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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution aims to address the potential issues of Max destination index and related resource allocation impact. The discussion also covers the RIL Z684, while other resource allocation impacts are analyzed and new solutions are proposed. 
	[RIL]: Z684 [Delegate]: (ZTE) WeiQiang Du/Wei Luo [WI]: SL, SLrelay [Class]: 1 [Status]: ToDo [TDoc]: Yes [Proposed Conclusion]: v77
[Description]：
For SL BSR reporting, UE will include the destination index in the SL BSR. The destination index is set to the one index corresponding to a destination ID list reported in SUI. When it comes into SL relay, except legacy R16 destination ID list(i.e., sl-TxResourceReqList-r16), two new ID list(sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17) are added. And all these ID lists have same maximum(i.e. maxNrofSL-Dest-r16). In this case, UE does not know how to set destination index in the SL BSR, since the total number of DST ID in these ID list may exceed the upper bound of destination index of SL BSR. Additionally, since more than one lists are reported to gNB, UE does not know the order of these list when setting the destination index of of SL BSR.
[Proposed Change]:
Adding following note in 38.331 ASN.1:
Note: When configuring sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17, sl-TxResourceReqListCommRelay-r17, gNB configures at most maxNrofSL-Dest-r16 destinations in total (i.e. as included in the three fields together).If multiple such lists are reported, the destination index is indexed sequentially across all the lists in the same order.
[Comments]:



2. Discussion
According to the latest RRC specification (TS 38.331 V17.0.0), the maximum number of destination index is specified as 32 for each filed (i.e., sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 or sl-TxResourceReqListCommRelay-r17).  The corresponding ASN.1 code is highlighted as below.
[bookmark: _Hlk101725727]SidelinkUEInformationNR-v1700-IEs ::=  SEQUENCE {
    sl-TxResourceReqList-v1700             SL-TxResourceReqList-v1700                          OPTIONAL,
    sl-RxDRX-ReportList-v1700              SL-RxDRX-ReportList-v1700                       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-SourceIdentity-RemoteUE-r17         SL-SourceIdentity-r17                        OPTIONAL,
    nonCriticalExtension                   SEQUENCE {}                                        OPTIONAL
}
SL-TxResourceReqList-r16 ::=           SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-
TxResourceReq-r16
SL-TxResourceReqListDisc-r17 ::=       SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReqDisc-r17
SL-TxResourceReqListCommRelay-r17 ::=  SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReqCommRelay-r17

maxNrofSL-Dest-r16                      INTEGER ::= 32      -- Maximum number of destination for NR sidelink communication
[bookmark: _Ref101722353]Observation 1	In current specification the maximum number of destinations is specified as 32 for each filed (i.e., sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 or sl-TxResourceReqListCommRelay-r17).
For a Rel-17 Remote UE or Relay UE, the legacy Rel-16 NR sidelink communication, the Rel-17 NR sidelink discovery and Rel-17 NR sidelink relay communication can be running at the same time within the Rel-17 Remote UE or Relay UE. As a consequence, the total number of destination index included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 may exceed 32.
[bookmark: _Ref101731152]Observation 2	In current specification the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 may exceed 32.
On the other hand, given that RAN2 has already make an agreement that the Remote UE ID is 8-bit shown as below, it’s very likely that we need to support more than 32 destinations within one Remote UE or Relay UE. However, set 32 as the upper limit to the total number of destination index included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 is not future-proof. In future releases, RAN2 may consider to introduce new SL BSR format with longer Destination Index field in order to accommodate larger number of destinations for mode 1 UEs.  This is similar to the case for Rel-17 IAB design to accommodate larger number of LCG IDs, where extended versions of the BSR formats with up to 256 LCG IDs have been introduced.
RAN2#117e Agreement:
Recommendation 1 [19/19]: RAN2 confirm the working assumption of ”Remote local UE ID is 8 bits.”
[bookmark: _Ref101731155]Observation 3	Set 32 as the upper limit to the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 is not future-proof.
Technically, we also don’t see strong motivation to make change FROM the upper limit for each field respectively TO the upper limit for the three fields in total. The main concern is that the Destination Index field of the SL BSR formats is 5-bits (shown as below Figure from TS 38.321 V17.0.0), which leads to the upper limit of the reported total number of the destination indexes. 


