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Introduction

During RAN2#116-e meeting, agreements on TX profiles for backward compatibility and SL DRX configuration have been reached as below. However, there are still issues left. In this contribution, we will further discuss these two issues.

1: The onduration timer should be included in the RX UE’s desired SL DRX configuration.

2: The DRX start offset should be included in the RX UE’s desired SL DRX configuration.

3: The DRX cycle should be included in the RX UE’s desired SL DRX configuration.

4: When TX UE doesn’t receive any assistance information from RX UE, TX UE considers that RX UE is ok with any DRX configuration (including no DRX configuration).

9: A Tx profile identifies one or more sidelink feature groups.

13: It is up to Rx UE’s implementation to determine its desired SL DRX configuration.

14: The SL DRX assistance information request from Tx UE to Rx UE is not supported in the current release.

Discussion
Backward compatibility for DCR 
During RAN2# 115-e meeting, it is agreed that TX profile is introduced in Rel-17 for sidelink enhancement and a Rel-17 TX UE shall only assume SL DRX for the RX UEs when the associated TX profile corresponding to support of SL DRX for GC/BC. Since the DCR message is sent via BC manner, a Rel-17 TX UE may assume SL DRX for the RX UEs when the associated TX profile corresponding to support of SL DRX when sending DCR message during unicast PC5 link establishment procedure. However, according to current specification TS 23.304 [1], when the UE intends to establish a single unicast link that can be used for more than one V2X service types which are mapped to distinct default Destination Layer-2 IDs, the UE can select any of the default Destination Layer-2 IDs to use for the initial signalling.  For example, suppose that a TX UE intends to establish a single unicast link that can be used for two V2X service types/two default Destination Layer-2 IDs, V2X service type 1/default Destination Layer-2 ID 1 is associated to a TX profile corresponding to support of SL DRX, V2X service type 2/default Destination Layer-2 ID 2 is associated to a TX profile corresponding to not support of SL DRX. If  the TX UE selects a default Destination Layer-2 ID 1 to use for the initial signalling, the TX UE shall assume SL DRX for the RX UEs, otherwise, if the TX UE selects a default Destination Layer-2 ID 2 to use for the initial signalling, the TX UE shall  assume no SL DRX for the RX UEs. Thus, if the UE intends to establish a single unicast link that can be used for more than one V2X service types which are associated to different TX profiles, it is uncertain that whether TX UE will assume SL DRX for the RX UEs or not. 
Observation 1:  According to current specification TS 23.304 [1], when the UE intends to establish a single unicast link that can be used for more than one V2X service types, the UE can select any of the default Destination Layer-2 IDs to use for the initial signalling.

Observation 2:  If a TX UE intends to establish a single unicast link that can be used for more than one V2X service types which are associated to different TX profiles, it is uncertain that whether TX UE will assume SL DRX for the RX UEs or not when sending DCR message.

Subsequently, if the TX UE selects a default Destination Layer-2 ID 2 which are associated to TX profile corresponding to not support of SL DRX to use for the initial signalling, the TX UE shall assume no SL DRX for the RX UEs. Meanwhile, if there is RX UE that is only interested to V2X service type 1 which are associated to TX profile corresponding to support of SL DRX, it may active SL DRX function. Then it may miss the DCR message from this TX UE.
	5.1.3
Authorization and Provisioning for 5G ProSe Direct Communication

5.1.3.1
Policy/Parameter provisioning for 5G ProSe Direct Communication
The following sets of information for 5G ProSe Direct Communications over PC5 reference point is provisioned to the UE:
...

5)
Policy/parameters when NR PC5 is selected:

-
The mapping of ProSe services (i.e. ProSe identifiers) to radio frequencies with Geographical Area(s).

-
The mapping of ProSe services (i.e. ProSe identifiers) to Destination Layer-2 ID(s) for broadcast.

-
The mapping of ProSe services (i.e. ProSe identifiers) to Destination Layer-2 ID(s) for groupcast.

-
The mapping of ProSe services (i.e. ProSe identifiers) to default Destination Layer-2 ID(s) for initial signalling to establish unicast connection.

