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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]This paper is to discuss the issues in SA2 LS [1].
Discussion
Q1
In the first question
Q1) For all the modes of communication (i.e. unicast, groupcast, and broadcast), whether the existing PC5 QoS parameters provided by the V2X layer to the AS layer are sufficient for the AS layer to determine the PC5 DRX parameters? Or, whether additional information is required or desired to be provided by the V2X layer to the AS layer?  
In TR 23.776 some solutions propose that additional information could include, e.g.:
- Default PC5 DRX cycles per V2X service type/PQI/RAT type (e.g., PC5 DRX cycle and on duration)
- Application traffic pattern information (e.g., periodicity and burst sizes of V2X messages)
- The length of an offset that the AS layer can add to extend the PC5 DRX "ON periods"
Note that, none of the parameters listed above has reached consensus in SA2.
Before answering this question, one needs to confirm whether the input from V2X layer is needed as input to determine the PC5 DRX parameter. Since LTE-V2X, RAN2 adopt the following configuration method:
A. Pre-configuration for out of coverage: in this case, the pre-configuration is provided to AS layer by parameter provisioning procedure from V2X layer, there is no need for other “QoS parameter” by the V2X layer to act as additional input.
B. SIB for in coverage, but not in RRC_CONNECTED state: in this case, the configuration is provided to UE by network, and there is no chance for UE to provide the “QoS parameter” to network, so there is no need for both “QoS parameter” by the V2X layer to act as additional input.
C. Dedicated RRC for RRC_CONNECTED state: in this case, the configuration is provided to UE by network, and there is a chance for UE to provide the “QoS parameter” to network. 
But then looking at the 3 candidates listed by SA2
1. Default PC5 DRX cycles per V2X service type/PQI/RAT type (e.g., PC5 DRX cycle and on duration): this parameter should be configured by network to UE. So if it is from V2X layer of UE side even in in-coverage scenario, there is no need for network configuration any more, i.e., it would be out of network control. Furthermore, the DRX configuration granularity is still to be discussed at RAN2, i.e., hard to conclude now it is per service type/PQI/RAT type.
2. Application traffic pattern information (e.g., periodicity and burst sizes of V2X messages): this is already supported by R16 NR-V2X, i.e., reporting the traffic pattern information, so no additional input from V2X layer is needed.
3. The length of an offset that the AS layer can add to extend the PC5 DRX "ON periods": Similar to 1 above, if leaving this to V2X layer of UE side, it would be out of network control.
[bookmark: _Toc61347024]For out-of-coverage case, additional input from V2X layer is not necessary, because the UE would acquire the pre-configuration via parameter provisioning (e.g., from PCF).
[bookmark: _Toc61347025]For in-coverage case, additional input from V2X layer is not necessary, because the DRX parameters are to be configured by network, and traffic pattern reporting has been supported since R16 NR-V2X.
Proposal 1 [bookmark: _Toc61347028]For Q1, RAN2 reply AS layer would acquire DRX parameter from pre-configuration, SIB and/or dedicated-RRC, for which no additional input from V2X layer is needed.
Q2 and Q3
In the second question
Q2) Once the AS layer determines the PC5 DRX parameters, whether the AS layer can provide the PC5 DRX related information to the V2X layer, e.g., the PC5 DRX cycle, ON duration and starting point of the ON duration?
To provide DRX parameter back to V2X layer seems feasible, since it is fully UE internal cross-layer interaction, and it is fully up to V2X layer on how to make use of the DRX parameter. 
However, the possible collision between RAN/SA is that by which layer to perform the DRX parameter negotiation, which may be one of the reasons for SA2 to ask for DRX information from AS layer to V2X layer
[bookmark: _Toc54280082][bookmark: _Toc56747768][bookmark: _Toc56747718][bookmark: _Toc56778085][bookmark: _Toc54332448][bookmark: _Toc54332056][bookmark: _Toc54301910]7.2	Conclusions for PC5 DRX operations
<Text Removed>
-	For unicast, the PC5 DRX may be negotiated between the UEs in AS layer, pending on the feedback from RAN2.
So it is good to clarify that when AS layer provide the PC5 DRX parameter to V2X layer, it is not expected that V2X layer to perform the DRX parameter negotiation.
