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Introduction

For unicast and TX UE in RRC CONNECTED, It is agreed that the serving gNB of mode 1 RA TX UE determines the SL DRX configurations for RX UE, and Mode 2 RA TX UE determines SL DRX for RX UE. 
For goupcast and broadcast, it is agreed that in-coverage TX and RX UEs obtain their SL DRX configuration from the serving gNB and out of coverage TX and RX UEs obtain their SL DRX configuration from pre-configuration.
However, there may be some remaining issues for some special cases. In this contribution, we will further discuss the possible problems for SL DRX and give some candidate solutions.
Discussion
SL DRX configuration when RA mode change

As we know, the mode change is a very normal case. For example, the RA mode of TX UE is reconfigured by the gNB;  the TX UE is changed from RRC IDEL/INACTIVE state to RRC CONNECTED state; the TX UE handovers to a new cell or perform reestablishment successfully. We shall not ignore the case of RA mode change for the TX UE.
According to previous agreements, if the TX UE is configured with mode 2, it determines SL DRX for RX UE and will not inform to the serving gNB. Then, when the TX UE is changed from mode 2 to mode 1, the serving cell will schedule sidelink resource for the TX UE. However, before the serving gNB of TX UE determines the SL DRX configurations for RX UE and the SL DRX configuration is accepted by the RX UE, the gNB does not know the SL DRX configuration of the RX UE at that time,  the gNB cannot ensure the allocated sidelink resource is in the active time of the RX UE.
Observation 1: When the RA mode of TX UE is changed from mode 2 to mode 1, the gNB does not know the SL DRX configuration of the RX UE before the new SL DRX configuration determined by the gNB is used for the RX UE, the gNB cannot ensure the allocated sidelink resource is in the active time of the RX UE during this time.

According to current specification, the TX UE reports the sidelink DRX assistance information upon receiving it from the associated peer UE. In other word, the TX UE may not report any sidelink DRX assistance information of the associated peer UE to the gNB since the peer UE may not send any updated sidelink DRX assistance information after the TX UE is changed from mode 2 to mode 1.

Observation 2: The TX UE may not report any sidelink DRX assistance information of the associated peer UE to the gNB after it is changed from mode 2 to mode 1 since the TX UE only reports the sidelink DRX assistance information upon receiving it from the associated peer UE according to current specification.
To solve above issues, one simple solution is to add a new condition for reporting sidelink DRX assistance information of the associated peer UE to the gNB, that is the TX UE report the stored assistance information to the gNB once the TX UE is changed from mode 2 to mode 1.
The TX UE should report the assistance information of RX UE (if stored any) to the serving gNB upon changing RA mode from mode 2 to mode 1.
GC DRX configuration when gNB does not support SL DRX

As we know, there are several types of UEs performing sidelink GC/BC as below:

Type 1: The UE is in coverage, GC/BC SL DRX is provided via SIB12 by the gNB which supports SL DRX.

Type 2: The UE is in coverage, GC/BC SL DRX is not provided via SIB12 by the gNB which does not support SL DRX.

Type 3: The UE is out of  coverage, GC/BC SL DRX is not provided via pre-configuration.
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Figure 1  UE types in different scenarios
According to previous agreements, for groupcast/broadcast, SL DRX is configured commonly among multiple UEs based on QoS profile and DestinationL2 ID and whether SL DRX can be used depends on Tx profile for each Destination id.

If a TX UE is a Type 2 UE and RX UE is a Type 1 or Type 3 UE, then for a Destination id associated with DRX-based Tx profile, the RX UE will enable SL DRX to perform sidelink reception but the TX UE will not consider SL DRX configuration since the serving cell of the TX UE dose not support SL DRX and allocated  transmission resource may not fall into GC/BC SL DRX active time of the RX UE. In this case, RX UE may miss the sidelink transmission from TX UE under SL DRX incapable cell.
Observation 3: According to current specification, if RX UE enables SL DRX for GC/BC, it may miss GC/BC transmission from TX UE under SL DRX incapable cell for a Destination id associated with DRX-based Tx profile.

To solve this issue, we can consider following two solutions:

Option1: For Type 2 TX UE, it shall follow the SL DRX in pre-configuration. And whether enable SL DRX only depends on the TX profile of the associated Destination id.
In this case, if TX UE is configured with mode 1, the gNB still may schedule sidelink transmission resource that fall out of GC/BC SL DRX active time of the RX UE. Then to avoid RX UE missing the sidelink transmission from TX UE, the TX UE shall exclude the Destination that is not in the SL Active time for the SL transmission occasion if SL DRX is applied for the destination when selecting a Destination during LCP procedure.

