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	Reason for change:
	The LS from RAN2 on Tx Profile (S2-2201946/R2-2203693) includes the following agreements and questions.

	1. The Tx profile should include at least the information of DRX support or not.

2. Check with SA2 whether a same L2 ID may associate with multiple Tx profiles, and thus may associate with both DRX-based Tx profile and non-DRX based Tx profile in Rel-16. Then also check with SA2 if feasible for Rel-17 SL DRX operation, L2 id is only associated with either DRX-based TX profile(s) or non-DRX based TX profile(s). DCR issue raised by ZTE can be discussed as part of LS preparation. If the question is valid to companies, we’re also adding that question otherwise we’re not adding it. Working assumption: no additional RAN2 work if SA2 confirms it’s feasible for Rel-17 SL DRX operation, L2 id is only associated with either DRX-based TX profile(s) or non-DRX based TX profile(s).

3. For GC, we will check with SA2 whether the mapping from L2 id to TX profile is feasible in the gNB (like what we did in LTE). Working assumption: no additional RAN2 work if SA2 confirms it’s feasible.

4. The default SL DRX configuration for BC/GC [(including at least DRX cycle, start offset and on-duration timer)] can be used for both BC-based and UC-based DCR message.
---------------------------------------------------------------------------------------------------

In addition, RAN2 would like to ask SA2 for some clarifications on following questions:
▪ 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).
▪ 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.



Therefore, clarifications on PC5 DRX operations regarding the RAN2 agreements and questions are needed.


	
	

	Summary of change:
	§3.1:
- Related to RAN2 agreement#1, add "(e.g. PC5 DRX support or not)" to NR Tx Profile.

§5.9:
- Related to RAN2 agreement#3, 
- add description about that for BC/GC, the NG-RAN may deduce the NR Tx Profile from the DST Layer-2 ID. 
- add description about that for BC, the mapping from DST Layer-2 ID to NR Tx Profile is configured in the NG-RAN (as specified in TS 23.285 related to Tx Profile for broadcast over LTE PC5)

- Related to RAN2 agreement#4, add the related description.

§5.9, 6.3.1 and 6.3.2:
- Clarify that the V2X layer does not provide NR Tx Profile to the AS layer when there is no NR Tx Profile mapped for the V2X service.


	
	

	Consequences if not approved:
	PC5 DRX operations in particular regarding NR Tx Profile are unclear.
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[bookmark: _Toc91143946]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Application Layer connection-less group: An application layer group without group formation in the V2X application layer, e.g., sensor sharing.
Application Layer ID: An identifier identifying an entity, e.g. a vehicle, a pedestrian, an RSU within the context of a specific V2X application. The format of this identifier is outside the scope of 3GPP.
NOTE 1:	The Application Layer ID could be e.g. Station ID or Vehicle ID defined by other SDOs e.g. ETSI, Society of Automotive Engineers (SAE), etc.
NOTE 2:	The usage of Application Layer ID, e.g. one Application Layer ID is associated with one V2X application, one Application Layer ID is associated with more than one V2X applications, or one Application Layer ID is used for all V2X applications in the UE, is up to application layer implementation.
Application Layer managed group: An application layer group with group formation and management in the V2X application layer, e.g., platooning, cooperative adaptive cruise control.
Groupcast mode communication: It refers to V2X communication over PC5 reference point within a group of UEs where any UE in the group can act as transmitting UE and the rest act as receiving UEs. See also TS 38.300 [11] for more information. The "group" here refers to Application Layer managed group or Application Layer connection-less group.
Member ID: An identifier uniquely identifying a member in the Application Layer managed group and that is managed by the V2X application layer.
Mode of communication: Mode of communication to be used by the UE over PC5 reference point i.e. broadcast mode (LTE PC5 and NR PC5), groupcast mode (NR PC5) or unicast mode (NR PC5).
NR Tx Profile: The transmission mechanism or format to be used by the UE over NR PC5 RAT (e.g. PC5 DRX support or not), see TS 38.300 [11] and TS 38.331 [15].
V2X application: An application using one or more V2X services e.g. an active safety application in a vehicle, using V2X services such as emergency warning and vehicle to vehicle safety and awareness. A V2X application may operate towards a V2X Application Server.
V2X communication: A communication to support Vehicle-to-Everything (V2X) services leveraging Uu and / or PC5 reference points. V2X services are realized by various types of V2X applications, i.e. Vehicle-to-Vehicle (V2V), Vehicle-to-Pedestrian (V2P), Vehicle-to-Infrastructure (V2I) and Vehicle-to-Network (V2N).
V2X message: A dedicated messaging type of V2X service, for example ITS messages.
V2X service: A data service, offered to V2X applications and optionally V2X Application Servers. A V2X service belongs to one V2X service type. It may include message or other data delivery, as defined in TS 22.185 [2] and TS 22.186 [3]. A V2X service can be associated with one or more V2X applications, and a V2X application can be associated with one or more V2X services.
V2X service type: A type of V2X service, which is identified by e.g. ITS-AID (ITS Application Identifier), PSID (Provider Service Identifier) or AID (Application Identifier).
For the purposes of the present document, the following terms and definitions given in ISO 17419:2018 [4] apply:
Intelligent Transport Systems
ITS Application Identifier
For the purposes of the present document, the following term and definition given in IEEE Std 1609.12-2016 [5] apply:
Provider Service Identifier
For the purposes of the present document, the following term and definition given in CCSA YD/T 3707-2020 [27] applies:
Application Identifier
For the purposes of the present document, the following term and definition given in TS 23.285 [8] apply:
Tx Profile


