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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss some left issues on control plane procedure from RAN2 #118 meeting. 
Discussion on DRX
For U-cast
Issue-1: DRX active time for RRCReconfigurationSidelinkComplete
In R2#118, the following agreement was reached
=> TX UE remains active for RRC reconfiguration complete/failure sidelink reception (only for initial RRC reconfiguration sidelink case). If TX UE already applies SL DRX configuration in the direction (RX UE -> TX UE), TX UE follows the current SL DRX configuration.
Furthermore, the following agreement was reached at R2#117
23:	For messages delivery after PC5-S DCR message until and including PC5-RRC RRCReconfigurationSidelink message including initial DRX configuration, UE remains in active. FFS on PC5-RRC RRCReconfigurationSidelinkComplete.
Due to the limited time of R2#118 and some unclear aspects in the R2#118 agreement above, the two agreements are not fully captured in the current spec, so it is necessary to clarify the intention of the two agreements first.
[image: ]
Figure 1 Active time of initiating/responding UE of case-1 (the RRC Reconfig SL of the two directions are overlapping with each other)
[image: ]
Figure 2 Active time of initiating/responding UE of case-2 (the RRC Reconfig SL of the responding UE is later than the initiating UE)
[image: ]
Figure 3 Active time of initiating/responding UE of case-3 (the RRC Reconfig SL of the responding UE is earlier than the initiating UE)
As shown in the figures above, our understanding is
· 117 agreement targets the active time between the delivery of DCR message and the reception of the initial RRC Reconfiguration SL message
· 118 agreement targets the active time between the transmission of the initial RRC Reconfiguration SL message and the reception of the response message.
The two active time can be either consecutive (case-1), inclusive (initiating UE of case-2, responding UE of case-3), or non-overlapping (initiating UE of case-3, responding UE of case-2), so it is preferred to capture the two types of active time independently, instead of capturing it in a way of “from DCR to the reception of corresponding RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink message”. Otherwise, the non-overlapping case is not captured correctly.
[bookmark: _Toc109980772]Capture in spec the active time of “the time between reception of PC5-S Direct Communication Request message and reception of RRCReconfigurationSidelink message including initial DRX configuration ”.
[bookmark: _Toc109980773]Capture in spec the active time of “the time between transmission of PC5-S Direct Communication Request message and reception of RRCReconfigurationSidelink message including initial DRX configuration ”.
[bookmark: _Toc109980774]Capture in spec the active time of “the time between transmission of RRCReconfigurationSidelink message including initial DRX configuration and reception of corresponding RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink message”.
Issue-2: gNB awareness of SL-DRX based DCR monitoring
In the current SUI message design, focusing on communication (not discovery), there is two reporting that is used by Rx-UE to report the SL DRX pattern to network,
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
}
Where the former one is for unicast Rx-UE to report the DRX configuration sent by Tx-UE to network, i.e., it is to be used after link establishment, after the delivery of RRCReconfigurationSidelink message reception.
SL-RxDRX-Report-v1700 ::=              SEQUENCE {
    sl-DRX-ConfigFromTx-r17                SL-DRX-ConfigUC-SemiStatic-r17,
    ...}
And the latter one is for the broadcast/group-cast Rx-UE to report the DRX related information (QoS and L2 ID) to network, both in a mandatory manner
SL-RxInterestedGC-BC-Dest-r17 ::=      SEQUENCE {
    sl-RxInterestedQoS-InfoList-r17        SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16,
    sl-DestinationIdentity-r16             SL-DestinationIdentity-r16
}
While for the delivery of DCR message, serving network cannot be aware of whether the Rx-UE is involved in the DCR reception and if yes, what the DRX pattern is, because
1) As clarified above, sl-RxDRX-ReportList-v1700 is used for the stage of “after the delivery of RRCReconfigurationSidelink message reception”, so not applicable
2) As clarified above, SL-RxInterestedGC-BC-Dest-r17 is used for BC and GC only, so not applicable to UC-based DCR, and even for BC-based DCR, since there is no associated QoS information for DCR, it cannot report sl-RxInterestedQoS-InfoList-r17, so not applicable either.
[bookmark: _Toc109980768]The current SUI message design cannot support Rx-UE reporting the SL-DRX for DCR reception to network.
Therefore, it is necessary to introduce a new IE for DCR Rx reporting, for which the sub-field only includes L2 ID as the DRX offset calculation input, since all the other parameters are based on common/default DRX and thus are known by network.
[bookmark: _Toc109980775]Introduce a new IE in SUI for Rx UE to report to the network on the need of SL-DRX based DCR reception, wherein the monitored destination L2 ID should be included.
For B/G-cast
Issue-1: Co-existence of SL-DRX-based and non-SL-DRX-based traffic
As agreed by RAN2
-	SL DRX is supported only when all TX profiles support SL DRX (e.g. in R2-2204579)
=> Agreed.
5:	For GC/BC only communication, a Rel-17 RX UE determines SL DRX is used if all service types/L2 ids of interest have an associated TX profile corresponding to support of SL DRX. A Rel-17 RX UE enables SL DRX operation for a service type/L2 id with the associated TX profile.
I.e., when a Rx-UE has to monitor
- Either an L2 ID mapping to non-DRX Tx profile
- Or an L2 ID mapping to both DRX and non-DRX Tx profile
The SL-DRX is not to be used.
Then consider the SUI report by GC/BC Rx-UE
The purpose of this procedure is to inform the network that the UE:
[…]
-	is reporting, for NR sidelink groupcast or broadcast reception, the Destination Layer-2 ID and QoS profile associated with its interested services to which sidelink DRX is applied,
I.e., the question is, when an Rx-UE has to monitor both
- Either at least one L2 ID mapping to non-DRX Tx profile, or an L2 ID mapping to both DRX and non-DRX Tx profile
- And also at least one L2 ID mapping to DRX Tx profile
Whether it should report the GC/BC communication of the latter type, i.e., those mapped to DRX Tx profile. 
If it is reported, seems it is hard for network to derive whether the UE finally adopt SL-DRX or not, since that depends on the existence of “one L2 ID mapping to non-DRX Tx profile, or a L2 ID mapping to both DRX and non-DRX Tx profile”, which is not known by gNB.
[bookmark: _Toc109980769]When the UE is monitoring both “Either at least one L2 ID mapping to non-DRX Tx profile, or an L2 ID mapping to both DRX and non-DRX Tx profile” and “at least one L2 ID mapping to DRX Tx profile”, if it reports the latter one to the network, the network has the problem to know whether the UE finally adopt SL-DRX or not.
[bookmark: _Toc109980776]When the UE is monitoring both “Either at least one L2 ID mapping to non-DRX Tx profile, or an L2 ID mapping to both DRX and non-DRX Tx profile” and “at least one L2 ID mapping to DRX Tx profile”, the UE does not perform SUI reporting of “for NR sidelink groupcast or broadcast reception, the Destination Layer-2 ID and QoS profile associated with its interested services”.