Figure 6.1.3.33-1: SL-BSR and Truncated SL-BSR MAC control element
However, the SL BSR formats are used only for mode 1 and this limitation is just under the premise that the UE is configured with mode 1. Based on above analysis, two candidate solutions can be considered.
· Solution-1: If there are more than 32 destination indexes that are reported in SUI message, the UE could use mode 2. This solution can be ensured by the network without specification impact.
· Solution-2: If there are more than 32 destination indexes that are reported in SUI message, the UE could report truncated SL BSR instead. This solution needs some MAC specification impact.

[bookmark: _Ref101731154][bookmark: _Ref101784898]Observation 4	By Solution-1 when the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 exceeds 32, the UE performs mode 2 only.
[bookmark: _Ref101784899]Observation 5	By Solution-2 when the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 exceeds 32, the UE still performs mode 1 but with truncated SL BSR reporting only.
Based on above observations, we have the following proposals.
[bookmark: _Ref101731159][bookmark: _Ref101722335]Proposal 1	Keep current specification that the maximum number of destinations is specified as 32 respectively for each filed (i.e., sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 or sl-TxResourceReqListCommRelay-r17).
[bookmark: _Ref101784914]Proposal 2	RAN2 to discuss and decide which solution is adopted when the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 exceeding the value of maxNrofSL-Dest-r16 happens.
· Solution-1: Fix it in RRC specification, i.e., clarify that in this case the UE is (re-)configured with Sidelink resource allocation mode 2.
· Solution-2: Fix it in MAC specification, i.e., the UE reports truncated SL BSR excluding all destination indexes that exceed the value of maxNrofSL-Dest-1-r16.
[bookmark: _Ref101713042]Proposal 3	If Solution-1 is agreeable, adopt the TP in Section 5.
[bookmark: _Ref101784917]Proposal 4	If Solution-2 is agreeable, adopt the TP in Section 6.

3. Conclusion
This paper further discussed the potential issues of Max destination index and related resource allocation impact. The paper concludes with:
Observation 1	In current specification the maximum number of destinations is specified as 32 for each filed (i.e., sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 or sl-TxResourceReqListCommRelay-r17).
Observation 2	In current specification the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 may exceed 32.
Observation 3	Set 32 as the upper limit to the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 is not future-proof.
Observation 4	By Solution-1 when the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 exceeds 32, the UE performs mode 2 only.
Observation 5	By Solution-2 when the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 exceeds 32, the UE still performs mode 1 but with truncated SL BSR reporting only.
Proposal 1	Keep current specification that the maximum number of destinations is specified as 32 respectively for each filed (i.e., sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 or sl-TxResourceReqListCommRelay-r17).
Proposal 2	RAN2 to discuss and decide which solution is adopted when the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 exceeding the value of maxNrofSL-Dest-r16 happens.
· Solution-1: Fix it in RRC specification, i.e., clarify that in this case the UE is (re-)configured with Sidelink resource allocation mode 2.
· Solution-2: Fix it in MAC specification, i.e., the UE reports truncated SL BSR excluding all destination indexes that exceed the value of maxNrofSL-Dest-1-r16.
Proposal 3	If Solution-1 is agreeable, adopt the TP in Section 5.
Proposal 4	If Solution-2 is agreeable, adopt the TP in Section 6.
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5. TP based on TS 38.331 V17.0.0
[bookmark: _Toc60777126][bookmark: _Toc100930003]–	SidelinkUEInformationNR
The SidelinkUEinformationNR message is used for the indication of NR sidelink UE information to the network.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
SidelinkUEInformationNR message
-- ASN1START
-- TAG-SIDELINKUEINFORMATIONNR-START

SidelinkUEInformationNR-r16::=         SEQUENCE {
    criticalExtensions                  CHOICE {
        sidelinkUEInformationNR-r16         SidelinkUEInformationNR-r16-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

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-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-SourceIdentity-RemoteUE-r17         SL-SourceIdentity-r17                                                      OPTIONAL,
    nonCriticalExtension                   SEQUENCE {}                                                                OPTIONAL
}

SL-InterestedFreqList-r16 ::=          SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)

SL-TxResourceReqList-r16 ::=           SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReq-r16

SL-TxResourceReq-r16 ::=               SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-CastType-r16                        ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-RLC-ModeIndicationList-r16          SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-RLC-ModeIndication-r16         OPTIONAL,
    sl-QoS-InfoList-r16                    SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16          OPTIONAL,
    sl-TypeTxSyncList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16                OPTIONAL,
    sl-TxInterestedFreqList-r16            SL-TxInterestedFreqList-r16                                                OPTIONAL,
    sl-CapabilityInformationSidelink-r16   OCTET STRING                                                               OPTIONAL
}