NOTE 4:
The same default Destination Layer-2 ID for unicast initial signalling can be mapped to more than one ProSe service. In the case where different ProSe services are mapped to distinct default Destination Layer-2 IDs, when the UE intends to establish a single unicast link that can be used for more than one ProSe service, the UE can select any of the default Destination Layer-2 IDs to use for the initial signalling.


In order to avoid above case, when the UE intends to establish a single unicast link that can be used for more than one V2X service types, the UE cannot select the default Destination Layer-2 IDs to use for the initial signalling randomly. To be specific, it shall select a default Destination Layer-2 IDs that is associated to a TX profile of not supporting SL DRX if any of them does not support SL DRX.
Observation 3:  When the UE intends to establish a single unicast link that can be used for more than one V2X service types, the UE cannot select the default Destination Layer-2 IDs to use for the initial signalling randomly. 

It is suggested to send a LS to SA2 to request them consider the TX profile issue when UE selects the default Destination Layer-2 IDs for the initial signalling.
Moreover, RAN2 is also suggested to consider another solution of differentiating sidelink resource pool for SL DRX-capable UE and SL DRX-incapable UE. In order to ensure that the SL DRX-capable UE will not miss the sidelink message from a  DRX-incapable UE even if the DRX function is active, a straight way is to make all the time domain resourc of sidelink transmission resource pool of SL DRX-incapable UE fall in the range of active time of groupcast/broadcast DRX configuration. Considering both the groupcast/broadcast DRX and sidelink transmission resource pool are configured by Network for in-coverage UE and pre-configured for out of coverage UE,  how to ensure the UE can receive all the sidelink message from a  DRX-incapable UE when the DRX function is active can be up to NW implementation. The only impacts on AS specification is to differentiate sidelink resource pool for SL DRX-capable UE and  SL DRX-incapable UE.  

Observation 4: Differentiating sidelink resource pool for  SL DRX-capable UE and  SL DRX-incapable UE can ensure the SL DRX-capable UE receives the sidelink message from a DRX-incapable UE by NW implementation.
Differentiating sidelink resource pool for SL DRX-capable UE and  SL DRX-incapable UE should be considered.
SL DRX configuration for RRC-CONNECTED UE
SL DRX configuration for exceptional case

It is agreed that TX UE in RRC IDLE/INACTIVE state can decide the SL DRX configuration for the RX UE, and during the email discussion, it is likely that the serving cell of a RRC connected TX UE will decide the SL DRX configuration for the RX UE. However, for a RRC connected TX UE, when it detects RLF or performs handover procedure, it may lose the connection with the network. So who shall decide the  SL DRX configuration for the RX UE when the TX UE lose the connection with the network is not clear.

Observation 5:  Who shall decide the SL DRX configuration for the RX UE when a RRC connected TX UE detects RLF or performs handover procedure is not clear.

As we know, if the TX UE detects RLF, it may need to use exceptional sidelink resource pool to perform sidelink transmission. That means the available sidelink transmission resource of the TX UE may be changed when the timer T310/T311 is running, so the SL DRX configuration of the RX UE may need to be changed, too. In addition, if the RX UE sends UE assistance information to request update SL DRX configuration when the timer T310/T311 of the TX UE is running, whether the TX can reconfigure SL DRX configuration for the RX UE by its own is FFS. In our opinion, it is reasonable for the TX UE to reconfigure SL DRX configuration for the RX UE by its own if the available sidelink transmission resource changed or the RX UE requested when the timer T310/T311 is running.

Observation 6: When the timer T310/T311 of the TX UE is running, the TX UE may need to use exceptional sidelink resource pool to perform sidelink transmission, so the available sidelink transmission resource of the TX UE may be changed. 

Observation 7: During the timer T310/T311 of the TX UE is running,  SL DRX configuration of the RX UE may need to be reconfigured if the available sidelink transmission resource of the TX UE is changed or the RX UE wants to update SL DRX configuration.
The TX UE can reconfigure SL DRX configuration for the RX UE by its own when the timer T310/T311 is running. 
For another case, when the TX UE performs handover procedure, it may also need to use exception sidelink resource pool to perform sidelink transmission. And the RX UE may also send UE assistance information to request update SL DRX configuration when the timer T304 of the TX UE is running, so similar as the case of RLF, whether the TX UE can reconfigure SL DRX configuration for the RX UE by its own is FFS.