* * * * Start of Next Change * * * *
[bookmark: _Toc91144033]5.9	Support of QoS aware NR PC5 power efficiency for pedestrian UEs
For NR based unicast, groupcast and broadcast mode communication over PC5 reference point, PC5 DRX operations are supported to enable pedestrian UE power saving.
The V2X layer determines the respective V2X service types, and derives the corresponding PC5 QoS parameters based on either the mapping of V2X service types to PC5 QoS parameters, or the V2X Application Requirements for the V2X service type provided by the application layer. The V2X layer passes the PC5 QoS parameters and destination Layer-2 ID to the AS layer as specified in clauses 6.3.1, 6.3.2 and 6.3.3.
NOTE 1:	For broadcast and groupcast, the AS layer needs PC5 QoS parameters as well to determine the PC5 DRX parameter values for reception operation over PC5 reference point. Therefore, the V2X layer determines the interested V2X service types and derives the PC5 QoS parameters based on its reception needs besides the transmission needs. How to derive the PC5 QoS parameters based on its reception needs (e.g. without establishing the PC5 QoS Flows) depends on UE implementation.
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 mapped for the respective V2X service type, the V2X layer does not provide NR Tx Profile to the AS layer. 
For broadcast and groupcast, the NG-RAN may deduce the NR Tx Profile from the destination Layer-2 ID to perform the network scheduled operation mode, alignment of Uu DRX and PC5 DRX, etc. For broadcast, the mapping from destination Layer-2 ID to NR Tx Profile is configured in the NG-RAN.
Support for PC5 DRX operations in the AS layer is specified in TS 38.300 [11].
When the PC5 DRX operation is needed, e.g. based on the NR Tx Profile in case of broadcast or groupcast, the AS layer determines the PC5 DRX parameter values for V2X communication over PC5 reference point, taking into account, e.g., PC5 QoS parameters and/or destination Layer-2 ID provided by the V2X layer.
For unicast, two UEs may negotiate the PC5 DRX configuration in the AS layer, and the PC5 DRX parameter values can be configured per a pair of source and destination Layer-2 IDs and per direction in the AS layer. For transmitting Direct Communication Request messages, a default PC5 DRX configuration may be used.
[bookmark: _GoBack]NOTE 2:	It is assumed that if a UE intends to perform unicast mode communication with Rel-16 UEs, the UE does not use PC5 DRX to receive Direct Communication Request messages sent by Rel-16 UEs.
For broadcast and groupcast when the UE is "not served by E-UTRA" and "not served by NR", the UE uses the provisioned PC5 DRX configuration for PC5 DRX operation as specified in clause 5.1.2.1.


* * * * Start of Next Change * * * *
[bookmark: _Toc91144045]6.3.1	Broadcast mode V2X communication over PC5 reference point
To perform V2X communication over PC5 reference point in broadcast mode operation, the UE is configured with the related information as described in clause 5.1.2.
Figure 6.3.1-1 shows the procedure for broadcast mode of V2X communication over PC5 reference point.


