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Introduction

During the RAN2#117-e meeting, the issue on whether there is a need to indicate the support for Half-Duplex FDD RedCap in SIB1 was discussed, and the following agreement has been achieved by RAN2 in[1].
Agreements:

Support for Half-Duplex FDD RedCap is indicated using a single bit in SIB1 (pending on whether FD-FDD is mandatory for RedCap UEs) (To be included in the CR with an FFS)

In this contribution, we provide discussion on the RAN3 impact. The corresponding CRs for TS38.423 and TS38.473 are provided  in [2] and [3] respectively.
Discussion
In current R17 TS38.331-h00, the "halfDuplexRedCap-Allowed " field with an FFS is added into SIB1 to indicate whether the cell supports half-duplex FDD RedCap UEs or not as below:

SIB1-v1700-IEs ::=               SEQUENCE {

    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R

    ue-TimersAndConstants-RemoteUE-r17   UE-TimersAndConstants-RemoteUE-r17                             OPTIONAL,  -- Need R

    uac-BarringInfo-v1700                SEQUENCE {

        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700                               OPTIONAL   -- Cond MINT

    }                                                                                                   OPTIONAL,  -- Need R

    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R

    featurePriorities-r17        SEQUENCE {

        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,

        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,

        ce-Priority-r17              FeaturePriority-r17                                                OPTIONAL,

        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL,

    ...

    }                                                                                                   OPTIONAL,  -- Need R

    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R

    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R

    eDRX-Allowed-r17             ENUMERATED {true}                                                       OPTIONAL,  -- Need R

    -- FFS whether eDRX-allowed is one or two bits, i.e. separate for idle/inactive

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

    -- FFS whether halfDuplexRedCapAllowed is kept, remove also from related procedure

    cellBarredRedCap-r17         SEQUENCE {

        cellBarredRedCap1Rx-r17      ENUMERATED {barred, notBarred},

        cellBarredRedCap2Rx-r17      ENUMERATED {barred, notBarred}

    }                                                                                                   OPTIONAL,  -- Need R

    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S

    nonCriticalExtension         SEQUENCE {}                                                            OPTIONAL
}

According to the latest TS38.331, upon receiving the SIB1 the UE shall:

1>
store the acquired SIB1;

1>
if the UE is a RedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the RedCap UE is in RRC_CONNECTED while T311 is running:
2>
if intraFreqReselectionRedCap is not present in SIB1:

3>
consider the cell as barred in accordance with TS 38.304 [20];

3>
perform barring as if intraFreqReselectionRedCap is set to allowed;

2> else:

3>
if the cellBarredRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or

3>
if the cellBarredRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or

3>
if the halfDuplexRedCapAllowed is not present in the acquires SIB1 and the UE supports only half-duplex FDD operation:

4>
consider the cell as barred in accordance with TS 38.304 [20];

4>
consider cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20];

In earlier legacy LTE, It is possible for some UEs to only support half-Duplex FDD mode. In NR, it is reasonable to assume that some reduced capability UE's implementation only supports half-Duplex FDD mode  in a certain band. However, it is not mandatory for the RAN to support half-Duplex FDD, in the case if HD-FDD only RedCap UE accesses the gNB without HD-FDD support,  the gNB only can be aware of the UE capability after establishing RRC connection, then the gNB shall release the UE to idle. This mechanism leads to an increase in UE power consumption, while energy saving is critical for some RedCap UEs. So, We think It is beneficial to indicate the support for HD-FDD RedCap in SIB1 to avoid a HD-FDD only RedCap UE from accessing a cell doesn't support HD-FDD.

Observation 1 :  if NG-RAN does not indicate the support for HD-FDD RedCap in SIB1, it causes an increase in UE power consumption.
The RedCap Broadcast Information IE is introduced in the Served Cell Information NR IE over XnAP/F1AP in R17 to enable exchange of the redcap barring/support status in neighbour cells. Since RAN2 has already added the "halfDuplexRedCapAllowed" filed in SIB1 to indicate whether the cell supports HD-FDD RedCap UEs or not, the similar HD-FDD support information of the cell shall be introduced in the RedCap Broadcast Information IE. Of course, since the "halfDuplexRedCap-Allowed " field is with an FFS in RAN2's 38.331, the inclusion of the HD-FDD support information of the cell in RedCap Broadcast Information IE is need to be finally confirmed in RAN2.

Proposal 1: Introduce the HD-FDD support information into the RedCap Broadcast Information IE  in the Served Cell Information NR IE over XnAP/F1AP. The inclusion of such information is need to be  finally confirmed in RAN2.

Proposal 2: The corresponding CRs for TS38.423 and TS38.473 are provided in [2] and [3] respectively.

Conclusion
Observation 1 :  if NG-RAN does not indicate the support for HD-FDD RedCap in SIB1, it causes an increase in UE power consumption.
Proposal 1: Introduce the HD-FDD support information into the RedCap Broadcast Information IE  in the Served Cell Information NR IE over XnAP/F1AP. The inclusion of such information is need to be  finally confirmed in RAN2.

Proposal 2: The corresponding CRs for TS38.423 and TS38.473 are provided in [2] and [3] respectively.
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