According to current specification, during the handover procedure, the HandoverPreparationInformation-IEs is sent from source gNB to target gNB, it includes the sidelinkUEinformation and UEAssistanceInformation. Besides that, the HandoverCommand is sent from target gNB to source gNB, and RRCReconfiguration is included. Which means current specification support that the target cell provides the SL DRX configuration for the RX UE to the TX UE via source cell during the handover procedure. So for this case, at least following two options can be considered:
Option1: The TX UE can reconfigure SL DRX configuration for the RX UE by its own when the timer T304 is running.

Option2: the target cell provides the SL DRX configuration for the RX UE to the TX UE via source cell during the handover procedure.the TX UE delivers the received SL DRX configuration from target gNB to the RX UE after TX UE completes handover to the target cell.

RAN2 is suggested to discuss following two options during handover procedure for TX UE:
Option 1: The TX UE can reconfigure SL DRX configuration for the RX UE by its own when the timer T304 is running.

Option 2: The target cell provides the SL DRX configuration for the RX UE to the TX UE via source cell during the handover procedure. Then the TX UE delivers the received SL DRX configuration from target cell to the RX UE after TX UE completes handover to the target cell.

SL DRX configuration for Mode 2 UE
During the email discussion [2], the majority agree that the serving cell of a mode 1 TX UE will decide the SL DRX configuration for the RX UE. However,  there still are divergence on who shall decide the SL DRX configuration for mode 2 TX UE. 
	Option 1: same as for Mode 1 scheduling, TX UE’s gNB determines SL DRX for RX UE

Option 2: TX UE determines SL DRX for RX UE


The major reasons for support option1 are listed as below:
Reconfiguration of SL DRX may be seldom triggered after PC5-RRC connection/SL RB is established.
TX UE is able to report traffic pattern to the gNB based on which the gNB can provide a suitable DRX configuration fitting to the traffic pattern.
 A unified mechanism to obtain SL DRX regardless whether Mode 1 scheduling or Mode 2 resource allocation is applied, this can actually simplify UE complexity, since UE will just rely on NW signalling/configuration.

 If the resource allocation mode is changed, SL DRX pattern should be reconfigured and some unexpected or asynchronization scenarios may occur in the transition period.
For the first reason, it is not persuasive since the RX UE and TX UE can request to change the SL DRX at any time if necessary, we cannot make such assumption.  For the second reason, it is not enough since even if the gNB can acquire the traffic pattern information but it cannot know the available sidelink resource of the TX UE. For the third reason, we  do not see the necessity of using a unified mechanism, as we analyzed in the section 2.2.1,  if the TX UE happens RLF, it needs to configure SL DRX for the RX UE by its own, so an unified mechanism cannot be pursued. For the last reason, we don’t see what unexpected or asynchronization scenarios may occur since no matter the gNB or the TX UE determines the SL DRX for the RX UE, the SL DRX configuration can become effective only after the TX UE sends the SL DRX and receives the RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink message from  the RX UE. In a word, all the reasons for support option1 are not essential.

Observation 8: All the reasons for supporting option1 (mode 2 TX UE’s gNB determines SL DRX for RX UE) are not essential.
For option 2, the major reason is that the TX UE can acquire the available sidelink resource by its own. if the network cannot acquire the available sidelink resource of the TX UE,  it is difficult for the network to configure proper SL DRX for the RX UE. For example, the TX UE may find no available sidelink resource at the active time of the RX UE if the network configure the SL DRX but has no information of the available sidelink resource of the TX UE.
Observation 9:  A mode 2 TX UE may find no available sidelink resource at the active time of the RX UE if the network configure the SL DRX but has no information of the available sidelink resource of the TX UE.
Considering that the majority support option 1 during the  email discussion [2], we think we can consider a compromise solution. That is whether TX UE or  serving cell of the Tx UE decides the SL DRX configuration of RX UE should be decides by the network for RRC-CONNECTED TX UE.
For a mode 2 RRC-CONNECTED TX UE, whether TX UE or serving cell of the Tx UE decides the SL DRX configuration of RX UE should be decided and indicated by the network.
Content of SL DRX assistance information
It is agreed that RX UE may include its desired SL DRX configuration in the assistance information which is transmitted to TX UE and RX UE may send the SL DRX assistance information to TX UE when the previously transmitted SL DRX assistance information has changed during RAN2#115-e meeting. 

