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1 Introduction
In this paper, we discuss the UE and gNB interaction involved in the report of SL-DRX reject in SUI message. Given that this report could trigger NW reconfiguration of SL-DRX, we think the mode 1 TX UE would fail to send proper “SL-DRX reject” indication(s) to NW according to current RRC procedure. Hence, we suggest to make necessary corrections to the Rel-17 RRC spec to rectify this issue.
2 Discussion  
2.1
Initiation and transmission of SIdelinkUEInformationNR 
SidelinkUEInfroamtinNR is an important UL RRC signalling for the operation of Sidelink UE. It inherits the LTE SL design of SidelinkUEinformation. This RRC signalling does not use Add/Modify/Release structures defined for ASN.1, but use a simple SEQUENCE structure to contain all the information. The top-level structure in Rel-17 RRC spec is shown as below:

SidelinkUEInformationNR-r16-IEs ::=    SEQUENCE {

    sl-RxInterestedFreqList-r16            SL-InterestedFreqList-r16           OPTIONAL,

    sl-TxResourceReqList-r16               SL-TxResourceReqList-r16            OPTIONAL,

    sl-FailureList-r16                     SL-FailureList-r16                  OPTIONAL,

    lateNonCriticalExtension               OCTET STRING                        OPTIONAL,

    nonCriticalExtension                   SidelinkUEInformationNR-v1700-IEs   OPTIONAL
}

SidelinkUEInformationNR-v1700-IEs ::=  SEQUENCE {

    sl-TxResourceReqList-v1700             SL-TxResourceReqList-v1700                                                 OPTIONAL,

    sl-RxDRX-ReportList-v1700              SL-RxDRX-ReportList-v1700                                                  OPTIONAL,

    sl-RxInterestedGC-BC-DestList-r17      SL-RxInterestedGC-BC-DestList-r17                                          OPTIONAL,

    sl-RxInterestedFreqListDisc-r17        SL-InterestedFreqList-r16                                                  OPTIONAL,

    sl-TxResourceReqListDisc-r17           SL-TxResourceReqListDisc-r17                                               OPTIONAL,

    sl-TxResourceReqListCommRelay-r17      SL-TxResourceReqListCommRelay-r17                                          OPTIONAL,

    ue-Type-r17                            ENUMERATED {relayUE, remoteUE}                                             OPTIONAL,

    sl-SourceIdentityRemoteUE-r17          SL-SourceIdentity-r17                                                      OPTIONAL,

    nonCriticalExtension                   SEQUENCE {}                                                                OPTIONAL
}

With this sort of ASN.1 structure, for any “Sidelink UE information” UE wants to share with NW, the UE need include this information in one of the lists with the information element present, and for any information is no longer legitimate (to be shared with NW), the UE need send another SidelinkUEinformationNR message to contain the same list with this information element absent. As a result, this style of “full reporting” would make many information fields to be reported repeatedly in consecutive SUI messages.

Also, there is a large diversity of triggering conditions for SUI message, as specified in TS 38.331 [1] subclause 5.8.3, such as SL Tx, SL Rx, discovery, SL relay, SL-DRX, L2 ID reporting, RLF reporting, etc. This means, the presence of one particular Sidelink UE Information, as long as the information is still legitimate, is likely to be reported again and again to the NW, even though the triggering condition is completely irrelevant. For example, the TX profile report of SL-DRX for a GC destination could be included in SidleinkUEinformationNR message trigged by a RLF of another SL unicast link, or the start of a new SL broadcast address for disocvery, etc. A high-level illustration of such a phenomenon of SUI reporting is depicted in Figure 1 below.      
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Figure 1: Example of repetitive reporting of identical information in SUI