SL-TxResourceReqList-v1700 ::=         SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReq-v1700

SL-RxDRX-ReportList-v1700 ::=          SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-RxDRX-Report-v1700

SL-TxResourceReq-v1700 ::=             SEQUENCE {
    sl-DRX-InfoFromRx-List-r17             SEQUENCE (SIZE (1..maxNrofSL-Rx-InfoSet-r17)) OF SL-DRX-ConfigUC-SemiStatic-r17   OPTIONAL
}

SL-RxDRX-Report-v1700 ::=              SEQUENCE {
    sl-DRX-ConfigFromTx-r17                SL-DRX-ConfigUC-SemiStatic-r17                                             OPTIONAL,
    sl-RxInterestedQoS-InfoList-r17        SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16          OPTIONAL
}

SL-TxResourceReqListDisc-r17 ::=       SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReqDisc-r17

SL-TxResourceReqDisc-r17 ::=           SEQUENCE {
    sl-DestinationIdentityDisc-r17         SL-DestinationIdentity-r16,
    sl-SourceIdentity-RelayUE-r17          SL-SourceIdentity-r17                                                      OPTIONAL,
    sl-CastTypeDisc-r17                    ENUMERATED {broadcast, groupcast, unicast, spare1},
    sl-TxInterestedFreqListDisc-r17        SL-TxInterestedFreqList-r16,
    sl-TypeTxSyncListDis-r17               SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,
    sl-DiscoveryType-r17                   ENUMERATED {relay, non-Relay},
    ...
}

SL-TxResourceReqListCommRelay-r17 ::=  SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReqCommRelay-r17

SL-TxResourceReqCommRelay-r17 ::=      CHOICE {
    sl-TxResourceReqL2U2N-Relay-r17        SL-TxResourceReqL2U2N-Relay-r17,
    sl-TxResourceReqL3U2N-Relay-r17        SL-TxResourceReq-r16
}

SL-TxResourceReqL2U2N-Relay-r17 ::=    SEQUENCE {
    sl-DestinationIdentityL2U2N-r17        SL-DestinationIdentity-r16                                                 OPTIONAL,
    sl-TxInterestedFreqListL2U2N-r17       SL-TxInterestedFreqList-r16,
    sl-TypeTxSyncListL2U2N-r17             SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-r16,
    sl-LocalID-Request-r17                 ENUMERATED {true}                                                          OPTIONAL,
    sl-PagingIdentity-RemoteUE-r17         SL-PagingIdentity-RemoteUE-r17                                             OPTIONAL,
    sl-CapabilityInformationSidelink-r17   OCTET STRING                                                               OPTIONAL,
    ...
}

SL-TxInterestedFreqList-r16 ::=        SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)

SL-QoS-Info-r16 ::=                    SEQUENCE {
    sl-QoS-FlowIdentity-r16               SL-QoS-FlowIdentity-r16,
    sl-QoS-Profile-r16                    SL-QoS-Profile-r16                                                          OPTIONAL
}

SL-RLC-ModeIndication-r16 ::=          SEQUENCE {
    sl-Mode-r16                            CHOICE  {
        sl-AM-Mode-r16                         NULL,
        sl-UM-Mode-r16                         NULL
    },
    sl-QoS-InfoList-r16                SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16
}

SL-FailureList-r16 ::=                 SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-Failure-r16

SL-Failure-r16 ::=                     SEQUENCE {
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16,
    sl-Failure-r16                         ENUMERATED {rlf,configFailure, spare6, spare5, spare4, spare3, spare2, spare1}
}

-- TAG-SIDELINKUEINFORMATIONNR-STOP
-- ASN1STOP

Editor's Note 1: the content of assistance information for determining sidelink DRX configuration, is FFS.
Editor's Note 2: FFS on inactivity timer to be included in assistance information from RX UE to TX UE.
NOTE X: The network implementation ensures that, when the total number of destinations included in sl-TxResourceReqList-r16, sl-TxResourceReqListDisc-r17 and sl-TxResourceReqListCommRelay-r17 exceeds the value of maxNrofSL-Dest-r16, the UE is (re-)configured with Sidelink resource allocation mode 2.
[bookmark: _Toc100930520][bookmark: _Toc60777558]6.4	RRC multiplicity and type constraint values
[bookmark: _Toc100930521][bookmark: _Toc60777559]–	Multiplicity and type constraint definitions
maxNrofSL-Dest-r16                      INTEGER ::= 32      -- Maximum number of destination for NR sidelink communication, NR sidelink discovery and NR sidelink relay communication respectively
maxNrofSL-Dest-1-r16                    INTEGER ::= 31      -- Highest index of destination for NR sidelink communication, NR sidelink discovery and NR sidelink relay communication respectively



