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This is to kick off following email discussion:
 [AT115-e][704][V2X/SL] Others (ZTE)
      Scope: Discuss following FFS/TBD/open issues:
      Q1: What’s RX UE behaviour on the reception of SL DRX MAC CE?
      Q2: Need to define when TX UE sends SL DRX MAC CE?
  Q3: How to handle DCR and other messages before SL DRX configuration is started/applied?
      Q4: When exactly should be the time SL DRX configuration is started/applied?
      Intended outcome: Discussion summary in R2-2108984
                                 Deadline: 8/24 10:00am UTC
For rapporteur to have enough time drafting summary report, we would like to have the following two phases:
· Phase 1: collect companies’ views by 2021-08-20 22:00 UTC
· Phase 2: rapporteur will finalize summary report based on inputs of phase 1 by 2021-08-24 10:00am UTC

Discussion 
2.1 Q1: What’s RX UE behaviour on the reception of SL DRX MAC CE?
According to current 38.321 specification, during NR Uu, if a DRX Command MAC CE is received, the UE will stop drx-onDurationTimer and drx-InactivityTimer for each DRX group. Moreover, if long DRX cycle is configured, it will use the Long DRX cycle for each DRX group. Based on rapporteur’s understanding, the basic principle shall be inherited.
	1>	if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
[bookmark: _Hlk49354090]2>	stop drx-onDurationTimer for each DRX group;
2>	stop drx-InactivityTimer for each DRX group.

1>	if a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
3>	start or restart drx-ShortCycleTimer for each DRX group in the first symbol after the end of DRX Command MAC CE reception;
3>	use the Short DRX cycle for each DRX group.
2>	else:
3>	use the Long DRX cycle for each DRX group.

1>	if a Long DRX Command MAC CE is received:
2>	stop drx-ShortCycleTimer for each DRX group;
2>	use the Long DRX cycle for each DRX group.


According to the paper [1][2]][4][5], most companies proposed that UE stops on-duration timer and inactivity timer for SL unicast on the reception of SL DRX MAC CE. And in paper [3], it proposed the RX UE shall not expect further data transmissions from that UE until the start of the next DRX cycle. 
	Proposal 7: For sidelink unicast, the DRX MAC CE can be used to stop the drx-onDurationTimer and/or the drx-InactivityTimer in order to let the UE fall into asleep.[1]
Proposal 15	For SL unicast, upon receiving SL DRX command MAC CE, UE stop on-duration timer and inactivity timer.[2]
Proposal 6:	Upon reception of SL DRX Command MAC CE from peer UE, the RX UE shall not expect further data transmissions from that UE until the start of the next DRX cycle.[3]
[Proposal 3]: For SL DRX operation in unicast, the UE stops any running SL DRX on-duration timer and SL DRX inactivity timer if SL DRX Command MAC CE is received.[8]
Proposal 5: Same as Uu DRX, for unicast, when a UE receive SL DRX command MAC CE from its peer UE, the UE stops on duration timer and inactivity timer for this link.[9]



Question 1-1: What’s RX UE behaviour on the reception of SL DRX MAC CE?
Option1: UE stops on-duration timer and inactivity timer for SL unicast on the reception of SL DRX MAC CE.
Option2: UE shall not expect further data transmissions from that UE until the start of the next DRX cycle.
Option3: others(Please clarify the solution)
	Company
	Option
	Comment

	Xiaomi
	Option1
	It’s not clear what the spec impact of option2 is.

