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[bookmark: OLE_LINK8]Abstract: This contribution proposes to negotiate the Unicast specific PC5 DRX based on the related QoS parameter of QoS flows by AS layer.
1. Discussion
As captured in "Key Issue #1: Support of QoS aware NR PC5 power efficiency for pedestrian UEs" defined in clause 5.1, a Pedestrian UE may have multiple V2X services with different QoS requirements, and to support QoS aware NR PC5 power efficiency for pedestrian UEs, the following issues need to be studied:
- Whether and how NR PC5 DRX and other mechanisms can be applied to V2X operation for pedestrian UEs in the 5GS, e.g. study any impact on V2X layer, 5GC by considering:
- whether and how 5GC can authorize the usage of the DRX mechanism and provision the required information to enable the DRX for the pedestrian UE.
- whether and how the pedestrian UE can make use of the DRX mechanism without degrading QoS of the PC5 communication.
- whether and how to coordinate the requirements from different V2X services so that the QoS and power efficiency can be maintained.

Different V2X services may have different QoS requirements (e.g. PDB) and service patterns, then the PC5 DRX should be set to fulfil the requirements and can further be adjusted to coordinate with service pattern. Current PC5 QoS model is QoS Flow-based, so PC5 DRX will be negotiated during QoS Flow establishment. If only one PC5 DRX is used, the improper setting of PC5 DRX will lead to malperformance of some V2X services. To make the PC5 DRX more flexible and enable V2X services workable at most, multiple PC5 DRX for a P-UE is reasonable.
Proposal 1: the PC5 DRX relates to the PDB and service pattern, and the PC5 DRX negotiation should be triggered by the QoS Flow establishment.
Proposal 2: To make the PC5 DRX more flexible and enable V2X services workable at most, multiple PC5 DRX can be negotiated for a P-UE.

A P-UE may establish several Unicast links with the same peer UE or with different peer UEs. These Unicast links may have same or different V2X services, so this may lead to same or different PC5 DRX. Considering too many PC5 DRX would bring much complexities, the PC5 DRXs should be coordinated for different Unicast links. 
Proposal 3: To reduce the complexities, the PC5 DRXs should be coordinated for different Unicast links.

It is noticed that RAN WID (RP-193231) assumes that the PC5 DRX is an AS layer parameter and shall be negotiated in the AS layer, as V2X layer cannot know Tx/Rx resource pool for PC5 and Uu in the access stratum.
3. Sidelink DRX for broadcast, groupcast, and unicast [RAN2]
· Define on- and off-durations in sidelink and specify the corresponding UE procedure.
· Specify mechanism aiming to align sidelink DRX wake-up time among the UEs communicating with each other.
· Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE.
Proposal 4: the PC5 DRX is an AS layer parameter and shall be negotiated in the AS layer.

To summarize, the introduced solution mainly proposes to negotiate the Unicast specific PC5 DRX based on the related QoS parameter of QoS flows by AS layer, and the following solution principles are applied:
1 The PC5 DRX relates to the PDB and service pattern, and the PC5 DRX negotiation should be triggered by the QoS Flow establishment.
2 To make the PC5 DRX more flexible and enable V2X services workable at most, multiple PC5 DRX can be negotiated for a P-UE.
3 To reduce the complexities, the PC5 DRXs should be coordinated for different Unicast links.
4 The PC5 DRX is an AS layer parameter and shall be negotiated in the AS layer.

2. Text Proposal
It is proposed to introduce the new solution for KI#1 into TR 23.776.
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This solution is for Key Issue #1, "Support of QoS aware NR PC5 power efficiency for pedestrian UEs".
A Pedestrian UE may have multiple V2X services with different service requirements, i.e. these different V2X services have with different QoS requirements (e.g. PDB) and service pattern. PC5 DRX should be set to fulfil the requirements and can further be adjusted to coordinate with service pattern. Current PC5 QoS model is QoS Flow-based, so PC5 DRX will be negotiated during PC5 QoS Flow establishment. If only one PC5 DRX is used, the improper setting of PC5 DRX will lead to malperformance of some V2X services. To make the PC5 DRX more flexible and enable V2X services workable at most, multiple PC5 DRX for a P-UE seems reasonable.
However, A P-UE may establish multiple Unicast links with the same/different peer UEs at the same time, therefore, different PC5 DRXs set for different unicast links could be possible. Maintaining too many PC5 DRXs would be very complicated, therefore, the PC5 DRXs should be coordinated for different Unicast links in the UE.
In addition, the PC5 DRX is more like an AS layer parameter and shall be negotiated in the AS layer (as V2X layer cannot know Tx/Rx resource pool for PC5 and Uu maintained in the AS layer).
To summarize, the introduced solution mainly proposes to negotiate the Unicast specific PC5 DRX based on the related PC5 QoS parameter of PC5 QoS Flows by AS layer, and the following solution principles are highlighted:
· The PC5 DRX relates to the PDB and service pattern, and the PC5 DRX negotiation should be triggered by the QoS Flow establishment.
· To make the PC5 DRX more flexible and enable V2X services workable at most, PC5 DRX configuration can be negotiated for a P-UE.
NOTE 1:	This solution doesn’t restrict the number of PC5 DRX in the configuration. It is up to RAN to decide.
· To reduce the complexities, the PC5 DRXs should be coordinated for different Unicast links.
· The PC5 DRX is an AS layer parameter and shall be negotiated in the AS layer
Editor's note: Whether and how the AS layer of UE negotiates the PC5 DRX for unicast link is up to RAN WGs to decide.
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Figure 6.X.2-1 illustrates the PC5 DRX negotiation for Unicast communication.


Figure 6.X.2-1: PC5 DRX negotiation for Unicast communication
1.	The P-UE1's V2X Application provides the V2X Service Type (i.e. PSID/ITS-AID), V2X Application Requirements to the V2X layer as defined in clause 5.4.1.1.2 of TS 23.287 [5].
2.	The P-UE1's V2X layer triggers the PC5 QoS Flow establishment for the Unicast link by using the Layer-2 link establishment procedure or Layer-2 link modification procedure as defined in TS 23.287 [5].
3.	The V2X layer provides the QoS Flow parameters to the AS layer for PC5 DRX determination.
4.	The AS layer determines the PC5 DRX parameter for the UE based on e.g. the QoS Flow parameters of V2X service message.
5-6. The AS layer performs the PC5 DRX negotiation with peer UE of the unicast link by PC5 RRC signalling and with RAN1 by Uu RRC signalling.
Editor's note: Whether and how the AS layer of UE and NG-RAN negotiate the PC5 DRX is up to RAN WGs to decide.
7-8. [Optional] The AS layer may provide the PC5 DRX to the Application layer for adaption via the V2X layer.
9.	For subsequent V2X services, if none of the existing PC5 DRX can be reused, a new PC5 DRX parameter will be established (see Step 1-Step 8).
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The solution has the following impact to the existing entities:
-	Pedestrian UE:
-	the AS layer negotiate the PC5 DRX between UEs based on the QoS Flow parameters and service pattern for unicast link;
-	NG-RAN:
-	adjusts the PC5 DRX and Uu DRX.
Editor's note: Whether and how the NG-RAN adjusts the PC5 DRX and Uu DRX is up to RAN WGs to decide.
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