However, it is not clear whether only one desired SL DRX configuration can be included in the assistance information. According to our understanding, if only one desired SL DRX configuration is included in the assistance information, and the TX UE cannot configure this desired SL DRX configuration, which other SL DRX configuration shall be taken as higher priority is not clear. So we think it is better to provide all the acceptable SL DRX configurations to the TX UE, if the desired one cannot be adopted, there are still other suggestions of SL DRX configuration can be considered.

As we know, from the perspective of RX UE, in order to achieve best power saving performance, the active time for each PC5 link shall be alignment as much as possible. Thus, the simplest way is to carry all the SL DRX configuration of the other PC5-S connections in the assistance information.
Observation 10:  If only one desired SL DRX configuration is included in the assistance information, and the TX UE cannot configure this desired SL DRX configuration, which other SL DRX configuration shall be taken as higher priority is not clear. 

All the current SL DRX configuration of the other PC5-S connections can be included in the assistance information.
How to handle the SL DRX rejection
During the email discussion, most company agree that if RX UE reject the SL DRX configuration, it shall continue to use the previous SL DRX configuration. Thus, if default SL DRX is used during PC5-RRC signaling procedure, the UE shall continue to use default SL DRX if it reject the SL DRX configuration. If no SL DRX is used during PC5-RRC signaling procedure, the UE will not use SL DRX until it accepts a SL DRX configuration from TX UE.

According to our understanding, configure SL DRX is benefit for a RX UE since it will improve power saving requirement for the RX UE, however, we do not see any benefit for a TX UE, on the contrary, it may bring some restrictions to sidelink resource selection and increase implementation complexity for a TX UE. Since  how to configure SL DRX is based on TX UE implementation, RAN2 shall design a mechanism to ensure that the TX UE will try its best to configure suitable SL DRX for the RX UE. 

Observation 11: Configuring SL DRX for RX UE may bring restrictions to sidelink resource selection and increase implementation complexity for a TX UE.
Considering that how to configure SL DRX is based on TX UE implementation, RAN2 shall design a mechanism to ensure that the TX UE will try its best to configure suitable SL DRX for the RX UE. 
Thus, if RX UE sends SL DRX assistance information, but the TX UE does not configure acceptable SL DRX for the RX UE and no SL DRX is used before, the RX UE can use desired SL DRX included in the assistance information, or use default SL DRX instead of using no SL DRX. Then, in order to avoid using default SL DRX without considering QoS and traffic pattern, the TX UE will try its best to configure acceptable SL DRX for the RX UE.  
If RX UE sends SL DRX assistance information, but the TX UE does not configure acceptable SL DRX for the RX UE and no SL DRX is used before, the RX UE can use desired SL DRX configuration included in the assistance information, or use default SL DRX instead of using no SL DRX.

Uu/SL alligment
If the RRC CONNECTED UE is configured with sidelink DRX for SL groupcast/broadcast,  in order to align Uu DRX and SL DRX, the serving cell needs to know all the SL DRX configuration for unicast, groucast and broadcast. As we know, the gNB may derive the SL DRX based on destination id and related Qos profile. However, current sidelink UE information only include the destination id and related QoS that the UE is interested in transmitting, for the groupcast/broadcast service that the UE is only interested in receiving, it will not report the related destination id, so there is no way for the serving cell to know its SL DRX configuration. So we think a direct way is to report its SL DRX for GC/BC just like unicast. Moreover, for the GC/BC service that is associated to a TX profile that DRX is not supported. The related DRX configuration will not be reported.
Another way is that the UE only reports destination id and related QoS that it is interested in receiving,this can work too. But it seems not a straight way.
If the RRC CONNECTED UE is configured with sidelink DRX for SL groupcast/broadcast, it shall report the related SL DRX configuration to the serving cell, then the serving cell can decide whether to update Uu DRX. 
Conclusion
In this contribution, we have following observations and proposals:

Backward compatibility for DCR：
Observation 1:  According to current specification TS 23.304 [1], when the UE intends to establish a single unicast link that can be used for more than one V2X service types, the UE can select any of the default Destination Layer-2 IDs to use for the initial signalling.