	
	
	




2.2 Q2: Need to define when TX UE sends SL DRX MAC CE?
It is agreed that SL DRX Command MAC CE is introduced for SL DRX operation in unicast in RAN2#113e meeting. Whether need to define when TX UE sends SL DRX MAC CE is FFS. According to rapporteur’s understanding, if TX UE has no data or predict no data is coming for a long time, it shall send the SL DRX MAC CE to allow RX UE go sleep. During the NR Uu DRX, when to send DRX MAC CE depends on NW implementation. As regard to SL DRX, leaving it as TX UE implementation is the simplest way. However, it is difficult to ensure that TX UE will send this SL DRX Command MAC CE if it has no data or predict no data is coming for a long time, which may cause unnecessary power consume for the RX UE. Therefore, before we discuss the issue of whether need to define when TX UE sends SL DRX MAC CE, rapporteur suggests to discuss whether need to ensure that TX UE will send this SL DRX Command MAC CE if it has no data or predict no data is coming for a long time first. 
Question 2-1: Whether need to ensure that TX UE will send this SL DRX Command MAC CE if it has no data or predict no data is coming for a long time, the exact definition is FFS?
	Company
	Yes/No
	Comment

	Xiaomi
	Comments
	We understand this is UE’s implementation. It’s difficult to define UE behaviour regarding data arrival prediction in AS.

	
	
	



Moreover, according to rapporteur’s understanding, during NR Uu, another behaviour on the reception of SL DRX MAC CE for a UE is to use the Long DRX cycle. This behaviour may be helpful to make the peer UEs keep the DRX configuration active in sync. For example, as show in figure 1, if the SL DRX configuration is updated based on the latest UE assistant information at time T1 when the inactivity timer is running, and the SL DRX cycle and on duration timer is changed for the new SL DRX configuration, then whether and what is the exact time to stop the old duration timer and inactivity timer is not clear. For this case, it is better for the TX UE to send the SL DRX MAC CE to the RX UE to stop the old on duration and inactivity timer and make the new configuration become effective.


Figure 1 an example of SL DRX configuration updated

Question 2-2: Whether need to send the SL DRX MAC CE to stop the old on duration and inactivity timer after TX UE updates the SL DRX configuration?
	Company
	Yes/No
	Comment

	Xiaomi
	Comments
	We understand it’s up to TX UE’s implementation. If onduration timer and DRX cycle are not changed in updated SL DRX configuration, TX UE doesn’t need to stop ‘old’ onduration timer.

	
	
	




Question 2-3: Whether need to define when TX UE sends SL DRX MAC CE?
Option1: yes
Option2: no, it is up to UE implementation. 
	Company
	Option
	Comment

	Xiaomi
	Option 2
	Based on our answers to previous questions, option 2 is preferred.

	
	
	



If the answer of Question 2-3 is yes, besides above two possible conditions, companies are welcome to provide other possible conditions to trigger the TX UE sending SL DRX MAC CE.
Question 2-4: If there are other trigger conditions of TX UE sending SL DRX MAC CE, please list here:
Option1: others (Please clarify the solution)
	Company
	Option
	Comment

	
	
	

	
	
	



2.3 How to handle DCR and other messages before SL DRX configuration is applied?
2.3.1 Unicast
Before we discussing the details, it is worthwhile to illustrate all the messages exchanged between two UEs.


Figure 2: Illustration of Sidelink signaling
As shown in figure 1, since the DCR message is the first message during unicast link establishment, it is by nature transferred in the AS via broadcast, irrespective the destination L2 ID is a unicast ID or broadcast ID. 
Question3-1, for DCR message using broadcast, which DRX configuration should be used?
Option1. Do not apply DRX configuration.
Option2. Configure a dedicate broadcast DRX configuration for DCR message, e.g. Set a broadcast DRX configuration without QoS profile.
Option3. Sharing the DRX with other broadcast services.
Option4. others
	Company
	Option
	Comment

	Xiaomi
	Option 3
	Option 1 would require all UEs to keep in active in order to receive potential DCR messages. It’s much power waste.
Option 2 would introduce new DRX configuration for DCR, which is not supported by R16 UEs. There would be coexistence issue between R16 and R17 UEs.
Option 3 has the benefit of unified solution for all broadcast transmission. TX profile could also be reused to resolve the coexistence issue between R16 and R17 UEs, from DCR transmission and reception. 