Therefore, we can see that a particular information included in SUI is very likely to be persistently reported to gNB when the information is still valid, even if the direct triggers related to this specific information are only limited to the start/stop of a certain interest. In other words, the majority information in a SUI message are just repeated information which are not directly related to the exact initiating condition of SUI procedure.
Therefore, we have the following observation:
Observation 1
SUI message is not for delta reporting. Whenever triggered, the SUI message contains a full set of Sidelink UE information even if some information have been reported in previous SUI message(s).
2.2
Problems with “SL-DRX reject” report
In Rel-17 SL DRX design for unicast communication, if an RX UE does not accept the SL-DRX configuration, the mode 1 TX UE will send an indication of SL-DRX reject to gNB. Also, the TX UE and RX UE will fall back to “no DRX” for the operation of TX UE(RX UE direction. Logically, this “no DRX” status is not a power-efficient configuration, and the mode-1 TX UE should expect NW to provide an alternative SL-DRX configuration. After all, the RX UE have provided a list of preferred SL-DRX configurations in the earlier DRX assistance information signalling. So, it is natural for NW to reconfigure the TX UE with another SL-DRX configuration upon knowing the rejection of SL-DRX.
Observation 2
Mode 1 TX UE’s report of SL-DRX reject would probably trigger new SL-DRX configuration from the serving gNB of TX UE. 

But there are several problems with the current RRC procedures to achieve this design goal. 

First, the mode-1 TX UE may also fail to report the SL-DRX reject in SUI message. 

As shown in Figure 2 below, if RX UE has consecutively rejected the SL-DRX configuraiton, and nothing eles to report in TX UE side, then TX UE will not be triggered to report the 2nd rejection of SL-DRX in a SUI because thte procedure text requires the UE to check the hilghlighted consition as follow:

<Text omitted from TS 38.331 clause 5.8.3.2>

3>
if the UE received a sidelink DRX assistance information or a sidelink DRX configuration reject information from the associated peer UE for NR sidelink unicast transmission:

4>
if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED state; or

4>
if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a PCell not providing SIB12 including sl-DRX-ConfigCommonGC-BC; or

4>
if the last transmission of the SidelinkUEInformationNR message did not include sl-DRX-InfoFromRxList or sl-FailureList; or if the information carried by sl-DRX-InfoFromRxList or sl-FailureList has changed since the last transmission of the SidelinkUEInformationNR message:

5>
initiate transmission of the SidelinkUEInformationNR message to report the sidelink DRX assistance information or the sidelink DRX configuration reject information in accordance with 5.8.3.3;

Basically,“the information carried by sl-FailureList has not changed since the last transmission of the SidelinkUEInformationNR message”, so the mode 1 TX UE will not trigger SUI report of the latest reject of SL-DRX configuration from RX UE. This is problematic because NW will not be triggered to reconfigure the SL-DRX any more.
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Figure 2: Example: Consecutive Reject by RX UE fails to be reported to gNB
Hence, we have the following observation:

Observation 3
Current RRC procedure may prevent mode 1 TX UE from reporting new SL-DRX reject to gNB. 

In another scenario, when the reporting of SL-DRX reject is allowed to be repeated whenever SUI message is triggered, as explained in Section 2.1, the gNB may be falsely triggered to reconfigure SL-DRX.
As shown in Figure 2, if mode 1 TX UE reports the assistance SL-DRX information to gNB, gNB will create one DRX configuration, i.e., sl-DRX-config1 and configure it to the TX UE with RRCReconfiguration. If this SL-DRX configuration is rejected by RX UE, the mode 1 TX UE will include an indication of “SL DRX reject” in the SL-failure List in SUI message. Logically, NW will attempt a different SL-DRX configuration, i.e., SL-DRX-confg2 to the TX UE. However, as SUI message can be triggered by one or more other reasons, SUI transmission procedure in 5.8.3.3 of TS 38.331: 

<Text omitted from TS 38.331 clause 5.8.3.3>
4>
if configured by upper layers to perform NR sidelink transmission and configured with sl-ScheduledConfig:
5>
include sl-TxResourceReqList and/or sl-TxResourceReqListCommRelay and set its fields (if needed) as follows for each destination for which it reports to network:

6>
set sl-DRX-InfoFromRxList to include the sidelink DRX assistance information of the associated destination, if any, received from the associated peer UE;

6>
if the RRCReconfigurationCompleteSidelink message includes the sl-DRX-ConfigReject:
7>
set sl-Failure as drxReject-v1710 for the associated destination for the NR sidelink communication transmission;

The if condition highlighted above will always be satisfied until the TX UE receiving another RRCReconfigurationCompleteSidelink message which clear this reject indication. Before that, the SUI messages will contain the same reporting of SL-DRX reject again and again. However, if this happens after gNB has reconfigured the TX UE with a new SL-DRX configuration (e.g., sl-Drx-config2), then the gNB will be confused by the reception of the SUI message. As the report of SL-DRX reject is not associated with any extra information about which SL-DRX configuration has been rejected, gNB cannot distinguish whether this rejection is for the new “sl-DRX-config2” or just a repeated rejection of “sl-DRX-config1”. If gNB believes the former, then it will reconfigure the SL-DRX again with another SL-DRX configuration, e.g. sl-DRX-config3. That will cause a mess in TX UE, as it would disrupt the ongoing PC5-RRC procedure and unnecessarily trigger another round of SL-DRX configuration.  
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Figure 3: Example: Repetitive Reporting of identical information in SUI
Hence, we have the following observation:
Observation 4
Repeated report of “SL-DRX reject” will confuse gNB and trigger unnecessary NW reconfiguration of SL-DRX. 

2.3
Proposed Fix
To avoid the above problem, both the UE and gNB need to take the limitation of current ASN.1 design of SL-DRX-reject” reporting into account, and follow a different approach to trigger and transmit SUI message related to SL-DRX reject.

Basically, SL-DRX reject should be reported once for each new “reject” occurrence in PC5-RRC, but not reported again if no new reject is received. This will ensure that each occurrence of SL-DRX reject is only reported once, not repeated in subsequent SUI messages. 
Such a fix makes SL-DRX reject reporting as a “one-shot” event reporting. In other words, the UE never send any more SUI message to report the “presence/absence” of this particular reject occurrence. Note that the proposed approach is very similar to the design adopted in Rel-16 NR SL for the reporting of “configFailure“  in SUI, which is also triggered by a PC5-RRC signalling RRCReconfiguraitonFailureSidelink.
Proposal 1
RAN2 confirms that mode-1 TX UE only report “SL-DRX reject” once in only one SUI message per each “reject” received from RX UE in PC5-RRC message. 
To clarify the understanding of Proposal 1, some procedure texts in RRC specification need to be modified. We provided the accompanying CR which includes the needed change in R2-2310356[2]. 
Proposal 2
RAN2 agrees the related changes in Rel-17 RRC CR R2-2310356. 

3 Conclusion
In this contribution, we discussed the SL-DRX reject reporting issue for Rel-17 SL-DRX design. We have the following observations:

Observation 1
SUI message is not for delta reporting. Whenever triggered, the SUI message contains a full set of Sidelink UE information even if some information have been reported in previous SUI message(s).
Observation 2
Mode 1 TX UE’s report of SL-DRX reject would probably trigger new SL-DRX configuration from the serving gNB of TX UE. 

Observation 3
Current RRC procedure may prevent mode 1 TX UE from reporting new SL-DRX reject to gNB. 

Observation 4
Repeated report of “SL-DRX reject” will confuse gNB and trigger unnecessary NW reconfiguration of SL-DRX. 

Then, we have the following proposals:

Proposal 1
RAN2 confirms that mode-1 TX UE only report “SL-DRX reject” once in only one SUI message per each “reject” received from RX UE in PC5-RRC message. 

Proposal 2
RAN2 agrees the related changes in Rel-17 RRC CR R2-2310356. 
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