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1. Introduction
In recent RAN2 meetings, there are some discussions about Redcap UE capability and cell selection, and in this paper, we will further discuss the issues on cell selection and paging capability for RedCap UEs.
2. Discussion
2.1. [bookmark: OLE_LINK139][bookmark: OLE_LINK140]Cell Selection related to RAN4 LS on offset for 1Rx
	RAN4 has identified that RSRP measurement accuracy for UE using 1 Rx is worse compared to RSRP measurement accuracy for UE using 2 Rx UE by certain offset. 
ACTION: 	RAN4 respectfully asks RAN2 to consider RAN4 recommendation on how RedCap UE using 1 Rx branch or 2 Rx branches determines the RSRP related thresholds used by the RedCap UE for different procedures.


In the LS[1] from RAN4, it states that RAN4 has identified that RSRP measurement accuracy for UE using 1 Rx is worse compared to RSRP measurement accuracy for UE using 2 Rx UE. It has some impacts on the thresholds which are defined for RSRP measurements. RAN4 has given a list of RSRP thresholds for different procedures, and these thresholds can be added a fixed offset for compensation. The fixed offset is specified in RAN4 specification since the corresponding requirements are defined in RAN4. However, other RSRP thresholds not included in the list have the similar problems, especially the threshold for cell selection, i.e. Q-RxLevMin, influencing whether the cell can be camped on. Considering the specification scope, such kind of threshold will not be defined in RAN4. So we propose to address this issue in RAN2. It is necessary to introduce the specific cell selection threshold for RedCap UEs with 1RX to allow them to select a suitable cell and work normally. 
Proposal 1: Support to configure the cell selection parameters specific for 1RX RedCap UE, considering the RAN4 LS on the worse RSRP measurement accuracy for 1RX RedCap UE.
2.2. UERadioPagingInformation
In NR, there exists UERadioPagingInformation inter-node message, which includes UE’s capability like supported NR frequency bands. If received, the NG-RAN node may use it to apply specific paging schemes, e.g., performs paging only on UE supported NR frequency bands. UE’s Rx capability can also be utilized for specific paging scheme. It is agreed that SIB1 indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. With cellBarredRedCap1Rx (or cellBarredRedCap2Rx) indicated in SIB1, RedCap UEs with 1 Rx branch (or 2 Rx branches) are not allowed to camp in the cell. Correspondingly, the gNB may not perform paging in the cell if paging messages for UEs with above Rx capability are received. Thus, as assistance information for specific paging scheme, the Rx branches of UE should be included in above UERadioPagingInformation message, which is with limited overhead.
Observation 1: Based on the RX branches capability, gNB may only send paging message to the specific UEs (e.g. if the paging message is for 1RX UE but the cell bars all 1RX RedCap UEs, gNB can choose not to send paging message.).
Observation 2: The current access indications in SIB1 includes both cellBarredRedCap1Rx and cellBarredRedCap2Rx, which indicate that the cell is barred for a RedCap UE with 1 Rx branch and 2 Rx branch, respectively. It means RX braches level paging capability is more reasonable than just RedCap UE level.
Proposal 2: The Rx branches capability should be included in the UERadioPagingInformation of inter-node message.
3. Conclusion
[bookmark: _GoBack]The contribution focuses on UE access restriction for RedCap UEs. Corresponding observations and proposals are listed as below: 
Observation 1: Based on the RX branches capability, gNB may only send paging message to the specific UEs (e.g. if the paging message is for 1RX UE but the cell bars all 1RX RedCap UEs, gNB can choose not to send paging message.).
Observation 2: The current access indications in SIB1 includes both cellBarredRedCap1Rx and cellBarredRedCap2Rx, which indicate that the cell is barred for a RedCap UE with 1 Rx branch and 2 Rx branch, respectively. It means RX braches level paging capability is more reasonable than just RedCap UE level.
Proposal 1: Support to configure the cell selection parameters specific for 1RX RedCap UE, considering the RAN4 LS on the worse RSRP measurement accuracy for 1RX RedCap UE.
Proposal 2: The Rx branches capability should be included in the UERadioPagingInformation of inter-node message.
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[bookmark: _Toc60777639][bookmark: _Toc100844678]<Unchanged Text Omitted>
–	UERadioPagingInformation
This message is used to transfer radio paging information, covering both upload to and download from the 5GC, and between gNBs.
Direction: gNB to/ from 5GC and gNB to/from gNB
UERadioPagingInformation message
-- ASN1START
-- TAG-UE-RADIO-PAGING-INFORMATION-START

UERadioPagingInformation ::= SEQUENCE {
    criticalExtensions                  CHOICE {
        c1                                  CHOICE{
            ueRadioPagingInformation            UERadioPagingInformation-IEs,
            spare7 NULL,
            spare6 NULL, spare5 NULL, spare4 NULL,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture            SEQUENCE {}
    }
}

UERadioPagingInformation-IEs ::=    SEQUENCE {
    supportedBandListNRForPaging        SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR    OPTIONAL,
    nonCriticalExtension                UERadioPagingInformation-v15e0-IEs                      OPTIONAL
}

UERadioPagingInformation-v15e0-IEs ::= SEQUENCE {
    dl-SchedulingOffset-PDSCH-TypeA-FDD-FR1     ENUMERATED {supported}          OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeA-TDD-FR1     ENUMERATED {supported}          OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeA-TDD-FR2     ENUMERATED {supported}          OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeB-FDD-FR1     ENUMERATED {supported}          OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeB-TDD-FR1     ENUMERATED {supported}          OPTIONAL,
    dl-SchedulingOffset-PDSCH-TypeB-TDD-FR2     ENUMERATED {supported}          OPTIONAL,
    nonCriticalExtension                UERadioPagingInformation-v17xy-IEsSEQUENCE {}                                 OPTIONAL
}

UERadioPagingInformation-v17xy-IEs ::= SEQUENCE {
    ue-Rx-Chain-r17                     ENUMERATED {oneRx, twoRx}                OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                              OPTIONAL
}

-- TAG-UE-RADIO-PAGING-INFORMATION-STOP
-- ASN1STOP

	UERadioPagingInformation field descriptions

	supportedBandListNRForPaging
Indicates the UE supported NR frequency bands which are derived by the gNB from UE-NR-Capability.

	dl-SchedulingOffset-PDSCH-TypeA-FDD-FR1
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type A in FDD FR1.

	dl-SchedulingOffset-PDSCH-TypeA-TDD-FR1
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type A in TDD FR1.

	dl-SchedulingOffset-PDSCH-TypeA-TDD-FR2
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type A in TDD FR2.

	dl-SchedulingOffset-PDSCH-TypeB-FDD-FR1
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type B in FDD FR1.

	dl-SchedulingOffset-PDSCH-TypeB-TDD-FR1
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type B in TDD FR1.

	dl-SchedulingOffset-PDSCH-TypeB-TDD-FR2
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type B in TDD FR2.

	ue-Rx-Chain
Indicates the Rx branches of the UE which are derived by the gNB from UE-NR-Capability. Value oneRx corresponds to 1 Rx branch of the UE, value twoRx corresponds to 2 Rx branches of the UE.
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