	
	
	



For the other PC5-S messages (SMC, DCA, etc.) that are transmitted between the two UEs , different from DCR message, they are transferred when a RX UE has already received the DCR message from TX UE, and the destination L2 ID encapsulated in the message is unicast ID. However, PC5 RRC connection has not bee established, dedicated unicast DRX configuration can not been used. Therefore, how to design the DRX for such PC5-S signaling transfer can be further investigated by RAN2, and from rapporteur’s perspective, a unified solution can be applied for these message.
Question3-2, for PC5-S messages (SMC, DCA, etc.) that are transmitted between the two UEs during unicast connection establishment, which DRX configuration should be used?
Option1. Do not use DRX configuration.
Option2. Configure a dedicate broadcast DRX configuration for these messages, e.g. Set a broadcast DRX configuration without QoS profile.
Option3. Sharing the DRX with other broadcast services.
Option4. Others
	Company
	Option
	Comment

	Xiaomi
	Option 1
	These messages should follow unicast DRX configuration. Since the SL DRX configuration is not decided yet, no DRX is applied.

	
	
	



After unicast link is established, PC5 RRC is connected from AS layer perspective. However, considering it was agreed that unicast SL DRX configuration is configured from TX UE to RX UE, we also need to differentiate the message into tow categories, one is the messages exchanged before unicast SL DRX is configured via PC5 RRC message and the another one is the messages exchanged after unicast SL DRX is configured. For unicast SL DRX is configured, we think it is straightforward that all message and service data should follow configured unicast SL DRX.
Question3-3, for messages(i.e. PC5-S, PC5-RRC, etc) exchanged before DRX is activated, which DRX configuration should be used?
Option1. Do not use DRX configuration.
Option2. Configure a dedicate broadcast DRX configuration for messages, e.g. Set a broadcast DRX configuration without QoS profile.
Option3. Sharing the DRX with other broadcast services.
Option4. Others
	Company
	Option
	Comment

	Xiaomi
	Option 1
	These messages should follow unicast DRX configuration. Since the SL DRX configuration is not decided yet, no DRX is applied.

	
	
	



Question3-4, if option2 is selected in Question3-1, 3-2, 3-3, do you agree the dedicated broadcast DRX configuration in Question3-1, 3-2, 3-3 can be a same dedicated DRX Configuration.
	Company
	Yes/No
	Comment

	
	
	

	
	
	



In RAN2 114-e, it was agreed that DRX cycle is configured per QoS profile. However,it was well known that different from the service data, those NAS signaling does not have corresponding QoS profile. Based on this agreements, if messages share the DRX configuration with other broadcast services, there is another issue that which DRX configuration with a specific QoS profile should be used for NAS signaling.
Question3-5, if company choose option3 in Question3-1,3-2,3-3, then how to the handle the issue that messages do not have corresponding QoS profile?
Option1. Set a dedicated QoS profile for these messages, it is FFS how to set the value in QoS profile.
Option2. Choose one of broadcast DRX configuration with QoS profile for theses messages. It is FFS how to choose one BC DRX configuration.
Option3. Others
	Company
	Option
	Comment

	Xiaomi
	option1 or 2
	Both options can work. But we understand this should be done in higher layers.

	
	
	



Considering which signaling is used to configure the DRX configuration for BC has not been determined,  rapporteur think we can confirm that which signaling(i.e. (pre-configuration), SIB, dedicated RRC signaling) is used to configure the DRX configuration for messages before SL unicast DRX configuration is applied follows the BC manner.
Question3-6, if DRX needs to be configured for PC-5 messages exchanged before unicast DRX is configured, do you agree which signaling(i.e. (pre-configuration), SIB, dedicated RRC signaling) is used to configure the DRX configuration for these messages follows the Broadcast design?
	Company
	Yes/No
	Comment

	
	
	

	
	
	



2.3.2 groupcast
As raised in R2-2108222[11], according to the procedure for groupcast mode of V2X communication over PC5 [12], before running the groupcast service(s), the V2X application layer carries out V2X group management, and provides group identifier information (i.e., an application-layer V2X group identifier) as well as V2X application requirements for the groupcast communication.


