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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In this contribution, we discuss some remaining RRC issues on SL DRX. And then provide our proposals based on the potential RRC impact.
· Issue 1: Trigger condition for SidelinkUEInformation.
· Issue 2: Mechanism to avoid endless SL DRX negotiation. 
· Issue 3: Content of UEAssistanceInformationSidelink.
2. Discussion
2.1. Issue 1: Trigger condition for SidelinkUEInformation
According to the post-email summary [1], following proposal is still open for further discussion and decision.
[bookmark: _Hlk92638152] [Proposal 1]: UE uses SUI to report sidelink DRX configuration or sidelink assistance information to its serving gNB. (14/18)
RAN2 majority prefer to use SidelinkUEInformation message to report sidelink DRX configuration or sidelink assistance information to its serving gNB. We believe the above [Proposal 1] can be agreeable.  However, regarding the trigger conditions for SidelinkUEInformation, we suggest some further discussion on the ‘serving gNB’ mentioned in [Proposal 1]. Some companies in the post-email clarify that UE shall only report the SL DRX configuration or SL assistance information if its serving gNB is SL-DRX capable.  We think this view is valid, otherwise the UE may report unexpected information to its serving gNB. 
[bookmark: _Ref92716640]Proposal 1 	The UE shall only report SUI carrying the SL DRX configuration or SL assistance information to its serving gNB if its serving gNB is SL-DRX capable.
Regarding how for the UE to acknowledge its serving gNB’s support of SL DRX, generally there can be two options as below.
· Option 1: implicit way to derive serving gNB’s support of SL DRX.
· Option 2: explicit indication from serving gNB on the support of SL DRX.
In Option 1, some companies propose that the UE can derive whether the serving gNB is SL-DRX capable by identifying the SL DRX related configuration in SIB12. However, we find Option 1 is not always workable according to current RRC running CR [2]. The SIB12 structure is shown as below.
[bookmark: _Toc83740106][bookmark: _Toc60777151]*********************************From RRC running CR**************************************
–	SIB12
SIB12 contains NR sidelink communication configuration.
SIB12 information element
-- ASN1START
-- TAG-SIB12-START

SIB12-r16 ::=                 SEQUENCE {
    segmentNumber-r16             INTEGER (0..63),
    segmentType-r16               ENUMERATED {notLastSegment, lastSegment},
    segmentContainer-r16          OCTET STRING
}

SIB12-IEs-r16 ::=             SEQUENCE {
    sl-ConfigCommonNR-r16         SL-ConfigCommonNR-r16,
    lateNonCriticalExtension      OCTET STRING                   OPTIONAL,
    ...,
    [[
    sl-DRX-ConfigCommon-GC-BC-r17        SL-DRX-Config-GC-BC-r17         OPTIONAL    -- Need R
    ]]
}
sl-DRX-ConfigCommon-GC-BC
This field indicates the sidelink DRX configuration for groupcast and broadcast communication, as specified in TS 38.321 [X].
*********************************From RRC running CR**************************************
According to the SIB12 as above, the SL DRX related configuration i.e., sl-DRX-ConfigCommon-GC-BC is optional present. For the case that the field sl-DRX-ConfigCommon-GC-BC is not configured, the UE cannot know whether the serving gNB is SL-DRX capable or not.  Furthermore, we think the case that the field sl-DRX-ConfigCommon-GC-BC is not present is common because the gNB may want to configure the UE with dedicated SL DRX configuration. Based on above observations, Option 1 is not an optimal solution. So it is suggested to adopt Option 2 instead, i.e., explicit indication from serving gNB on the support of SL DRX. For the signaling design of dedicated RRC or SIB12, we further propose to introduce 1-bit indication in SIB12 to indicate gNB’ support of SL DRX given that the signaling granularity is more suitable to be per cell not per UE. 
[bookmark: _Ref92716642]Proposal 2	Introduce 1-bit indication in SIB12 to indicate gNB’ support of SL DRX.
According to the post-email summary [1], for SUI trigger condition there is an FFS as shown below:
 [Proposal 2]: UE reports sidelink DRX configuration to its serving gNB, upon receiving sidelink DRX configuration information from the peer UE. FFS the reporting is after UE accepting the received sidelink DRX configuration. 
We give Figure 1 as an example to illustrate our thinking on the FFS. The Figure assumes that it is up to SL RX UE to accept or reject the DRX configuration. SL RX UE will report SL DRX configuration to its serving gNB, only if it accepts and successfully completes the SL DRX configuration receiving from SL TX UE.

