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1. Introduction
This discussion paper is related to the 2 following cases on the Tx profile operations:

Case1: The mapped service types to a Destination L2 ID both have the service type of “having Tx profile” and “having No Tx profile”;

Case2: The mapped service types to a Destination L2 ID all have the Tx profile;

Actually, the case 1 is also raised by RAN2 in LS to SA2 (S2-2205422_R2-2206299) and needs SA2 to confirm the following question:

RAN2 Question 1: For an L2 destination ID, is it possible that one or more service types do not have Tx Profiles passed to AS layer while the other service types are mapped to Tx Profiles which have either ‘SL DRX’ or ‘No SL DRX’ and are delivered to AS layer?


2. Discussion
2.1 Whether above case 1 which is also raised by RAN2 exists

Considering the R16 V2X and R17 V2X coexistence, a L2 ID can be used by R16 V2X and R17 V2X at same time. Further due to R16 V2X not supporting SL DRX and correspondingly having no NR Tx profile, so it is possible that one or more V2X service types have no mapped NR Tx Profile while the other V2X service type(s) have mapped NR Tx Profile for a same L2 ID for R16 V2X and R17 V2X coexistence.

Proposal 1: SA2 responds to RAN2 to confirm the possibility of RAN2’s question.

2.2 Current Tx profile process

	For broadcast and groupcast, the V2X layer determines the NR Tx Profile for the respective V2X service type based on the configuration described in clause 5.1.2.1 and provides the NR Tx Profile to the AS layer as specified in clauses 6.3.1 and 6.3.2. When there is no NR Tx Profile available to be mapped for the respective V2X service type, the V2X layer does not provide NR Tx Profile to the AS layer.
(TS23.287)



Observation 1: V2X layer provides the NR Tx Profile to the AS layer if any for the respective V2X service.

2.3 How to handle the case1 raised by RAN2

The case raised by RAN2 in the LS can be reflected by the following table as an example:

Table 2.3.1 association between L2 ID and service type
	
	Service type
	Tx profile presence 

	L2 ID#A
	Service type#1
	Yes

	
	Service type#2
	None

	
	Service type#3
	Yes



During 0~T1: Service type#1 is to be activated. Service type#1 has Tx profile;
During T1~T2: Service type#1 is still active, Service type#2 is arriving and to be activated. Service type#2 doesn’t have Tx profile;
During T2~T3: Service type#1 and #2 is still active, Service type#3 is arriving and to be activated. Service type#3 has Tx profile;

If taking the above events as examples, based on current Tx profile process, during 0~t1, the V2X layer will provide the Tx profile of service type#1 to the AS layer. AS layer will follow the Tx profile of service type#1 to perform the SL DRX. During t1~t2, the service type#1 is still active and service type#2 is to be activated, since there is no Tx profile, V2X layer will not provide the Tx profile of service type#2 to the AS layer for the Destination L2 ID#A. The AS layer will consider that No SL DRX is applied to Destination L2 ID#A based on agreements in LS R2-2206299. During T2~T3, the Service type#3 is to be activated and upper layer will provide the Tx profile of Service type#3 to AS layer, then the AS layer will use the Tx profile of service type#3 to perform SL DRX.

Though the whole procedure, here is a problem, During the T2~T3, since the AS layer will perform the SL DRX based on Tx profile of service type#3 which may potentially cause data lost for the Rx UE on receiving the service type#2.

Observation 2: When the case1 raised by RAN2 happens, if a service type having Tx profile is to be activated and doesn't consider previously active service types not having Tx profile, it will cause data lost for the Rx UE to receive the service type not having Tx profile.

To resolve the problem in Observation 2, it needs the other service types which are active currently to be considered when to perform the current NR TX profile operations. It means the V2X layer needs to maintains a list of V2X service types that are activated for a given destination L2 ID, once the list changes e.g., for this example, service type#2 is to be activated which doesn't have Tx profile, the V2X layer needs to update the Tx profile information to be passed to AS layer with operation that the V2X layer will not provide the TX profile to AS layer when to pass the Destination L2 ID and PC5 QoS parameters to AS layer.


Proposal 2: The V2X layer maintains a list of all V2X service types that are activated or the UE is interested for reception for a given destination Layer-2 ID and determines the NR Tx Profile available to be mapped for the respective V2X service type based on the configuration. Whenever the list of the V2X service types for a given destination Layer-2 ID changes, the V2X layer updates the AS layer for the NR Tx Profile information with the operations that if any of the V2X service types does not have mapped NR Tx Profile, the V2X layer does not provide any NR Tx Profile to the AS layer for the destination Layer-2 ID when to pass the Destination L2 ID and PC5 QoS parameters to AS layer.