Figure 6.3.2-1: Procedure for groupcast mode of V2X communication over PC5 reference point
As discussed in TS 38.287 [12], although V2X group formation is initiated by the V2X application layer, which is out of scope of 3GPP specification, the V2X group management is carried out in VAE and SEAL layers, which is within the scope of 3GPP specification. 
Question3-7, do you agree RAN2 needs to discuss the DRX configuration for V2X group management signaling?
	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	

	
	
	



Question3-8, if yes is selected in Question3-7, which solutions you prefer to use?
Option1. Do not use DRX configuration.
Option2. Configure a dedicate DRX configuration for DCR message, e.g. Set a DRX configuration without QoS profile. 
Option3. Sharing the DRX with other broadcast services.
Option4. Sharing the DRX with other groupcast services.
Option5. Others
	Company
	Option
	Comment

	Xiaomi
	Option 3
	Same as Q3-1

	
	
	



Question3-9, If option3 or option4 is selected in Question3-8, 
Option1. Set a dedicated QoS profile for the corresponding messages, it is FFS how to set the value in QoS profile.
Option2. Choose one of broadcast or groupcast DRX configuration with QoS profile for theses messages. It is FFS how to choose one one DRX configuration.
Option3. others
	Company
	Option
	Comment

	Xiaomi
	Option 1 or 2
	Both options can work. But we understand this should be done in higher layers.

	
	
	



Question3-10, if DRX needs to be configured for groupcast management signaling DRX is configured, do you agree which signaling(i.e. (pre-configuration), SIB, dedicated RRC signaling) is used to configure the DRX configuration follows the broadcast or groupcast design?
	Company
	Yes/No
	Comment

	Xiaomi
	Yes
	

	
	
	



2.4 When exactly should be the time SL DRX configuration is applied?
In clause 2.3, we discuss how to handle the messages before SL DRX configuration is applied, however, it is still not clear When exactly should be the time SL DRX configuration is applied ,i.e. how UE judges the SL DRX configuration is applied, so that UE can identify which message is transmitted before SL unicast DRX configuration is applied.
According to current MAC Spec as shown in following, UE considers the DRX configuration is applied if the received RRC message includes following parameters.
	RRC controls DRX operation by configuring the following parameters:
-	drx-onDurationTimer: the duration at the beginning of a DRX cycle;
-	drx-SlotOffset: the delay before starting the drx-onDurationTimer;
......
When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while


In this section, we will discuss when UE considers the SL DRX configuration for UC/GC/BC is applied.
2.4.1 Unicast
Considering that DRX configuration for Messages(i.e. DCR, DCA, SM command, SM complete, and some PC5-S, PC-5 RRC signaling) before SL unicast DRX configuration is applied has not been determined, therefore, rapporteur think we can discuss this question in next meeting,i.e. it is FFS when UE considers the DRX configuration for these messages is applied.
Proposal : For DRX configuration for Messages(i.e. DCR, DCA, SM command, SM complete, and other PC5-S, PC-5 RRC signaling) before SL unicast DRX configuration is applied has not been determined, it is FFS when UE considers the DRX configuration for these messages is applied.