[image: ]
· Step 0: Optionally, SL RX UE sends SL DRX assistance information to SL TX UE.
· Step 1: SL TX UE sends SL QoS information and SL DRX assistance information (if received in Step 0) to its serving gNB1.
· Step 2: SL TX UE receives SL DRX configuration and Uu DRX configuration from its serving gNB1.
· Step 3:SL TX UE sends the SL DRX configuration to its peer UE i.e., SL RX UE.
· Step 4: If SL RX UE decides to accept the SL DRX configuration from the SL TX UE, go to Step 5. If SL RX UE decides to reject the SL DRX configuration from the SL TX UE, go to Step 0.
· Step 5: SL RX UE sends SL DRX configuration acknowledgment to SL TX UE. And consequently, SL TX UE and SL RX UE successfully completes the SL DRX configuration.
· Step 6:SL RX UE sends the SL DRX configuration to its serving gNB2. 
· Step 7: Optionally, the SL RX UE receives updated Uu DRX configuration from its serving gNB2.
Figure 1. An example of SL and Uu DRX negotiation
[bookmark: _Hlk92703532]From the above Figure 1, we can infer that if it is up to SL RX UE’ serving gNB to accept or reject the DRX configuration instead of RX UE itself, the SL and Uu DRX negotiation will involve two gNBs and the wireless transmission delay due to SL RX UE’ serving gNB’s involvement may be much increased. Moreover, the PC5 RRC reconfiguration procedure with SL DRX configuration may also fail (e.g., T400 expiry) when the radio link between SL RX UE and its serving gNB is bad. Considering the SL and Uu DRX negotiation efficiency, it’s better that SL RX UE is responsible to accept or reject the DRX configuration directly. In addition, the responsibility of SL RX UE’s serving gNB is only to adjust Uu DRX after SL DRX completion as much as possible. 
[bookmark: _Ref92716643][bookmark: _Hlk92703167]Proposal 3	UE reports SL DRX configuration to its serving gNB, only if the UE accepts and successfully completes the SL DRX configuration receiving from its peer UE.
2.2. Issue 2: Mechanism to avoid endless SL DRX negotiation
Based on previous RAN2 agreements, there is consensus that the SL DRX negotiation between SL TX UE and SL RX UE will be performed via the existing PC5 RRC reconfiguration procedure. However, in legacy the PC5 RRC reconfiguration procedure is one-shot. It’s not clear whether the SL DRX negotiation follows one-shot as legacy, or alternatively can be multiple-shot. From our understanding, both one-shot and multiple-shot mechanism should be allowed. If the SL RX UE accepts and successfully completes the SL DRX configuration in the initial PC5 RRC reconfiguration, one shot is enough. However, if the SL RX UE rejects the SL DRX configuration, the SL TX UE should be able to re-transmit updated SL DRX configuration. This is for the sake of power saving gain as much as possible even when reject case occurs.
[bookmark: _Ref92716645][bookmark: _GoBack]Proposal 4	The SL DRX negotiation procedure between SL TX UE and SL RX UE can be either one-shot or multiple-shot.
Then, one more question is that whether there is any specification impact to enable one-shot and multiple-shot SL DRX negotiation procedure. To align with the current TX centric SL DRX design, we suggest to consider different RRC states of SL TX UE. 
On one hand, for RRC IDLE/INACITVE UE/OOC, since it’s up to SL TX UE when to send SL DRX configuration to SL RX UE, it’s natural to leave it to SL TX UE implementation to select one shot or multiple shots for the SL DRX negotiation procedure. 
[bookmark: _Ref92716646]Proposal 5	When SL TX UE is RRC IDLE/IANCTIVE/OOC, it’s up to SL TX UE to select one shot or multiple shots for the SL DRX negotiation procedure between SL TX UE and SL RX UE.
However, if multiple-shot SL DRX negotiation is executed, a dead-lock situation may occur. For example, it’s up to SL TX UE to re-transmit updated SL configuration when SL RX UE reject case happens.  Meanwhile, it’s up to SL RX UE to reject the updated SL configuration again. Currently, there is no mechanism to guarantee the time efficiency of multiple-shot SL DRX negotiation procedure. Thus, we propose to further discuss and decide some mechanism to avoid endless negotiation between SL TX UE and SL RX UE. Moreover, it is observed that similar mechanisms have already been specified by upper layer unicast link establishment procedure (highlighted and summarized as below).