Issue-2: Tx profile definition collision between RAN2 and CT1
In the current RRC spec, Tx profile is implemented as a list contained in pre-configuration
[bookmark: _Toc60777621][bookmark: _Toc90651496]–	SL-PreconfigurationNR
The IE SL-PreconfigurationNR includes the sidelink pre-configured parameters used for NR sidelink communication. Need codes or conditions specified for subfields in SL-PreconfigurationNR do not apply.
SL-PreconfigurationNR information elements
-- ASN1START
-- TAG-SL-PRECONFIGURATIONNR-START

SL-PreconfigurationNR-r16 ::=             SEQUENCE {
    sidelinkPreconfigNR-r16                   SidelinkPreconfigNR-r16,
    ...
}

SidelinkPreconfigNR-r16 ::=                 SEQUENCE {
    […]
    ...,
    [[
    sl-DRX-PreConfig-GC-BC-r17                  SL-DRX-Config-GC-BC-r17                                               OPTIONAL,
    sl-TxProfileList-r17                        SL-TxProfileList-r17                                                  OPTIONAL,
    sl-PreconfigDiscConfig-r17                  SL-DiscConfigCommon-r17                                               OPTIONAL
    ]]
}

SL-TxProfileList-r17 ::=                    SEQUENCE (SIZE (1..256)) OF SL-TxProfile-r17

SL-TxProfile-r17 ::=                        ENUMERATED {drx-Compatible, drx-Incompatible, spare6, spare5, spare4, spare3,spare2, spare1}

[…]

