[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG2 Meeting #125bis	R2-2402571
Changsha, China, April 15th – April 19th, 2024
                         
Source:	vivo
[bookmark: Title][bookmark: _GoBack]Title:	Discussion on whether/how to configure both SL-U and SL-CA in SIB12
[bookmark: Source]Agenda Item:	7.15.2
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. Introduction
During RAN2#125 meeting [1], an issue about whether SL-U and SL-CA can be configured meanwhile in SIB12 is arisen. The related agreement is listed below.
	· [bookmark: _Hlk162364029]RAN2 postpones the decision on whether both SL-U and SL-CA can be configured in SIB12, looking into first the potential Spec impacts needed.


In this paper, we conduct the discussion from the following perspectives:
· [bookmark: _Hlk162355548][bookmark: _Hlk161928446]Possibility of cell-level configurations for both SL-U and SL-CA meantime
· [bookmark: _Hlk162355886]Potential Stage 3 Specification impact
2. Discussion
2.1 Possibility of cell-level configuration for R18 features meantime
There was an offline discussion held over such topic as well in the last meeting [2], which is summarized with the following conclusions.
	During F2F offline in Brk. 3 room
Observation: If there’s not legacy UE or UE not supporting SL-U in the cell, it makes no sense to configure SL-U carrier in the extended frequency list in SIB12; but if there is, putting SL-U in the legacy frequency list may make sense to legacy UEs. 
After further F2F check among companies
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: RAN2 reaches the common understanding that a gNB implementing Rel-18 SL evolution feature can support a cell only configuring SL-U in SIB12, or a cell only configuring SL CA in SIB12 (but not a cell configuring both). 
Proposal 1a: If P1 is not possible, RAN2 postpones the decision on whether both SL-U and SL-CA can be configured in SIB12, looking into first the potential Spec impacts needed. 


Based on the former part of observation, we agree that a cell which only accommodates legacy UEs and/or UEs not supporting SL-U, is unnecessary to configure SL-U carrier in the legacy frequency list. But the “necessity” to not configure is on condition that cell has the knowledge what types of UE is under its coverage. This kind of priori-knowledge is not foreseen when deploying in reality. If this is the case, then we can discuss how the network can decide whether to configure SL-U carrier as well as SL-CA, and we think there should not be too many restrictions on network to avoid a cell from the possibility of being able to configure both features.
From our perspective, the most persuasive reason is that there can be multiple types of UE roaming in one cell. For example, it happens to be that the UE supporting SL-U and the UE supporting SL-CA locate in a cell at the same time, both of which are not connected to the network and tend to work by using SIB12. If there is a restriction that a cell cannot configure both features concurrently in the cell-specific configurations, at least one types of UE cannot work in RRC_IDLE/INACTIVE until a connection to network is established. The consequence is profitless for the network vendor which is able to support unlicensed band and ITS band. What is more, the UE vendor can also suffer from discontinuous or interrupted services under the scenario.
Observation 1: If a cell is not allowed to configure SL-CA and SL-U in SIB12 concurrently, SL-U UEs and SL-CA UEs in RRC_IDLE/INACTIVE cannot be supported to work at the same time.
There are also arguments during RAN2 #125 offline discussion [AT125][106][V2X/SL] that:
	But some companies argued that if gNB configured SL-U in SIB12, it couldn’t configure any other non-SL-U carriers, as this means SL-U and SL-CA are configured simultaneously, which is a so called “co-existence” that they believe not in the Scope of R18.