1)  Timer based mechanism (highlighted in green): restart T5000 and retransmit the direct link establishment request message.
2) Counter based mechanism (highlighted in yellow): the accumulated transmissions of the direct link establishment request message doesn’t exceed the maximum number of allowed retransmissions.
**********************************From TS 24.587*******************************************
[bookmark: _Toc45282202][bookmark: _Toc92273822][bookmark: _Toc51951138][bookmark: _Toc34404374][bookmark: _Toc75734730][bookmark: _Toc45882588][bookmark: _Toc59208892][bookmark: _Toc25070688][bookmark: _Toc34388603]6.1.2.2.6.1	Abnormal cases at the initiating UE
If timer T5000 expires and the Target user info IE is included in the DIRECT LINK ESTABLISHMENT REQUEST message, the initiating UE shall retransmit the DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5000. After reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link establishment procedure and may notify the upper layer that the target UE is unreachable.
Upon expiry of the timer T5000, if the DIRECT_LINK_ESTABLISHMENT REQUEST message did not include the Target User Info IE and the initiating UE did not receive any DIRECT LINK ESTABLISHMENT ACCEPT message, the initiating UE may retransmit the DIRECT LINK ESTABLISHMENT REQUEST message and restart timer T5000. If the DIRECT_LINK_ESTABLISHMENT REQUEST message did not include the Target User Info IE and the initiating UE did not receive any DIRECT LINK ESTABLISHMENT ACCEPT message, then after reaching the maximum number of allowed retransmissions, the initiating UE shall abort the PC5 unicast link establishment procedure and may notify the upper layer that no target UE is available.
NOTE:	The maximum number of allowed retransmissions is UE implementation specific.
**********************************From TS 24.587*******************************************
Given that SL DRX negotiation procedure is also consisted of acceptance and rejection cases like the upper layer unicast link establishment procedure, it is proposed that RAN2 to discuss whether similar mechanisms can be introduced to avoid endless negotiation between SL TX UE and SL RX UE. Therefore, 
[bookmark: _Ref92716647]Proposal 6	When SL TX UE is RRC IDLE/IANCTIVE/OOC, if multiple-shot SL DRX negotiation is executed, RAN2 to discuss some mechanism (e.g., timer or counter) to avoid endless negotiation between SL TX UE and SL RX UE.
On the other hand, for RRC CONNECTED UE, since the SL TX UE shall send SL DRX configuration to SL RX UE only if receiving SL DRX configuration from its serving gNB, it’s more reasonable for the SL TX UE’s serving gNB to decide one shot or multiple shots for the SL DRX negotiation procedure. Moreover, we think this can be done by existing RRC reconfiguration procedure without any specification impact. For example, if the gNB decides one more try for the SL DRX negotiation procedure, updated SL DRX configuration will be sent to the SL TX UE. Otherwise, the prior SL DRX configuration to the SL TX UE will be released as a consequence.
[bookmark: _Ref92716648]Proposal 7	When SL TX UE is RRC CONNECTED, it’s up to SL TX UE’s serving gNB to select one shot or multiple shots for the SL DRX negotiation procedure between SL TX UE and SL RX UE. No specification impact is foreseen.
2.3. Issue 3: Content of UEAssistanceInformationSidelink
According to current RRC running CR [2], the content details of SL assistance information is still FFS.
*********************************From RRC running CR**************************************
[bookmark: _Toc76423855]–	UEAssistanceInformationSidelink
The UEAssistanceInformationSidelink includes UE assistance information used to determine the sidelink DRX configuration.
Signalling radio bearer: SL-SRB3
RLC-SAP: AM
Logical channel: SCCH
Direction: UE to UE
UEAssistanceInformationSidelink
-- ASN1START
-- TAG-UEASSISTANCEINFORMATIONSIDELINK-START