Option2: Type 2 TX UE will not enable SL DRX, it needs to tell neighbouring UEs that the SL DRX can not be enabled since the TX UE cannot enable SL DRX when performing sidelink transmission for all GC/BC.
In this case, a new indication signal is needed and when RX UE receives this indication, it cannot enable SL DRX when performing sidelink reception for all GC/BC.
Compared with option 2, option1 seems simpler and has less impacts on the specification. 

Moreover, to keep TX behaviors and RX behaviors be aligned, a Type 2 RX UE should also follow the SL DRX in pre-configuration when performing sidelink reception and whether enable SL DRX only depends on the TX profile of the associated Destination id.
If a in coverage UE is under a SL DRX incapable cell, it should follow SL DRX configuration in pre-configuration for GC/BC transmission and reception, then whether enable SL DRX only depends on the TX profile of the associated Destination id.
Conclusion
In this contribution, we have following observations and proposals:

Observation 1: When the RA mode of TX UE is changed from mode 2 to mode 1, the gNB does not know the SL DRX configuration of the RX UE before the new SL DRX configuration determined by the gNB is used for the RX UE,   gNB cannot ensure the allocated sidelink resource is in the active time of the RX UE during this time.

Observation 2: The TX UE may not report any sidelink DRX assistance information of the associated peer UE to the gNB after it is changed from mode 2 to mode 1 since the TX UE only reports the sidelink DRX assistance information upon receiving it from the associated peer UE according to current specification.
The TX UE should report the assistance information of RX UE (if stored any) to the serving gNB upon changing RA mode from mode 2 to mode 1.
Observation 3: According to current specification, if RX UE enables SL DRX for GC/BC, it may miss GC/BC transmission from TX UE under SL DRX incapable cell for a Destination id associated with DRX-based Tx profile.

If a in coverage UE is under a SL DRX incapable cell, it should follow SL DRX configuration in pre-configuration for GC/BC transmission and reception, then whether enable SL DRX only depends on the TX profile of the associated Destination id.
TP of TS38.331 for issue in 2.1
5.8.3.2
Initiation

A UE capable of NR sidelink communication or NR sidelink discovery or NR sidelink U2N relay operation that is in RRC_CONNECTED may initiate the procedure to indicate it is (interested in) receiving or transmitting NR sidelink communication or NR sidelink discovery or NR sidelink U2N relay operation in several cases including upon successful connection establishment or resuming, upon change of interest, upon changing QoS profiles, upon receiving UECapabilityInformationSidelink from the associated peer UE, upon RLC mode information updated from the associated peer UE or upon change to a PCell providing SIB12 including sl-ConfigCommonNR. A UE capable of NR sidelink communication may initiate the procedure to request assignment of dedicated sidelink DRB configuration and transmission resources for NR sidelink communication transmission. A UE capable of NR sidelink communication may initiate the procedure to report to the network that a sidelink radio link failure or sidelink RRC reconfiguration failure has been declared. A UE capable of NR sidelink discovery may initiate the procedure to request assignment of dedicated resources for sidelink discovery transmission or sidelink discovery reception. A UE capable of U2N relay operation may initiate the procedure to report/update parameters for acting as U2N Relay UE or U2N Remote UE (including L2 Remote UE's source L2 ID).

A UE capable of NR sidelink operation that is in RRC_CONNECTED may initiate the procedure to report the sidelink DRX configuration received from the associated peer UE for NR sidelink unicast reception, upon accepting the sidelink DRX configuration from the associated peer UE. A UE capable of NR sidelink communication that is in RRC_CONNECTED and is performing sidelink unicast transmission with resource allocation mode 1 may initiate the procedure to report the sidelink DRX assistance information or the sidelink DRX configuration reject information received from the associated peer UE, upon receiving either of them from the associated peer UE. A UE capable of NR sidelink communication that is performing sidelink groupcast transmission may initiate the procedure to report the sidelink DRX on/off indication for the associated Destination Layer-2 ID.