[bookmark: _Toc61347026]SA2 conclude that for unicast, the PC5 DRX may be negotiated between the UEs in AS layer, pending on the feedback from RAN2.
Proposal 2 [bookmark: _Toc61347029]Before answering Q2, RAN2 confirm SA2 conclusion that “For unicast, the PC5 DRX may be negotiated between the UEs in AS layer, pending on the feedback from RAN2”.
In the third question
Q3) Once the AS layer determines the PC5 DRX parameters, whether sharing the PC5 DRX related information amongst UEs in the vicinity in V2X layer, is beneficial or feasible for broadcast and groupcast?
I.e., for broadcast and groupcast, SA2 is thinking about DRX negotiation via V2X layer. By comparing the two alternatives:
1. Rely on Pre-configuration/SIB/Dedicated-RRC, i.e., the coordination is done by network side;
2. Rely on V2X layer signalling, i.e., the coordination is done by UE side;
It is solution-1 that we have been adopting, while solution-2 has obvious drawbacks that 
1) How for UE to decide the DRX parameter for the V2X signalling that is used to exchange DRX parameter?
2) V2X signalling has to be introduced into broadcast and groupcast;
[bookmark: _Toc61347027]If rely on V2X layer to share the DRX parameter, there are obvious disadvantages (e.g., how to decide the DRX parameter for the V2X signalling, and the specification effort to introduce V2X signalling for broadcast and groupcast), compared to the network-based coordination method.
After clarify this, RAN2 can reply Q2 and Q3.
Proposal 3 [bookmark: _Toc61347030]For Q2, RAN2 further reply that other than DRX parameter negotiation/sharing reason, AS layer can provide the PC5 DRX related information to the V2X layer, and RAN2 is working on the detailed DRX parameter that applies to each cast type. RAN2 would keep SA2 being update on the RAN2 progress.
Proposal 4 [bookmark: _Toc61347031]For Q3, RAN2 reply that RAN2 does not think it is beneficial or feasible for broadcast and groupcast to share the PC5 DRX related information amongst UEs in the vicinity in V2X layer.

Q4
In the fourth question
Q4) What is the relationship between the PC5 DRX and the Uu DRX if both are activated on a UE?
This is included in the WID bullet
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 5 [bookmark: _Toc61347032]For Q4, RAN2 reply that RAN2 is working on this aspects following the WID bullet of “Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE”, RAN2 would keep SA2 updated on related working progress.
Conclusion
We have the following observations:
Observation 1	For out-of-coverage case, additional input from V2X layer is not necessary, because the UE would acquire the pre-configuration via parameter provisioning (e.g., from PCF).
Observation 2	For in-coverage case, additional input from V2X layer is not necessary, because the DRX parameters are to be configured by network, and traffic pattern reporting has been supported since R16 NR-V2X.
Observation 3	SA2 conclude that for unicast, the PC5 DRX may be negotiated between the UEs in AS layer, pending on the feedback from RAN2.
Observation 4	If rely on V2X layer to share the DRX parameter, there are obvious disadvantages (e.g., how to decide the DRX parameter for the V2X signalling, and the specification effort to introduce V2X signalling for broadcast and groupcast), compared to the network-based coordination method.

We have the following proposals:
Proposal 1	For Q1, RAN2 reply AS layer would acquire DRX parameter from pre-configuration, SIB and/or dedicated-RRC, for which no additional input from V2X layer is needed.
Proposal 2	Before answering Q2, RAN2 confirm SA2 conclusion that “For unicast, the PC5 DRX may be negotiated between the UEs in AS layer, pending on the feedback from RAN2”.
Proposal 3	For Q2, RAN2 further reply that other than DRX parameter negotiation/sharing reason, AS layer can provide the PC5 DRX related information to the V2X layer, and RAN2 is working on the detailed DRX parameter that applies to each cast type. RAN2 would keep SA2 being update on the RAN2 progress.
Proposal 4	For Q3, RAN2 reply that RAN2 does not think it is beneficial or feasible for broadcast and groupcast to share the PC5 DRX related information amongst UEs in the vicinity in V2X layer.
Proposal 5	For Q4, RAN2 reply that RAN2 is working on this aspects following the WID bullet of “Specify mechanism aiming to align sidelink DRX wake-up time with Uu DRX wake-up time in an in-coverage UE”, RAN2 would keep SA2 updated on related working progress.
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