UEAssistanceInformationSidelink ::=           SEQUENCE {
    sl-PreferredDRXConfig-r17                        FFS                             OPTIONAL,
    ...
}

-- TAG-UEASSISTANCEINFORMATIONSIDELINK-STOP
-- ASN1STOP

	UEAssistanceInformationSidelink field descriptions

	sl-PreferredDRX-Config
Indicates the reference sidelink DRX configuration provided by a UE to a peer UE for determining the sidelink DRX configuration.


*********************************From RRC running CR**************************************
Basically, the SL assistance information is only applicable for SL unicast. Therefore, the granularity of the above UEAssistanceInformationSidelink is also per unicast destination/link. Based on previous email discussion, it is preferred that when and how to send SL assistance information is up to SL RX UE implementation. For example, by considering of its power saving requirement, current Uu DRX configuration, SL DRX configuration of other unicast link(s) etc. But a remaining issue is what to specify in the SL assistance information. To simplify the message design and signaling overhead, we propose that only one set of preferred SL DRX timers configuration is included.

[bookmark: _Ref92716650]Proposal 8	For the content of SL assistance information, agree one set of preferred SL DRX timers configuration included in UEAssistanceInformationSidelink. 

3. Conclusion
This paper further discussed some RRC remaining issues on SL DRX. The paper concludes with:
Issue 1: Trigger condition for SidelinkUEInformation
Proposal 1 	The UE shall only report SUI carrying the SL DRX configuration or SL assistance information to its serving gNB if its serving gNB is SL-DRX capable.
Proposal 2	Introduce 1-bit indication in SIB12 to indicate gNB’ support of SL DRX.
Proposal 3	UE reports SL DRX configuration to its serving gNB, only if the UE accepts and successfully completes the SL DRX configuration receiving from its peer UE.
Issue 2: Mechanism to avoid endless SL DRX negotiation
Proposal 4	The SL DRX negotiation procedure between SL TX UE and SL RX UE can be either one-shot or multiple-shot.
Proposal 5	When SL TX UE is RRC IDLE/IANCTIVE/OOC, it’s up to SL TX UE to select one shot or multiple shots for the SL DRX negotiation procedure between SL TX UE and SL RX UE.
Proposal 6	When SL TX UE is RRC IDLE/IANCTIVE/OOC, if multiple-shot SL DRX negotiation is executed, RAN2 to discuss some mechanism (e.g., timer or counter) to avoid endless negotiation between SL TX UE and SL RX UE.
Proposal 7	When SL TX UE is RRC CONNECTED, it’s up to SL TX UE’s serving gNB to select one shot or multiple shots for the SL DRX negotiation procedure between SL TX UE and SL RX UE. No specification impact is foreseen.
Issue 3: Content of UEAssistanceInformationSidelink
Proposal 8	For the content of SL assistance information, agree one set of preferred SL DRX timers configuration included in UEAssistanceInformationSidelink.
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