In our understanding, as we discussed in Observation 1, there may be the case that both types of UE to work under a same cell, so the objective of the WID ‘The work is limited to intra-band CA for the ITS band in FR1 (Band n47)’ is from the UE’s perspective but not from the NW configuration perspective.
Observation 2: The limitation in WID is more from UE’s perspective (i.e. UE is not assumed to perform SL-CA for a combination of unlicensed band and ITS band) but not mention the restriction on network side.
Even from the perspective of UE, we understand we don’t need to worry about whether it may work on both SL-U carrier and SL-CA carrier, as there seems no such kind of UE capability reporting in band combination for unlicensed band and ITS band. Even if someone argues that it may happen that an RRC_IDLE/INACTIVE UE supporting both SL-CA and SL-U at the same time, the UE can by implementation to decide which types of transmission scheme it would like to enable, in consideration of network configuration. For instance, a full-capable R18 UE is equipped with both features; and the cell broadcasts configurations for SL-U and SL-CA. When staying at RRC_IDLE/INACTIVE state, the upper layer of UE indicates some commercial services come, this UE would apply SL-U to transmit on unlicensed band. While other services of higher priority also come which supports SL-CA. To ensure the transmission reliability, the UE may cease the transmission on SL-U and start with SL-CA scheme, or it may operate transmissions using two features in a TDM way fully by implementation.
Based on the above analysis, we believe it is significant to allow a cell to configure both SL-U and SL-CA concurrently, at least in terms of specification.
Proposal 1: Both SL-U and SL-CA can be configured in SIB12 meantime.
2.2 Potential Stage 3 Specification impact
Regarding the stage 3 design, there may be three candidate options to consider and discuss thoroughly.
[bookmark: _Hlk162367156]Option 1: SL-U carrier is contained in sl-FreqInfoList-r16
Option 2: SL-U carrier is contained in sl-FreqInfoListSizeExt-v1800
Option 3: Introduce a new IE, e.g., sl-FreqInfoUnlicensed-r18 to contain SL-U carrier
Option 1
As clarified in [3], we fully agree that there will be an NBC problem if NW configures SL-U carrier in sl-FreqInfoList-r16. To be specific, because there will only be one entry in this list from R16, if NW configures SL-U in it, the legacy UE can obtain carrier information configured on unlicensed band, and take it as the carrier allowing legacy service. However, legacy UE internally does not support shared spectrum access scheme, leading that it cannot proceed with any operation. 
Besides, in the view of network, the specification naturally prohibits a cell from configuring to support legacy service and service supporting SL-U simultaneously. That is, a cell can only configure either legacy carrier or SL-U carrier in SIB12.
Observation 3: If SL-U carrier is contained in sl-FreqInfoList-r16, legacy UE would have NBC issue, SL-U carrier and legacy carrier cannot be configured simultaneously given that there is only one entry allowed for sl-FreqInfoList-r16.
Option 2
In this kind of design, there would be no explicit indication on which entry is configured for unlicensed band, thus it can introduce more spec impact and UE complexity for the UE to judge whether the cell support sidelink shared access and the indeed carrier frequency on the unlicensed band.
Observation 4: If SL-U carrier is contained in sl-FreqInfoListSizeExt-v1800, more spec impact and UE complexity are required for the UE to identify which carrier frequency is on the unlicensed band.
Option 3
To Step forward from Option 2 and to free UE from the burden of identifying carrier configuration on different bands, it is optimal to introduce an IE dedicated for SL-U carrier frequency and related configurations on the unlicensed band.
Proposal 2: Introduce new IE e.g. sl-FreqInfoUnlicensed-r18 to contain SL-U carrier frequency configurations.
Proposal 2a: If Proposal 2 is agreed, Adopt TP in Annex.
3. Conclusion
In summary, we make the following observations and proposals on whether/how to configure both SL-U and SL-CA in SIB12:
Observation 1: If a cell is not allowed to configure SL-CA and SL-U in SIB12 concurrently, SL-U UEs and SL-CA UEs in RRC_IDLE/INACTIVE cannot be supported to work at the same time.
Observation 2: The limitation in WID is more from UE’s perspective (i.e. UE is not assumed to perform SL-CA for a combination of unlicensed band and ITS band) but not mention the restriction on network side.
Proposal 1: Both SL-U and SL-CA can be configured in SIB12 meantime.