Figure 6.3.1-1: Procedure for Broadcast mode of V2X communication over PC5 reference point
1.	The V2X layer of receiving UE(s) determines the following for the broadcast mode communication reception:
-	the destination Layer-2 ID for broadcast reception as specified in clause 5.6.1.2;
-	the PC5 QoS parameters for this broadcast V2X service as specified in clause 5.4.1.1; and
-	the NR Tx Profile based on the configuration as specified in clause 5.1.2.1.
	The destination Layer-2 ID, the NR Tx Profile and the PC5 QoS parameters are passed down to the AS layer of receiving UE(s) for the reception. When there is no NR Tx Profile mapped for this broadcast V2X service, the V2X layer does not provide NR Tx Profile to the AS layer.
	The AS layer of receiving UE(s) determines the PC5 DRX parameter values as specified in clause 5.9.
2.	The transmitting UE V2X application layer provides data unit and may provide V2X Application Requirements specified in clause 5.4.1.2 to V2X layer.
3.	The V2X layer of transmitting UE determines the following for the broadcast mode communication transmission:
-	the destination Layer-2 ID for broadcast as specified in clause 5.6.1.2;
-	the PC5 QoS parameters for this broadcast V2X service as specified in clauses 5.4.1.1 and 5.4.1.2; and
-	the NR Tx Profile based on the configuration as specified in clause 5.1.2.1.
	The transmitting UE self-assigns the source Layer-2 ID as specified in clause 5.6.1.1.
	The source Layer-2 ID, the destination Layer-2 ID, the NR Tx Profile and the PC5 QoS parameters are passed down to the AS layer of transmitting UE for the transmission. When there is no NR Tx Profile mapped for this broadcast V2X service, the V2X layer does not provide NR Tx Profile to the AS layer.
	The AS layer of transmitting UE determines the PC5 DRX parameter values as specified in clause 5.9.
4.	The transmitting UE sends the V2X service data using the source Layer-2 ID and the destination Layer-2 ID.
NOTE:	In step 4, there is only one broadcast message from the transmitting UE.


* * * * Start of Next Change * * * *
[bookmark: _Toc91144046]6.3.2	Groupcast mode V2X communication over PC5 reference point
To perform groupcast mode of V2X communication over PC5 reference point, the UE is configured with the related information as described in clause 5.1.2.1.
Figure 6.3.2-1 shows the procedure for groupcast mode of V2X communication over PC5 reference point.


Figure 6.3.2-1: Procedure for groupcast mode of V2X communication over PC5 reference point
1.	V2X group management is carried out by the V2X application layer and is out of scope of this specification.
2.	The V2X application layer may provide group identifier information (i.e. an Application-layer V2X Group identifier) as specified in clause 5.6.1.3.
	The V2X application layer may provide V2X Application Requirements for this communication.
	If the V2X application layer does not provide V2X Application Requirements, the V2X layer determines the PC5 QoS parameters based on the mapping of V2X service type to PC5 QoS parameters as defined in clause 5.1.2.1.
	The V2X application layer may provide a group size and a member ID as specified in clause 5.2.1.3.
3.	The V2X layer of transmitting UE determines the following for the groupcast mode communication transmission:
-	a source Layer-2 ID and a destination Layer-2 ID as specified in clauses 5.6.1.1 and 5.6.1.3;
-	the PC5 QoS parameters for this groupcast mode communication as specified in clauses 5.4.1.1 and 5.4.1.3; and
-	the NR Tx Profile based on the configuration as specified in clause 5.1.2.1.
	The source Layer-2 ID, destination Layer-2 ID, the NR Tx Profile and the PC5 QoS parameters are passed down to the AS layer of transmitting UE for the groupcast mode communication transmission. When there is no NR Tx Profile mapped for this groupcast V2X service, the V2X layer does not provide NR Tx Profile to the AS layer.
	The V2X layer of receiving UE(s) determines the following for the groupcast mode communication reception:
-	the destination Layer-2 ID, as specified in clauses 5.6.1.1 and 5.6.1.3;
-	the PC5 QoS parameters for this groupcast mode communication as specified in clause 5.4.1.1; and
-	the NR Tx Profile based on the configuration as specified in clause 5.1.2.1.
	The destination Layer-2 ID, the NR Tx Profile and the PC5 QoS parameters are passed down to the AS layer of receiving UE(s) for the groupcast mode communication reception. When there is no NR Tx Profile mapped for this groupcast V2X service, the V2X layer does not provide NR Tx Profile to the AS layer.
	If the group size and the member ID for Application Layer managed group are provided by the V2X application layer, the V2X layer passes them to the AS layer as described in clause 5.2.1.3.
	The AS layer of transmitting UE and the AS layer of receiving UE(s) determine the PC5 DRX parameter values as specified in clause 5.9.
4.	Transmitting UE has a V2X service associated with this groupcast mode communication.
	Transmitting UE sends the V2X service data using the source Layer-2 ID and the destination Layer-2 ID.
NOTE:	In step 4, there is only one groupcast message from the transmitting UE.


* * * * End of Changes * * * *
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