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1. Introduction
RAN2 made agreements that the legacy UE or non-NES capable UE will be barred by NES cell. For NES capable UE, one single bit in SIB1 is introduced for controlling all “NES-capable UEs” to access a cell. So the legacy UE or non-NES capable UE will not camp on a NES cell.

In this paper, we should like to discuss the paging for the legacy UE or non-NES capable UE in NES cell.
2. Discussion
UE power consumption is critical issue in 5G and 3GPP aims to develop the UE power saving mechanism, e.g., UE C-DRX, DCP, PEI, RRM relax, PDCCH skipping, SSSG, LP-WUS and UE assistance information to request to degrade configuration etc.
Observation 1: UE power consumption is critical issue in 5G and 3GPP has always been committed to UE power saving and continuously developing new technologies on it.

In R17 RedCap, cell barred indication for RedCap is indicated in SIB1 and UE RedCap type is indicated in NG paging message, it respects to avoid unnecessary paging message when the RedCap UEs are not allowed to camp on the cell. The same mechanism is also discussed in R18 eRedCap[1].
	RedCap-ConfigCommonSIB-r17 ::= SEQUENCE {

    halfDuplexRedCapAllowed-r17    ENUMERATED {true}                                                    OPTIONAL,  -- Need R

    cellBarredRedCap-r17           SEQUENCE {

        cellBarredRedCap1Rx-r17        ENUMERATED {barred, notBarred},

        cellBarredRedCap2Rx-r17        ENUMERATED {barred, notBarred}
    }                                                                                                   OPTIONAL,  -- Need R

    ...

}


	UERadioPagingInformation-v1700-IEs ::= SEQUENCE {

    ue-RadioPagingInfo-r17                 OCTET STRING (CONTAINING UE-RadioPagingInfo-r17)     OPTIONAL,

    inactiveStatePO-Determination-r17      ENUMERATED {supported}                               OPTIONAL,

    numberOfRxRedCap-r17                   ENUMERATED {one, two}                                OPTIONAL,
    halfDuplexFDD-TypeA-RedCap-r17         SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR OPTIONAL,

    nonCriticalExtension                   SEQUENCE {}                                          OPTIONAL
}


Observation 2: Cell barred indication for RedCap is included in SIB1 and NG PAGING message will include RedCap UE type in R17, it respects to avoid unnecessary paging message when the RedCap UEs are not allowed to camp on the cell and to reduce false paging to other UEs. The same mechanism was also discussed in R18 eRedCap.
The legacy UE or non-NES capable UE will not camp on NES cell according to RAN2 agreements. In order to reduce the false paging to NES capable UE in NES cell, the NES network can only send the paging message in air interface for NES capable UE, i.e., the NES cell will not send the paging for legacy UE or non-NES capable UE. Furthermore, it can reduce the unnecessary paging signalling in NES cell and achieve network energy saving and it can also improve paging capacity in NES cell because the unnecessary paging for non-NES capable UE is filtered.
Observation 3: If the NES mode cell does not send the paging for non-NES capable UE, it can:

· Reduce the unnecessary paging signalling in NES cell and achieve network energy saving;

· Reduce the unnecessary paging signalling in NES cell and improve paging capacity;

· Reduce false paging to NES capable UE in NES cell and save UE power.

Proposal 1: The NES mode cell will not send the paging for non-NES capable UE.
In order to support proposal 2, the gNB should know whether the paged UE support NES or not. For RRC_IDLE UE, the gNB can get the UE capability from AMF via PAGING message in NG interface. For RRC_INACTIVE UE, the gNB in RNA can get the UE capability from anchor gNB via RAN PAGING message in Xn interface. It is up to RAN3 to design the RAN3 signalling for both RRC_IDLE UE case and RRC_INACTIVE UE case.
Proposal 2: Send LS to RAN3/CT1 that the NES mode cell will not send the paging for non-NES capable UE for RRC_IDLE/INACTIVE UE and UE will send NES support indication in NAS message to AMF.
3. Conclusions

Based on the above discussion, we propose following proposals:
Observation 1: UE power consumption is critical issue in 5G and 3GPP has always been committed to UE power saving and continuously developing new technologies on it.
Observation 2: Cell barred indication for RedCap is included in SIB1 and NG PAGING message will include RedCap UE type in R17, it respects to avoid unnecessary paging message when the RedCap UEs are not allowed to camp on the cell and to reduce false paging to other UEs. The same mechanism was also discussed in R18 eRedCap.
Observation 3: If the NES mode cell does not send the paging for non-NES capable UE, it can:

· Reduce the unnecessary paging signalling in NES cell and achieve network energy saving;

· Reduce the unnecessary paging signalling in NES cell and improve paging capacity;

· Reduce false paging to NES capable UE in NES cell and save UE power.

Proposal 1: The NES mode cell will not send the paging for non-NES capable UE.
Proposal 2: Send LS to RAN3/CT1 that the NES mode cell will not send the paging for non-NES capable UE for RRC_IDLE/INACTIVE UE and UE will send NES support indication in NAS message to AMF.
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5. Annex RAN2 agreements for Cell selection/re-selection

RAN2#121

Agreements:

1. RAN2 confirms that non-NES UEs can access to NES cells if NES solution is backwards compatible

RAN2#121bis
None.

RAN2#122

Agreements:

1. We will define UE capabilities with signaling. Details are FFS and will be discussed later during the WI phase.  

2. Separate camping restrictions for NES-capable and non-NES UEs will be defined.  FFS if it is a single bit or more.   
RAN2#123

Agreements

-
One single bit in SIB1 is introduced for controlling all “NES-capable UEs” to access a cell.  FFS what “NES capable UE” bit means.  The NES UE always follows the NES bit used for barring, if present.  If not present the UE shall follow legacy barring.  

-
No new cell baring techniques for non-NES UEs will be specified.  

-
No new cell re-selection techniques will be considered in this Rel-18
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