}

-- TAG-SL-PRECONFIGURATIONNR-STOP
-- ASN1STOP
It is however unnecessary to implement the Tx profile in pre-configuration, considering the configuration is done at NAS layer, as captured in TS 24.385 for LTE PC5, in a per-service-ID manner,
<Start of TS 24.385>
[bookmark: _Toc20157333]5.5.46	<X>/V2XoverPC5/V2XServiceIDtoTxProfileMappingRule
The V2XServiceIDtoTxProfileMappingRule contains the mapping rules between the V2X service identifier and Tx Profile for V2X communication over the PC5.
-	Occurrence: ZeroOrOne
-	Format: node
-	Access Types: Get, Replace
-	Values: N/A
[bookmark: _Toc20157334]5.5.47	<X>/V2XoverPC5/V2XServiceIDtoTxProfileMappingRule/<X>
This interior node acts as a placeholder for one or more mapping rules for V2X communication over the PC5.
-	Occurrence: OneOrMore
-	Format: node
-	Access Types: Get, Replace
-	Values: N/A
[bookmark: _Toc20157335]5.5.48	<X>/V2XoverPC5/V2XServiceIDtoTxProfileMappingRule/<X>/
V2XServiceIdentifier
This node is the same as the node defined in subclause 5.5.22.
[bookmark: _Toc20157336]5.5.49	<X>/V2XoverPC5/V2XServiceIDtoTxProfileMappingRule/<X>/
TxProfile
The TxProfile leaf indicates the Tx profile used for V2X communication over PC5.
-	Occurrence: One
-	Format: int
-	Access Types: Get, Replace
-	Values: <TxProfile>
The TxProfile is defined as v2x-TxProfileList in subclause 9.3.2 of 3GPP TS 36.331 [8].
<End of TS 24.385>
And also captured in TS24.588, for NR PC5 as well
<Start of TS 24.588>
[bookmark: _Toc8882547][bookmark: _Toc23343279][bookmark: _Toc26193832][bookmark: _Toc34382713][bookmark: _Toc34387367][bookmark: _Toc45282417][bookmark: _Toc51867022][bookmark: _Toc99195870]5.3.1	General
The UE policies for V2X communication over PC5 are coded as shown in figures 5.3.1.1 and table 5.3.1.1.
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NOTE:	The field is placed immediately after the last present preceding field.