An UE capable of NR sidelink operation that is in RRC_CONNECTED may initiate the procedure to report the Destination Layer-2 ID and QoS profile associated with its interested services that sidelink DRX is applied, for NR sidelink groupcast or broadcast reception. 
Upon initiating this procedure, the UE shall:

1>
if SIB12 including sl-ConfigCommonNR is provided by the PCell:

2>
ensure having a valid version of SIB12 for the PCell;

2>
if configured by upper layers to receive NR sidelink communication on the frequency included in sl-FreqInfoList in SIB12 of the PCell:

3>
if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-ConfigCommonNR; or

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-RxInterestedFreqList; or if the frequency configured by upper layers to receive NR sidelink communication on has changed since the last transmission of the SidelinkUEInformationNR message:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink communication reception frequency of interest in accordance with 5.8.3.3;

3>
if the UE is performing NR sidelink groupcast transmission and if sl-DRX-ConfigCommonGC-BC is included in SIB12-IEs:

4>
initiate transmission of the SidelinkUEInformationNR message to report the Destination Layer-2 ID and sidelink DRX on/off indication for the corresponding destination in accordance with 5.8.3.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformationNR message included sl-RxInterestedFreqList:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate it is no longer interested in NR sidelink communication reception in accordance with 5.8.3.3;

2>
if configured by upper layers to transmit non-relay NR sidelink communication on the frequency included in sl-FreqInfoList in SIB12 of the PCell:

3>
if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-ConfigCommonNR; or

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqList; or if the information carried by the sl-TxResourceReqList has changed since the last transmission of the SidelinkUEInformationNR message:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink communication transmission resources required by the UE in accordance with 5.8.3.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformationNR message included sl-TxResourceReqList:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate it no longer requires NR sidelink communication transmission resources in accordance with 5.8.3.3.

2>
if configured by upper layer to receive NR sidelink non-relay discovery messages on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-NonRelayDiscovery:

3>
if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-ConfigCommonNR or connected to a PCell providing SIB12 but not including sl-NonRelayDiscovery; or

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-RxInterestedFreqListDisc; or if the frequency configured by upper layers to receive NR sidelink discovery messages on has changed since the last transmission of the SidelinkUEInformationNR message:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink discovery reception frequency of interest in accordance with 5.8.3.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformationNR message included sl-RxInterestedFreqListDisc:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate it is no longer interested in NR sidelink discovery messages reception in accordance with 5.8.3.3;

2>
if configured by upper layer to receive NR sidelink L2 U2N relay discovery messages on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L2U2N-Relay; or if configured by upper layer to receive NR sidelink L3 U2N relay discovery messages on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L3U2N-RelayDiscovery:

3>
if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-ConfigCommonNR or connected to a PCell providing SIB12 but not including sl-L2U2N-Relay in case of L2 U2N relay operation or connected to a PCell providing SIB12 but not including sl-L3U2N-RelayDiscovery in case of L3 U2N relay operation; or

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-RxInterestedFreqListDisc; or if the frequency configured by upper layers to receive NR sidelink discovery messages on has changed since the last transmission of the SidelinkUEInformationNR message:

4>
if the UE is capable of U2N Relay UE, and if SIB12 includes sl-RelayUE-ConfigCommon, and if the U2N Relay UE threshold conditions as specified in 5.8.14.2 are met; or

4>
if the UE is selecting a U2N Relay UE / has a selected U2N Relay UE, and if SIB12 includes sl-RemoteUE-ConfigCommon, and if the U2N Remote UE threshold conditions as specified in 5.8.15.2 are met:

5>
initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink discovery reception frequency of interest in accordance with 5.8.3.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformationNR message included sl-RxInterestedFreqListDisc:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate it is no longer interested in NR sidelink discovery messages reception in accordance with 5.8.3.3;

2>
if configured by upper layer to transmit NR sidelink non-relay discovery messages on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-NonRelayDiscovery:

3>
if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-ConfigCommonNR or connected to a PCell providing SIB12 but not including sl-NonRelayDiscovery; or

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqListDisc; or if the information carried by the sl-TxResourceReqListDisc has changed since the last transmission of the SidelinkUEInformationNR message:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink non-relay discovery messages resources required by the UE in accordance with 5.8.3.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformationNR message included sl-TxResourceReqListDisc:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate it no longer requires NR sidelink non-relay discovery messages resources in accordance with 5.8.3.3;