6. TP based on TS 38.321 V17.0.0
[bookmark: _Toc12569239][bookmark: _Toc37296261][bookmark: _Toc46490392][bookmark: _Toc52752087][bookmark: _Toc52796549][bookmark: _Toc100872071]5.22.1.6	Buffer Status Reporting
The Sidelink Buffer Status reporting (SL-BSR) procedure is used to provide the serving gNB with information about SL data volume in the MAC entity.
RRC configures the following parameters to control the SL-BSR:
-	sl-periodicBSR-Timer, configured by periodicBSR-Timer in sl-BSR-Config;
-	sl-retxBSR-Timer, configured by retxBSR-Timer in sl-BSR-Config;
-	sl-logicalChannelSR-DelayTimerApplied;
-	sl-logicalChannelSR-DelayTimer, configured by logicalChannelSR-DelayTimer in sl-BSR-Config;
-	sl-logicalChannelGroup.
Each logical channel which belongs to a Destination is allocated to an LCG as specified in TS 38.331 [5]. The maximum number of LCGs is eight.
The MAC entity determines the amount of SL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].
An SL-BSR shall be triggered if any of the following events occur:
1>	if the MAC entity has been configured with Sidelink resource allocation mode 1:
2>	SL data, for a logical channel which belongs to an LCG of a Destination, becomes available to the MAC entity; and either
3>	this SL data belongs to a logical channel with higher priority than the priorities of the logical channels containing available SL data which belong to any LCG belonging to the same Destination; or
3>	none of the logical channels which belong to an LCG belonging to the same Destination contains any available SL data.
in which case the SL-BSR is referred below to as 'Regular SL-BSR';
2>	UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the SL-BSR MAC CE plus its subheader, in which case the SL-BSR is referred below to as 'Padding SL-BSR';
2>	sl-retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains SL data, in which case the SL-BSR is referred below to as 'Regular SL-BSR';
2>	sl-periodicBSR-Timer expires, in which case the SL-BSR is referred below to as 'Periodic SL-BSR'.
1>	else:
2>	Sidelink resource allocation mode 1 is configured by RRC and SL data is available for transmission in the RLC entity or in the PDCP entity, in which case the Sidelink BSR is referred below to as "Regular SL-BSR".
For Regular SL-BSR, the MAC entity shall:
1>	if the SL-BSR is triggered for a logical channel for which sl-logicalChannelSR-DelayTimerApplied with value true is configured by RRC:
2>	start or restart the sl-logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the sl-logicalChannelSR-DelayTimer.
For Regular and Periodic SL-BSR, the MAC entity shall:
1>	if sl-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain SL data for any Destination is lower than sl-PrioritizationThres; and
1>	if ul-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain UL data is equal to or higher than ul-PrioritizationThres according to clause 5.4.5:
2>	prioritize the LCG(s) for the Destination(s).
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled according to clause 5.4.5 and the UL grant cannot accommodate an SL-BSR MAC CE containing buffer status only for all prioritized LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3, and the total number of Destination(s) having data available for transmission does not exceed maxNrofSL-Dest, in case the SL-BSR is considered as not prioritized:
2>	prioritize the SL-BSR for logical channel prioritization specified in clause 5.4.3.1;
2>	report Truncated SL-BSR containing buffer status for as many prioritized LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
1>	else if the number of bits in the UL grant is expected to be equal to or larger than the size of an SL-BSR containing buffer status for all LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3, and the total number of Destination(s) having data available for transmission does not exceed maxNrofSL-Dest:
2>	report SL-BSR containing buffer status for all LCGs having data available for transmission.
1>	else:
2>	report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
For Padding BSR:
1>	if the number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of an SL-BSR containing buffer status for all LCGs having data available for transmission plus its subheader, and the total number of Destination(s) having data available for transmission does not exceed maxNrofSL-Dest:
2>	report SL-BSR containing buffer status for all LCGs having data available for transmission;
1>	else:
2>	report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
[bookmark: _GoBack]NOTE X: For the Truncated SL-BSR case when the total number of Destination(s) having data available for transmission exceeds maxNrofSL-Dest, any Destination Index having data available for transmission which exceeds maxNrofSL-Dest-1 will not be reported irrespective of the sidelink logical channel priority of the associated Destination.
[remaining text skipped]
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