Figure 5.3.1.1: V2XP Info = {UE policies for V2X communication over PC5}
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Figure 5.3.1.12: V2X service identifier to PC5 RAT(s) and Tx profiles mapping rules
<End of TS 24.588>
So obviously, there is no need to implement the per-service-Tx-profile list in pre-configuration in R2, which duplicates the work by CT1.
In LTE days, this issue was discussed, yet failed to be solved, unfortunately. And now this problem happens again in NR, mainly because the specification follows the LTE style. Then the problem is how to capture it in RRC spec, since C1 still wants a definition of Tx profile, and use that as a reference in the C1 spec (i.e., TS 24.385 and TS 24.588). 
Then essentially, what C1 wants is a container, i.e., a structure similar to inter-node RRC, pre-configuration for SL, where the definition of Tx-profile is provided, and also a single-value Tx profile is provided, which can be cited/referred by C1 spec for each entry of the per-service-Tx-profile list. But it is different from pre-configuration, the two are coded finally in different places in NAS layer.
The Tx profile and pre-configuration are encoded at different places.
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[bookmark: _Toc108452981][bookmark: _Toc109980770][bookmark: _Toc101690216][bookmark: _Toc109980771]The bits for Tx profile and bits for pre-configuration are encoded at separate fields in UE policies for PC5, i.e., R2 should not define the Tx profile within pre-configuration.
After being separate from pre-configuration, the problem is how to design the Tx profile coding. Currently, CT1 defines the Tx profile coding as 
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Figure 5.3.1.13: V2X service identifier to PC5 RAT(s) and Tx profiles mapping rule
I.e., the Tx profile is given per (set of) service IDs. It means R2 does not need to encode the Tx profile as a list, but just needs to encode it as a single value, and CT1 spec would use differently encoded (single) values for different (set of) service IDs, i.e., a container containing a single Tx profile value is sufficient.
[bookmark: _Ref108452421][bookmark: _Toc109980777]R2 dummify the Tx profile list definition in pre-configuration, but defines a separate container for Tx profile, separate from the pre-configuration.
If this issue is agreed upon for NR, it is reasonable to 1) adopt the same change for LTE, and 2) notify CT1 on the change so that they can update the CT1 spec correspondingly for LTE Tx profile list and to add NR Tx profile container.
<Start of TS 24.385>
[bookmark: _Toc45190774][bookmark: _Toc51869111][bookmark: _Toc51869313]5.5.49	<X>/V2XoverPC5/V2XServiceIDtoTxProfileMappingRule/<X>/
TxProfile
The TxProfile leaf indicates the Tx profile used for V2X communication over PC5.
-	Occurrence: One
-	Format: int
-	Access Types: Get, Replace
-	Values: <TxProfile>
The TxProfile is defined as v2x-TxProfileList in subclause 9.3.2 of 3GPP TS 36.331 [8].
<End of TS 24.385>
<Start of TS 24.588>
E-UTRA-PC5 Tx profiles:
The E-UTRA-PC5 Tx profiles field is coded as v2x-TxProfileList in subclause 9.3.2 of 3GPP TS 36.331 [16].
<End of TS 24.588>
[bookmark: _Toc109980778][bookmark: _Toc101690217]If Proposal 4 is not agreeable, R2 clarifies how the CT1 spec (including a per-service Tx profile, encoded separately from the bits for pre-configuration) and R2 spec (also including a list of Tx profile within the pre-configuration) are supposed to work with each other. 
Discussion on power-saving resource allocation
In 118, the following WA was reached
Working assumption: power-saving resource allocation schemes apply to NR SL discovery transmission in the dedicated discovery TX pool(s)
It is proposed to confirm the WA.
[bookmark: _Toc109980779]Confirm the WA that power-saving resource allocation schemes apply to NR SL discovery transmission in the dedicated discovery TX pool(s).
Conclusion
We have the following observations:
Observation 1	The current SUI message design cannot support Rx-UE reporting the SL-DRX for DCR reception to network.
Observation 2	When the UE is monitoring both “Either at least one L2 ID mapping to non-DRX Tx profile, or an L2 ID mapping to both DRX and non-DRX Tx profile” and “at least one L2 ID mapping to DRX Tx profile”, if it reports the latter one to the network, the network has the problem to know whether the UE finally adopt SL-DRX or not.
Observation 3	The bits for Tx profile and bits for pre-configuration are encoded at separate fields in UE policies for PC5, i.e., R2 should not define the Tx profile within pre-configuration.

We have the following proposals:
Proposal 1	Capture in spec the active time of “the time between reception of PC5-S Direct Communication Request message and reception of RRCReconfigurationSidelink message including initial DRX configuration ”.
Proposal 2	Capture in spec the active time of “the time between transmission of PC5-S Direct Communication Request message and reception of RRCReconfigurationSidelink message including initial DRX configuration ”.
Proposal 3	Capture in spec the active time of “the time between transmission of RRCReconfigurationSidelink message including initial DRX configuration and reception of corresponding RRCReconfigurationCompleteSidelink or RRCReconfigurationFailureSidelink message”.
Proposal 4	Introduce a new IE in SUI for Rx UE to report to the network on the need of SL-DRX based DCR reception, wherein the monitored destination L2 ID should be included.
Proposal 5	When the UE is monitoring both “Either at least one L2 ID mapping to non-DRX Tx profile, or an L2 ID mapping to both DRX and non-DRX Tx profile” and “at least one L2 ID mapping to DRX Tx profile”, the UE does not perform SUI reporting of “for NR sidelink groupcast or broadcast reception, the Destination Layer-2 ID and QoS profile associated with its interested services”.
Proposal 6	R2 dummify the Tx profile list definition in pre-configuration, but defines a separate container for Tx profile, separate from the pre-configuration.
Proposal 7	If Proposal 4 is not agreeable, R2 clarifies how the CT1 spec (including a per-service Tx profile, encoded separately from the bits for pre-configuration) and R2 spec (also including a list of Tx profile within the pre-configuration) are supposed to work with each other.
Proposal 8	Confirm the WA that power-saving resource allocation schemes apply to NR SL discovery transmission in the dedicated discovery TX pool(s).

[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref189809556][bookmark: _Ref174151459][bookmark: _Ref450865335]Reference
[1] R2-2202203 Summary of [Post116bis-e][705][V2XSL] Open issues on SL DRX (OPPO)
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[3] R2-2204579 Discussion on DRX left issues for configuration aspects
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