2>
if configured by upper layer to transmit NR sidelink L2 U2N relay discovery messages on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L2U2N-Relay; or if configured by upper layer to transmit NR sidelink L3 U2N relay discovery messages on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L3U2N-RelayDiscovery:

3>
if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-ConfigCommonNR or connected to a PCell providing SIB12 but not including sl-L2U2N-Relay in case L2 U2N relay operation or connected to a PCell providing SIB12 but not including sl-L3U2N-RelayDiscovery in case of L3 U2N relay operation; or

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqListDisc; or if the information carried by the sl-TxResourceReqListDisc has changed since the last transmission of the SidelinkUEInformationNR message:

4>
if the UE is capable of U2N Relay UE, and if SIB12 includes sl-RelayUE-ConfigCommon, and if the U2N Relay UE threshold conditions as specified in 5.8.14.2 are met; or

4>
if the UE is selecting a U2N Relay UE / has a selected U2N Relay UE, and if SIB12 includes sl-RemoteUE-ConfigCommon, and if the U2N Remote UE threshold conditions as specified in 5.8.15.2 are met:

5>
initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink relay discovery messages resources required by the UE in accordance with 5.8.3.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformationNR message included sl-TxResourceReqListDisc:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate it no longer requires NR sidelink relay discovery messages resources in accordance with 5.8.3.3;

2>
if configured by upper layer to transmit NR sidelink L2 U2N relay communication on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L2U2N-Relay or if configured by upper layer to transmit NR sidelink L3 U2N relay communication on the frequency included in sl-FreqInfoList in SIB12 of the PCell including sl-L3U2N-RelayDiscovery:

3>
if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or

3>
if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-ConfigCommonNR or connected to a PCell providing SIB12 but not including sl-L2U2N-Relay in case L2 U2N relay operation or connected to a PCell providing SIB12 but not including sl-L3U2N-RelayDiscovery in case of L3 U2N relay operation; or

3>
if the last transmission of the SidelinkUEInformationNR message did not include sl-TxResourceReqL2U2N-Relay; or if the information carried by the sl-TxResourceReqL2U2N-Relay has changed since the last transmission of the SidelinkUEInformationNR message:

4>
if the UE is capable of U2N Relay UE, and if SIB12 includes sl-RelayUE-ConfigCommon, and if the U2N Relay UE threshold conditions as specified in 5.8.14.2 are met; or

4>
if the UE is selecting a U2N Relay UE / has a selected U2N Relay UE, and if SIB12 includes sl-RemoteUE-ConfigCommon, and if the U2N Remote UE threshold conditions as specified in 5.8.15.2 are met:

5>
initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink relay discovery messages resources required by the UE in accordance with 5.8.3.3;

2>
else:

3>
if the last transmission of the SidelinkUEInformationNR message included sl-TxResourceReqListDisc:

4>
initiate transmission of the SidelinkUEInformationNR message to indicate it no longer requires NR sidelink relay discovery messages resources in accordance with 5.8.3.3;

2>
if configured by upper layers to perform NR sidelink reception on the frequency included in sl-FreqInfoList in SIB12 of the PCell:
3>
if the UE received a sidelink DRX configuration for NR sidelink unicast communication from the associated peer UE and the UE accepted the sidelink DRX configuration:

4>
initiate transmission of the SidelinkUEInformationNR message to report the sidelink DRX configuration in accordance with 5.8.3.3;

3>
if the UE is an RX UE for NR sidelink groupcast or broadcast communication and is interested in a service that sidelink DRX is applied:

4>
initiate transmission of the SidelinkUEInformationNR message to report the Destination Layer-2 ID and QoS profile associated with the service in accordance with 5.8.3.3;

2>
if configured by upper layers to perform NR sidelink transmission on the frequency included in sl-FreqInfoList in SIB12 of the PCell:

3>
if the UE received a sidelink DRX assistance information for NR sidelink unicast communication from the associated peer UE:

4>
initiate transmission of the SidelinkUEInformationNR message to report the sidelink DRX assistance information in accordance with 5.8.3.3;

    3>
if the UE is  reconfigured to change the resource allocation mode from mode 2 to mode 1:

4>
initiate transmission of the SidelinkUEInformationNR message to report the stored sidelink DRX assistance information in accordance with 5.8.3.3;
5.8.3.3
Actions related to transmission of SidelinkUEInformationNR message

The UE shall set the contents of the SidelinkUEInformationNR message as follows:

1>
if the UE initiates the procedure to indicate it is (no more) interested to receive NR sidelink communication or to request (configuration/ release) of NR sidelink communication transmission resources or to report to the network that a sidelink radio link failure or sidelink RRC reconfiguration failure has been declared or to report to the network the sidelink DRX configuration for NR sidelink unicast reception or to report to the network the sidelink DRX assistance information or the sidelink DRX configuration reject information for NR sidelink unicast transmission or to report to the network the Destination Layer-2 ID and QoS profile associated with its interested services that sidelink DRX is applied for NR sidelink groupcast or broadcast reception or to indicate it is (no more) interested to receive NR sidelink discovery messages or to request (configuration/ release) of NR sidelink discovery messages transmission resources or to request (configuration/ release) of NR sidelink U2N relay communication transmission resources (i.e. UE includes all concerned information, irrespective of what triggered the procedure):

2>
if SIB12 including sl-ConfigCommonNR is provided by the PCell:

3>
if configured by upper layers to receive NR sidelink communication:

4>
include sl-RxInterestedFreqList and set it to the frequency for NR sidelink communication reception;

3>
if configured by upper layers to transmit non-relay NR sidelink communication:

4>
include sl-TxResourceReqList and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink communication resource:

5>
set sl-DestinationIdentity to the destination identity configured by upper layer for NR sidelink communication transmission;

5>
set sl-CastType to the cast type of the associated destination identity configured by the upper layer for the NR sidelink communication transmission;

5>
set sl-RLC-ModeIndication to include the RLC mode(s) and optionally QoS profile(s) of the sidelink QoS flow(s) of the associated RLC mode(s), if the associated bi-directional sidelink DRB has been established due to the configuration by RRCReconfigurationSidelink;

5>
set sl-QoS-InfoList to include QoS profile(s) of the sidelink QoS flow(s) of the associated destination configured by the upper layer for the NR sidelink communication transmission;

5>
set sl-InterestedFreqList to indicate the frequency of the associated destination for NR sidelink communication transmission;

5>
set sl-TypeTxSyncList to the current synchronization reference type used on the associated sl-InterestedFreqList for NR sidelink communication transmission.

5>
set sl-CapabilityInformationSidelink to include UECapabilityInformationSidelink message, if any, received from the associated peer UE.

4>
if a sidelink radio link failure or a sidelink RRC reconfiguration failure has been declared, according to clauses 5.8.9.3 and 5.8.9.1.8, respectively;

5>
include sl-FailureList and set its fields as follows for each destination for which it reports the NR sidelink communication failure:

6>
set sl-DestinationIdentity to the destination identity configured by upper layer for NR sidelink communication transmission;

6>
if the sidelink RLF is detected as specified in clause 5.8.9.3:

7>
set sl-Failure as rlf for the associated destination for the NR sidelink communication transmission;

6>
else if RRCReconfigurationFailureSidelink is received:

7>
set sl-Failure as configFailure for the associated destination for the NR sidelink communication transmission;

3>
if SIB12 including sl-NonRelayDiscovery and if configured by upper layers to receive NR sidelink non-relay discovery messages, or if SIB12 including sl-L2U2N-Relay and if configured by upper layers to receive NR sidelink L2 U2N relay discovery messages, or if SIB12 including sl-L3U2N-RelayDiscovery and if configured by upper layers to receive NR sidelink L3 U2N relay discovery messages:

4>
include sl-RxInterestedFreqListDisc and set it to the frequency for NR sidelink discovery messages reception;

4>
if the UE is capable of L2 U2N remote UE:

5>
include sl-SourceIdentityRemoteUE and set it to the source identity configured by upper layer for NR sidelink L2 U2N relay communication transmission;
3>
if SIB12 including sl-NonRelayDiscovery and if configured by upper layers to transmit NR sidelink non-relay discovery messages, or if SIB12 including sl-L2U2N-Relay and if configured by upper layers to transmit NR sidelink L2 U2N relay discovery messages, or if SIB12 including sl-L3U2N-RelayDiscovery and if configured by upper layers to transmit NR sidelink L3 U2N relay discovery messages:

4>
include sl-TxResourceReqListDisc and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink discovery messages resource:

5>
set sl-DestinationIdentityDisc to the destination identity configured by upper layer for NR sidelink discoverymessages transmission;

5>
if the UE is acting as L2 U2N Relay UE:

6>
set sl-SourceIdentityRelayUE to the source identity configured by upper layer for NR sidelink L2 U2N relay discovery messages transmission;

5>
set sl-CastTypeDisc to the cast type of the associated destination identity configured by the upper layer for the NR sidelink discovery messages transmission;

5>
set sl-TxInterestedFreqListDisc to indicate the frequency of the associated destination for NR sidelink discovery messages transmission;

5>
set sl-TypeTxSyncListDisc to the current synchronization reference type used on the associated sl-InterestedFreqList for NR sidelink discovery messages transmission;

5>
set sl-DiscoveryType to the current discovery type of the associated destination identity configured by the upper layer for NR sidelink discovery messages transmission;

3>
if SIB12 including sl-L2U2N-Relay and if configured by upper layers to transmit NR sidelink L2 U2N relay communication and the UE is acting as L2 U2N Relay UE:

4>
include sl-TxResourceReqL2U2N-Relay in sl-TxResourceReqListCommRelay and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink L2 U2N relay communication resource:

5>
set sl-DestinationIdentityL2U2N to the destination identity configured by upper layer for NR sidelink L2 U2N relay communication transmission;

5>
set sl-TxInterestedFreqListL2U2N to indicate the frequency of the associated destination for NR sidelink L2 U2N relay communication transmission;

5>
set sl-TypeTxSyncListL2U2N to the current synchronization reference type used on the associated sl-InterestedFreqListL2U2N for NR sidelink L2 U2N relay communication transmission;

5>
set sl-LocalID-Request to request local ID for L2 U2N Remote UE;

5>
set sl-PagingIdentityRemoteUE to the paging UE ID received from peer L2 U2N Remote UE;

5>
set sl-CapabilityInformationSidelink to include UECapabilityInformationSidelink message, if any, received from peer UE.

4>
include ue-Type and set it to relayUE;

3>
if SIB12 including sl-L2U2N-Relay and if configured by upper layers to transmit NR sidelink L2 U2N relay communication and the UE has a selected L2 U2N Relay UE:

4>
include sl-TxResourceReqL2U2N-Relay in sl-TxResourceReqListCommRelay and set its fields (if needed) as follows to request network to assign NR sidelink L2 U2N relay communication resource:

5>
set sl-TxInterestedFreqListL2U2N to indicate the frequency of the associated destination for NR sidelink L2 U2N relay communication transmission;

5>
set sl-TypeTxSyncListL2U2N to the current synchronization reference type used on the associated sl-InterestedFreqListL2U2N for NR sidelink L2 U2N relay communication transmission;

5>
set sl-CapabilityInformationSidelink to include UECapabilityInformationSidelink message, if any, received from peer UE.

4>
include ue-Type and set it to remoteUE;

3>
if SIB12 including sl-L3U2N-RelayDiscovery and if configured by upper layers to transmit NR sidelink L3 U2N relay communication:

4>
include sl-TxResourceReqL3U2N-Relay in sl-TxResourceReqListCommRelay and set its fields (if needed) as follows for each destination for which it requests network to assign NR sidelink L3 U2N relay communication resource:

5>
set sl-DestinationIdentity to the destination identity configured by upper layer for NR sidelink L3 U2N relay communication transmission;

5>
set sl-CastType to the cast type of the associated destination identity configured by the upper layer for the NR sidelink L3 U2N relay communication transmission;

5>
set sl-RLC-ModeIndication to include the RLC mode(s) and optionally QoS profile(s) of the sidelink QoS flow(s) of the associated RLC mode(s), if the associated bi-directional sidelink DRB has been established due to the configuration by RRCReconfigurationSidelink;

5>
set sl-QoS-InfoList to include QoS profile(s) of the sidelink QoS flow(s) of the associated destination configured by the upper layer for the NR sidelink L3 U2N relay communication transmission;

5>
set sl-TxInterestedFreqList to indicate the frequency of the associated destination for NR sidelink L3 U2N relay communication transmission;

5>
set sl-TypeTxSyncList to the current synchronization reference type used on the associated sl-InterestedFreqList for NR sidelink L3 U2N relay communication transmission.

5>
set sl-CapabilityInformationSidelink to include UECapabilityInformationSidelink message, if any, received from peer UE.