2.3 How to handle the case2 

The case 2 can be reflected by the following table as an example:

Table 2.3.1 association between L2 ID and service type
	
	Service type
	Tx profile presence 

	L2 ID#A
	Service type#1
	Yes

	
	Service type#2
	Yes

	
	Service type#3
	Yes



During 0~t1: Service type#1 is arriving and to be activated. Service type#1 has Tx profile;
During t1~t2: Service type#2 is arriving and to be activated. Service type#2 has Tx profile;
During t2~t3: Service type#3 is arriving and to be activated. Service type#3 has Tx profile;

Based on current Tx profile process, during 0~t1, the V2X layer will provide the Tx profile of service type#1 to the AS layer. the AS layer will follow the Tx profile of service type#1 to perform the SL DRX. During t1~t2, the service type#2 is to be activated, the V2X layer will provide the Tx profile of service type#2 to the AS layer, the AS layer will follow the Tx profile of service type#2 to perform the SL DRX. During t2~t3, the service type#3 is to be activated, the V2X layer will provide the Tx profile of service type#3 to the AS layer, the AS layer will follow the Tx profile of service type#3 to perform the SL DRX.

Through the whole procedure, here is a problem, during t1~t2 and T2~T3, if the AS layer only follows the current Tx profile provided by V2X layer, it may cause data lost for the Rx UE on service type#1 and #2.

Observation 3: When the case 2 happens, if it still follows current Tx profile process, the V2X layer only provides current TX profile of the service type without the consideration of the other active service types, which may instruct that the AS layer only consider current Tx profile of the service type to be activated, it may cause the data lost for Rx UE.

To resolve the problem in observation 3, it means the V2X layer also needs the consideration of other active service types currently. Since the V2X layer doesn't look into the content of Tx profile, the V2X layer should provide all the Tx profiles of currently active service types. Corresponding operations can be clarified that V2X layer needs to maintains a list of V2X service types that are activated for a given destination L2 ID, once the list changes e.g., for this example, service type#2 or Service type#3 is to be activated which has Tx profile, the V2X layer needs to update the Tx profile information to be passed to AS layer with operation that the V2X layer will provide the all associated TX profile of this updated list to AS layer when to pass the Destination L2 ID and PC5 QoS parameters to AS layer.

Proposal 3: The V2X layer maintains a list of all V2X service types that are activated or the UE is interested for reception for a given destination Layer-2 ID and determines the NR Tx Profile available to be mapped for the respective V2X service type based on the configuration. Whenever the list of the V2X service types for a given destination Layer-2 ID changes, V2X layer updates the Tx profile information to be passed to AS layer with operation that if all the V2X service types have mapped NR Tx Profiles, the V2X layer provides all the associated NR Tx Profiles to the AS layer for the destination Layer-2 ID when to pass the Destination L2 ID and PC5 QoS parameters to AS layer.


Conclusion
It proposes to adopt the following proposals for the reply LS to RAN2 and the updates in SA2 specification (TS23.287).

Proposal 1: SA2 responds to RAN2 to confirm the possibility of RAN2’s question.

Proposal 2: The V2X layer maintains a list of all V2X service types that are activated or the UE is interested for reception for a given destination Layer-2 ID and determines the NR Tx Profile available to be mapped for the respective V2X service type based on the configuration. Whenever the list of the V2X service types for a given destination Layer-2 ID changes, the V2X layer updates the AS layer for the NR Tx Profile information with the operations that if any of the V2X service types does not have mapped NR Tx Profile, the V2X layer does not provide any NR Tx Profile to the AS layer for the destination Layer-2 ID when to pass the Destination L2 ID and PC5 QoS parameters to AS layer.

Proposal 3: The V2X layer maintains a list of all V2X service types that are activated or the UE is interested for reception for a given destination Layer-2 ID and determines the NR Tx Profile available to be mapped for the respective V2X service type based on the configuration. Whenever the list of the V2X service types for a given destination Layer-2 ID changes, V2X layer updates the Tx profile information to be passed to AS layer with operation that if all the V2X service types have mapped NR Tx Profiles, the V2X layer provides all the associated NR Tx Profiles to the AS layer for the destination Layer-2 ID when to pass the Destination L2 ID and PC5 QoS parameters to AS layer.