Observation 2:  If a TX UE intends to establish a single unicast link that can be used for more than one V2X service types which are associated to different TX profiles, it is uncertain that whether TX UE will assume SL DRX for the RX UEs or not when sending DCR message.

Observation 3:  When the UE intends to establish a single unicast link that can be used for more than one V2X service types, the UE cannot select the default Destination Layer-2 IDs to use for the initial signalling randomly. 

Observation 4: Differentiating sidelink resource pool for  SL DRX-capable UE and  SL DRX-incapable UE can ensure the SL DRX-capable UE receives the sidelink message from a DRX-incapable UE by NW implementation.
It is suggested to send a LS to SA2 to request them consider the TX profile issue when UE selects the default Destination Layer-2 IDs for the initial signalling.
Differentiating sidelink resource pool for SL DRX-capable UE and  SL DRX-incapable UE should be considered.
SL DRX configuration for RRC-CONNECTED UE：
Observation 5:  Who shall decide the SL DRX configuration for the RX UE when a RRC connected TX UE detects RLF or performs handover procedure is not clear.

Observation 6: When the timer T310/T311 of the TX UE is running, the TX UE may need to use exceptional sidelink resource pool to perform sidelink transmission, so the available sidelink transmission resource of the TX UE may be changed. 

Observation 7: During the timer T310/T311 of the TX UE is running,  SL DRX configuration of the RX UE may need to be reconfigured if the available sidelink transmission resource of the TX UE is changed or the RX UE wants to update SL DRX configuration.

Observation 8: All the reasons for supporting option1 (mode 2 TX UE’s gNB determines SL DRX for RX UE) are not essential.
Observation 9:  A mode 2 TX UE may find no available sidelink resource at the active time of the RX UE if the network configure the SL DRX but has no information of the available sidelink resource of the TX UE.
The TX UE can reconfigure SL DRX configuration for the RX UE by its own when the timer T310/T311 is running. 
RAN2 is suggested to discuss following two options during handover procedure for TX UE:
Option 1: The TX UE can reconfigure SL DRX configuration for the RX UE by its own when the timer T304 is running.

Option 2: The target cell provides the SL DRX configuration for the RX UE to the TX UE via source cell during the handover procedure. Then the TX UE delivers the received SL DRX configuration from target cell to the RX UE after TX UE completes handover to the target cell.

For a mode 2 RRC-CONNECTED TX UE, whether TX UE or serving cell of the Tx UE decides the SL DRX configuration of RX UE should be decided and indicated by the network.
SL DRX assistance information：
Observation 10:  If only one desired SL DRX configuration is included in the assistance information, and the TX UE cannot configure this desired SL DRX configuration, which other SL DRX configuration shall be taken as higher priority is not clear. 

All the current SL DRX configuration of the other PC5-S connections can be included in the assistance information.
How to handle the SL DRX rejection：
Observation 11: Configuring SL DRX for RX UE may bring restrictions to sidelink resource selection and increase implementation complexity for a TX UE.
Considering that how to configure SL DRX is based on TX UE implementation, RAN2 shall design a mechanism to ensure that the TX UE will try its best to configure suitable SL DRX for the RX UE. 
If RX UE sends SL DRX assistance information, but the TX UE does not configure acceptable SL DRX for the RX UE and no SL DRX is used before, the RX UE can use desired SL DRX configuration included in the assistance information, or use default SL DRX instead of using no SL DRX.

Uu/SL alligment：
If the RRC CONNECTED UE is configured with sidelink DRX for SL groupcast/broadcast, it shall report the related SL DRX configuration to the serving cell, then the serving cell can decide whether to update Uu DRX. 
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