Option1 and Option3 regarding the cross-layer interaction. 

Observation 3: 
Considering the complexity of cross-layer interaction, Option3 is preferred. i.e., For NR V2X layer, it will maintain the relationship of V2X service type(s) and its associating Tx Profile(s) for a certain Destination L2 ID. When there is a need to pass the Tx Profile to the AS layer, the NR V2X layer determines the Tx Profile to be used (i.e., V2X layer pass the DRX-based Tx Profile to the AS layer only if all the Tx Profiles associates to the L2 ID is DRX-based, otherwise non-DRX based Tx Profile will be used). In other words, from the perspective of AS layer, the Destination L2 ID is only associated with either DRX-based TX profile or non-DRX based TX profile.

For Question 2:
For LTE and NR PC5 Broadcast communication, the mapping from Destination L2 ID to TX profile is feasible in the gNB, the main reasons are that the V2X service types are relatively static and each V2X service type is one-to-one mapped to a Destination L2 ID. But for NR PC5 Groupcast:
1. [bookmark: OLE_LINK12]If the Group ID information is provided by the V2X application layer, the V2X layer converts the provided group identifier into a Destination Layer-2 ID. On one hand, as the Application layer Groups are various in different use cases and can be established/released very dynamically, and the application layer Group IDs can be constructed at will under the rules defined in the application layer, so the mapping of Application Group ID and Destination Layer-2 ID(s) cannot be configured in network or UE.  On the other hand, one Application layer Groups can include many V2X types with different Tx profiles, thus it is hard to always configure a static Tx profile for a destination Layer-2 IDs representing an Application layer Group. As a result, in this case, the mapping from Destination L2 ID to Tx Profile cannot be configured in the gNB for Groupcast. 
2. If the Group ID information is not provided by the V2X application layer, the UE determines the Destination Layer-2 ID based on configuration of the mapping between V2X service types and Destination Layer-2 ID(s), then it is same to the Broadcast communication. As a result, in this case, the mapping from Destination L2 ID to Tx Profile can be configured in the gNB for Groupcast.
Observation 4: the mapping from Destination L2 ID to Tx Profile for cannot be configured in the gNB for groupcast in the case that group identifier information is provided by the V2X application layer.
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