Observation 3: If SL-U carrier is contained in sl-FreqInfoList-r16, legacy UE would have NBC issue, SL-U carrier and legacy carrier cannot be configured simultaneously given that there is only one entry allowed for sl-FreqInfoList-r16.
Observation 4: If SL-U carrier is contained in sl-FreqInfoListSizeExt-v1800, more spec impact and UE complexity are required for the UE to identify which carrier frequency is on the unlicensed band.
Proposal 2: Introduce new IE e.g. sl-FreqInfoUnlicensed-r18 to contain SL-U carrier frequency configurations.
Proposal 2a: If Proposal 2 is agreed, Adopt TP in Annex.
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–	SIB12
SIB12 contains NR sidelink communication/discovery 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-ConfigCommonGC-BC-r17         SL-DRX-ConfigGC-BC-r17                                                 OPTIONAL,    -- Need R
    sl-DiscConfigCommon-r17              SL-DiscConfigCommon-r17                                                OPTIONAL,    -- Need R
    sl-L2U2N-Relay-r17                   ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-NonRelayDiscovery-r17             ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-L3U2N-RelayDiscovery-r17          ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-TimersAndConstantsRemoteUE-r17    UE-TimersAndConstantsRemoteUE-r17                                      OPTIONAL     -- Need R
    ]],
    [[
    sl-FreqInfoListSizeExt-v1800         SEQUENCE (SIZE (1..maxNrofFreqSL-1-r18)) OF SL-FreqConfigCommon-r16    OPTIONAL,    -- Need R
    sl-RLC-BearerConfigListSizeExt-v1800 SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need R
    sl-SyncFreqList-r18                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-Freq-Id-r16               OPTIONAL,    -- Need R
    sl-SyncTxMultiFreq-r18               ENUMERATED {true}                                                      OPTIONAL,    -- Need S
    sl-MaxTransPowerCA-r18               P-Max                                                                  OPTIONAL,    -- Need R
    sl-DiscConfigCommon-v1800            SL-DiscConfigCommon-v1800                                              OPTIONAL     -- Need R
    ]],
[[
[bookmark: _Hlk162364512]sl-FreqInfoUnlicensed-r18            SL-FreqConfigCommon-r16                                                OPTIONAL,    -- Need R
]]
}

SL-ConfigCommonNR-r16 ::=        SEQUENCE {
    sl-FreqInfoList-r16                  SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16      OPTIONAL,    -- Need R
    sl-UE-SelectedConfig-r16             SL-UE-SelectedConfig-r16                                               OPTIONAL,    -- Need R
    sl-NR-AnchorCarrierFreqList-r16      SL-NR-AnchorCarrierFreqList-r16                                        OPTIONAL,    -- Need R
    sl-EUTRA-AnchorCarrierFreqList-r16   SL-EUTRA-AnchorCarrierFreqList-r16                                     OPTIONAL,    -- Need R
    sl-RadioBearerConfigList-r16         SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16       OPTIONAL,    -- Need R
    sl-RLC-BearerConfigList-r16          SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16         OPTIONAL,    -- Need R
    sl-MeasConfigCommon-r16              SL-MeasConfigCommon-r16                                                OPTIONAL,    -- Need R
    sl-CSI-Acquisition-r16               ENUMERATED {enabled}                                                   OPTIONAL,    -- Need R
    sl-OffsetDFN-r16                     INTEGER (1..1000)                                                      OPTIONAL,    -- Need R
    t400-r16                             ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000} OPTIONAL,    -- Need R
    sl-MaxNumConsecutiveDTX-r16          ENUMERATED {n1, n2, n3, n4, n6, n8, n16, n32}                          OPTIONAL,    -- Need R
    sl-SSB-PriorityNR-r16                INTEGER (1..8)                                                         OPTIONAL     -- Need R
}

SL-NR-AnchorCarrierFreqList-r16 ::=  SEQUENCE (SIZE (1..maxFreqSL-NR-r16)) OF ARFCN-ValueNR

SL-EUTRA-AnchorCarrierFreqList-r16 ::= SEQUENCE (SIZE (1..maxFreqSL-EUTRA-r16)) OF ARFCN-ValueEUTRA

SL-DiscConfigCommon-r17 ::=   SEQUENCE {
    sl-RelayUE-ConfigCommon-r17   SL-RelayUE-Config-r17,
    sl-RemoteUE-ConfigCommon-r17  SL-RemoteUE-Config-r17
}

[bookmark: OLE_LINK70][bookmark: OLE_LINK71]SL-DiscConfigCommon-v1800 ::=    SEQUENCE {
    sl-RelayUE-ConfigCommonU2U-r18   SL-RelayUE-ConfigU2U-r18,
    sl-RemoteUE-ConfigCommonU2U-r18  SL-RemoteUE-ConfigU2U-r18
}