4>
include ue-Type and set it to relayUE if the UE is acting as NR sidelink L3 U2N Relay UE or to remoteUE otherwise;

3>
if sl-DRX-ConfigCommon-GC-BC is included in SIB12-IEs:

4>
if configured by upper layers to perform NR sidelink reception:

5>
include sl-RxDRX-ReportList and set its fields (if needed) as follows for each destination for which it reports to network:

6>
set sl-DRX-ConfigFromTx to include the accepted sidelink DRX configuration of the associated destination for NR sidelink unicast communication, if received from the associated peer UE;

6>
set sl-RxInterestedQoS-InfoList to include the QoS profile of its interested service for the associated destination for NR sidelink groupcast or broadcast communication;

4>
if configured by upper layers to perform NR sidelink reception and configured with sl-ScheduledConfig:
5>
include sl-TxResourceReqList and/or sl-TxResourceReqListCommRelay-r17 and set its fields (if needed) as follows for each destination for which it reports to network:

6>
set sl-DRX-InfoFromRx to include the sidelink DRX assistance information of the associated destination, upon receiving the sidelink DRX assistance information from the associated peer UE;or upon  changing the resource allocation mode from mode 2 to mode 1.
Editor's Note: FFS on the message used for Tx UE to report DRX configuration reject information.
1>
if the UE initiates the procedure while connected to an E-UTRA PCell:

2>
submit the SidelinkUEInformationNR to lower layers via SRB1, embedded in E-UTRA RRC message ULInformationTransferIRAT as specified in TS 36.331 [10], clause 5.6.28;

1>
else:
2>
submit the SidelinkUEInformationNR message to lower layers for transmission.

TP of TS38.300  for issue in 2.2
16.9.6.3
Groupcast/Broadcast
For groupcast/broadcast, SL DRX is configured commonly among multiple UEs based on QoS profile and Destination L2 ID. Multiple SL DRX configurations can be supported for each of groupcast/broadcast.

SL on-duration timer, SL inactivity-timer, SL HARQ RTT and SL retransmission timers are supported for groupcast. Only SL on-duration timer is supported for broadcast. SL DRX cycle, SL on-duration, and SL inactivity timer (only for groupcast) are configured per QoS profile. The starting offset and slot offset of the SL DRX cycle is determined based on the destination L2 ID. The SL HARQ RTT timer (only for groupcast) and SL HARQ retransmission timer (only for groupcast) are not configured per QoS profile or per destination L2 ID. For groupcast, the RX UE maintains a SL inactivity timer for each destination L2 ID, and selects the largest SL inactivity timer value if multiple SL inactivity timer values associated with different QoS profiles are configured for that L2 ID. For groupcast and broadcast, the RX UE maintains a single SL DRX cycle (selected as the smallest SL DRX cycle of any QoS profile of that L2 ID) and single SL on-duration (selected as the largest SL on-duration of any QoS profile of that L2 ID) for each destination L2 ID when multiple QoS profiles are configured for that L2 ID.

For groupcast, SL HARQ RTT timer and SL retransmission timer are maintained per SL process at the RX UE. SL HARQ RTT timer can be set to different values to support both HARQ enabled and HARQ disabled transmissions.

A default SL DRX configuration, common between groupcast and broadcast, can be used for a QoS profile which is not mapped onto any non-default SL DRX configuration(s).

In-coverage TX and RX UEs in RRC_IDLE/RRC_INACTIVE obtain their SL DRX configuration from SIB if provided. UEs (TX or RX) in RRC_CONNECTED can obtain the SL DRX configuration from SIB, or from dedicated RRC signalling during handover if provided. Otherwise, in-coverage TX and RX UEs  obtain their SL DRX configuration from pre-configuration. For the out of coverage case, the SL DRX configuration is obtained from pre-configuration.
For groupcast, the TX UE restarts its timer corresponding to the SL inactivity timer for the destination L2 ID (used for determining the allowable transmission time) upon reception of new data with the same destination L2 ID.

TX profile is introduced to ensure compatibility for groupcast and broadcast transmissions between UEs supporting/not-supporting SL DRX functionality. A TX profile is provided by upper layers to AS layer and identifies one or more sidelink feature group(s). A TX UE only assumes SL DRX for the RX UEs when the associated TX profile corresponds to support of SL DRX. An RX UE determines that SL DRX is used if all destination L2 IDs of interest have associated TX profile(s) corresponding to the support of SL DRX. For groupcast, the UE reports each destination L2 ID and associated SL DRX on/off indication to the gNB.
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