It was agreed that unicast DRX is configured from TX UE to RX UE, and RX UE can provide the assistance information to TX UE. Therefore, rapporteur thinks some conditions used for RX UE to determine whether unicast DRX configuration is applied should be regarded as the restriction of sending DRX configuration to RX UE. For example, without the SL DRX capability information of RX UE, it is meaningless to configure the DRX to RX UE. In this case, it is not efficient that after receiving the DRX configuration, RX UE without SL DRX capability information considers this DRX is not applied. In other words, in this case, TX UE shall not send the DRX configuration to RX UE.
Question4-1a, if serving gNB of TX UE determines the DRX configuration, when TX UE should send the unicast DRX configuration to RX UE:
Option1. It’s up to TX UE implementation.
Option2. others
	Company
	Yes/No
	Comment

	Xiaomi
	Option 2
	The question is not clear. What does ‘serving gNB of TX UE determines the DRX configuration’ mean? If the serving gNB determines DRX configuration means RRCReconfiguration message is received by TX UE, TX UE shall follow gNB’s control and sent unicast DRX configuration to RX UE accordingly. Even if the SL DRX is not appropriate, RX UE could reject. We don’t prefer TX UE to do filter or double check on gNB’s configuration.

	
	
	



Question4-1b, if TX UE determines the DRX configuration, when TX UE should send the unicast DRX configuration to RX UE?
Option1. After receiving the DRX capability information from RX UE that indicates RX UE is capable of SL DRX.
Option2. After receiving the (updated) SL DRX assistance information from RX UE.
Option3. After receiving the reject message of SL DRX configuration from RX UE, if reject message is agreed in RAN2.
Option4. It’s up to TX UE implementation.
Option5. Others
Note: Any combination of above options is feasible. Company can also select one or more combinations.

	Company
	Option
	Comment

	Example
	Option1,or 
Option2 and 3, or
Option3 and 4
	........

	Xiaomi
	Option 4
	We understand option 1-3 are all possible. We can leave it to TX UE’s implementation.



Question4-1c, when RX UE considers the SL unicast DRX configuration is applied:
Option1. Upon receiving the PC5 RRC message including SL DRX configuration.
Option2. Upon receiving the PC5 RRC message including SL DRX configuration,after sending SL DRX confirmation message to TX UE.
Option3. It’s up to RX UE implementation.
Option4. Others
Note:Any combination of above options is feasible. Company can also select one or more combinations.
	Company
	Option
	Comment

	Xiaomi
	Option 2
	TX and RX UE should be synchronized on when the DRX configuration is applied. Otherwise, there may be data loss or power waste.
In option 1, RX UE reject the SL DRX configuration.
In option 3, TX and RX UE are not synchronized.

	
	
	



2.4.2 Groupcast
Question4-2, when UE considers the DRX configuration for SL GC communication is applied when: 
Option1. SL DRX configuration for GC is obtained.
Option2. UE is interested in receiving the GC service data from other UEs.
Option3. UE has power saving requirement.
Option4. UE is capable of sidelink GC DRX.
Option5. TX profile indicates that SL GC DRX is enabled.
Option6. It’s up to RX UE implementation.
Option7. [bookmark: _GoBack]Others.
Note: Any combination of above options is feasible. Company can also select one or more combinations.

	Company
	Option
	Comment

	Xiaomi
	Option 6
	Generally, we understand UE should take option 1-5 into account to decide GC DRX configuration. However, considering these options are internal UE implementation, we prefer to just specify how UE decide the GC DRX configuration, e.g. based on interest, PQI, DRX configuration, TX profile, and leave the process timing to UE implementation.

	
	
	



2.4.3 Broadcast
Question4-3, when UE considers the DRX configuration for SL GC BC communication is applied when: 
Option1. SL DRX configuration for BC is obtained.
Option2. UE is interested in receiving the BC service data from other UEs.
Option3. UE has power saving requirement.
Option4. UE is capable of sidelink BC DRX.
Option5. TX profile indicates that SL BC DRX is enabled.
Option6. It’s up to RX UE implementation.
Option7. Others.
Note: Any combination of above option is feasible. Company can also select one or more combinations.
	Company
	Option
	Comment

	Xiaomi
	Option 6
	Same as Q4-2

	
	
	


2.5 Others:
Question5-1, if company think there are any other issues need to be discuss, please list the questions here: 
	Company
	Issues
	Comment

	
	
	

	
	
	



Conclusion 
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