-- TAG-SIB12-STOP
-- ASN1STOP

Editor's Note: FFS whether the old indication for R17 U2N Relay can be used for R18 U2U Relay or a new U2U Relay-specific indication is needed for gNB capability of supporting U2U Relay.
Editor's Note: The mapping configuration (from e2e SLRB to RLC channel) is needed in pre-configuration. The existing table format is used as a baseline, subject to discussion during maintenance.
	SIB12 field descriptions

	segmentContainer
This field includes a segment of the encoded SIB12-IEs. The size of the included segment in this container should be small enough that the SIB message size is less than or equal to the maximum size of a NR SI, i.e. 2976 bits when SIB12 is broadcast.

	segmentNumber
This field identifies the sequence number of a segment of SIB12-IEs. A segment number of zero corresponds to the first segment, A segment number of one corresponds to the second segment, and so on.

	segmentType
This field indicates whether the included segment is the last segment or not.

	sl-CSI-Acquisition
This field indicates whether CSI reporting is enabled in sidelink unicast. If not set, SL CSI reporting is disabled.

	sl-DRX-ConfigCommonGC-BC
This field indicates the sidelink DRX configuration for groupcast and broadcast communication, as specified in TS 38.321 [3]. This field, if present, also indicates the gNB is capable of sidelink DRX.

	sl-EUTRA-AnchorCarrierFreqList
This field indicates the EUTRA anchor carrier frequency list, which can provide the NR sidelink communication configurations.

	sl-FreqInfoList, sl-FreqInfoListSizeExt
This field indicates the NR sidelink communication/discovery configuration on some carrier frequency (ies). In this release, only one entry can be configured in sl-FreqInfoList. More entries can be configured in sl-FreqInfoListSizeExt.

	sl-FreqInfoUnlicensed
This field indicates the NR sidelink communication/discovery configuration on the shared spectrum.

	sl-L2U2N-Relay
This field indicates the support of NR sidelink Layer-2 relay.

	sl-L3U2N-RelayDiscovery
This field indicates the support of L3 U2N relay AS-layer capability, i.e. NR sidelink relay discovery.

	sl-MaxNumConsecutiveDTX
This field indicates the maximum number of consecutive HARQ DTX before triggering sidelink RLF. Value n1 corresponds to 1, value n2 corresponds to 2, and so on.

	sl-MaxTransPowerCA
The maximum total transmit power to be used by the UE across all sidelink carriers.

	sl-MeasConfigCommon
This field indicates the measurement configurations (e.g. RSRP) for NR sidelink communication.

	sl-NonRelayDiscovery
This field indicates the support of NR sidelink non-relay discovery.

	sl-NR-AnchorCarrierFreqList
This field indicates the NR anchor carrier frequency list, which can provide the NR sidelink communication/discovery configurations.

	sl-OffsetDFN
Indicates the timing offset for the UE to determine DFN timing when GNSS is used for timing reference. Value 1 corresponds to 0.001 milliseconds, value 2 corresponds to 0.002 milliseconds, and so on.

	sl-RadioBearerConfigList
This field indicates one or multiple sidelink radio bearer configurations.

	sl-RLC-BearerConfigList, sl-RLC-BearerConfigListSizeExt
This field indicates one or multiple sidelink RLC bearer configurations.

	sl-SSB-PriorityNR
This field indicates the priority of NR sidelink SSB transmission and reception.

	sl-SyncFreqList
Indicates a list of candidate carrier frequencies that can be used for the synchronisation of NR sidelink communication. For SL-Freq-Id-r16, the value 1 corresponds to the frequency of first entry in sl-FreqInfoList broadcast in SIB12, the value 2 corresponds to the frequency of first entry in sl-FreqInfoListSizeExt broadcast in SIB12, the value 3 corresponds to the frequency of second entry in sl-FreqInfoListSizeExt broadcast in SIB12 and so on.

	sl-SyncTxMultiFreq
Indicates that the UE transmits S-SSB on multiple carrier frequencies for NR sidelink communication. If this field is absent, the UE transmits S-SSB only on the synchronisation carrier frequency.

	t400
Indicates the value for timer T400 as described in clause 7.1. Value ms100 corresponds to 100 ms, value ms200 corresponds to 200 ms and so on.



