3GPP TSG RAN WG1 #112bis-e			R1-2303172
e-Meeting, April 17th – April 26th, 2023

Agenda item:	7.2
Source:	NEC
Title: 	Maintenance of Rel-17 RedCap
Document for:	Discussion and Decision
Introduction
In RAN1#112, support of SDT on a separate initial DL BWP without CD-SSB but with NCD-SSB was discussed but postponed waiting for RAN2 progress.
In RAN2#121, it was agreed that a separate initial BWP without CD-SSB is configured with NCD-SSB for SDT. A CR package of TS 38.306 and TS 38.331 for SDT was submitted to RAN#99 and approved [1]. TS 38.306 and TS 38.331 have been revised accordingly [2][3]. 
In this contribution, we discuss whether there is any RAN1 impact to support SDT on a separate initial BWP without CD-SSB but with NCD-SSB.
Discussion
Monitoring SI updates and paging:
RAN2 has agreed monitoring SI update and paging is not required on a separate initial DL BWP without CD-SSB during SDT procedure. SI update and paging would be done by dedicated signaling. Therefore, it is not necessary for RedCap UE to retune CORESET#0 bandwidth for the purpose of monitoring SI update and paging.
[bookmark: _Toc60776708][bookmark: _Toc131064339]5.2.2.2.2	SI change indication and PWS notification
…
UEs in RRC_INACTIVE while SDT procedure is ongoing shall monitor for SI change indication in any paging occasion at least once per modification period, if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB.
…
ETWS or CMAS capable UEs in RRC_INACTIVE while SDT procedure is ongoing shall monitor for indication about PWS notification in any paging occasion at least once every defaultPagingCycle, if the initial downlink BWP on which the SDT procedure is ongoing is associated with a CD-SSB.

Observation:
· RedCap UE in SDT procedure on a separate initial DL BWP with NCD-SSB but no CD-SSB is not required to retune to CORESET#0 bandwidth for monitoring SI update and paging.

A new UE capability ncd-SSB-ForRedCapInitialBWP-SDT is introduced for SDT support based on NCD-SSB on a separate initial DL BWP without CD-SSB [2].
ncd-SSB-ForRedCapInitialBWP-SDT-r17
Indicates that the UE supports using RedCap-specific initial DL BWP associated with NCD-SSB for SDT. If absent, the UE only supports SDT in an initial DL BWP that includes the CD-SSB. UE supporting this feature shall indicate support of supportOfRedCap-r17 and ra-SDT-r17 and/or cg-SDT-r17.

A RedCap UE capable of ncd-SSB-ForRedCapInitialBWP-SDT can perform SDT on a separate initial DL BWP without CD-SSB but with NCD-SSB and not required to retune to CORESET#0 BWP for monitoring SI update and paging during SDT procedure. 
For a RedCap UE which is capable of SDT on a separate initial DL BWP without CD-SSB but with NCD-SSB is not required capability of BWP operation without restriction (FG28-1a).

Proposal:
· A RedCap UE capable of ncd-SSB-ForRedCapInitialBWP-SDT is not required a capability of BWP operation without restriction (FG28-1a) for SDT operation on a separate initial DL BWP without CD-SSB but with NCD-SSB.

SSB-PUSCH association
RAN2 has agreed for RedCap UE to configure a separate initial DL BWP with NCD-SSB in RRC_INACTIVE if it does not contain CD-SSB for SDT. 
Configuring NCD-SSB in RRC_CONNECTED is already supported for Rel-17 RedCap UE. NCD-SSB in RRC_CONNECTED has the same values for the properties of CD-SSB except frequency position, periodicity and time offset, as specified in the field description of nonCellDefiningSSB [3].
BWP-DownlinkDedicated ::=           SEQUENCE {
…
    [[
…
    nonCellDefiningSSB-r17              NonCellDefiningSSB-r17                                            OPTIONAL,   -- Need R
…
    ]]
}

NonCellDefiningSSB-r17 ::=      SEQUENCE {
    absoluteFrequencySSB-r17        ARFCN-ValueNR,
    ssb-Periodicity-r17             ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare2, spare1 }       OPTIONAL,   -- Need S
    ssb-TimeOffset-r17              ENUMERATED { ms5, ms10, ms15, ms20, ms40, ms80, spare2, spare1 }      OPTIONAL,   -- Need S
    ...
}

nonCellDefiningSSB
If configured, the RedCap UE operating in this BWP uses this SSB for the purposes for which it would otherwise have used the CD-SSB of the serving cell (e.g. obtaining sync, measurements, RLM). Furthermore, other parts of the BWP configuration that refer to an SSB (e.g. the "SSB" configured in the QCL-Info IE; the "ssb-Index" configured in the RadioLinkMonitoringRS; CFRA-SSB-Resource; PRACH-ResourceDedicatedBFR) refer implicitily to this NCD-SSB.
The NCD-SSB has the same values for the properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.

In addition, it is also specified QCL properties of NCD-SSB in RRC_CONNECTED is also the same as CD-SSB, if they have the same index [4].
If the active DL BWP includes the SS/PBCH blocks provided by NonCellDefiningSSB, these SS/PBCH blocks and the SS/PBCH blocks that the UE used to obtain SIB1 have the same QCL properties, if they have the same index.


Observation:
· NCD-SSB in RRC_CONNECTED has the same property as CD-SSB including QCL properties, if they have the same index, apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.

If NCD-SSB in RRC_INACTIVE would also have the same values for the properties of CD-SSB, there seems no issue on PUSCH resource selection is based on the NCD-SSB of the same index as CD-SSB.
In the current specification, in case configuring a separate initial DL BWP with NCD-SSB, NCD-SSB in RRC_INACTIVE needs to be configured by ncd-SSB-RedCapInitialBWP-SDT which reuses NonCellDefiningSSB IE [3] as follows.
SuspendConfig ::=                   SEQUENCE {
…
    [[
    ncd-SSB-RedCapInitialBWP-SDT-r17   SetupRelease {NonCellDefiningSSB-r17}                                 OPTIONAL    -- Need M
    ]]
}

	ncd-SSB-RedCapInitialBWP-SDT
Indicates that the UE uses the RedCap-specific initial DL BWP associated with the NCD-SSB for SDT. The network configures this field if a RedCap UE is configured with SDT in the RedCap-specific initial DL BWP not associated with CD-SSB. If configured, the NCD-SSB indicated by this field can only be used during the SDT procedure for CG-SDT or RA-SDT.



The field description of ncd-SSB-RedCapInitialBWP-SDT does not have description of values for properties of NCD-SSB. In order for NCD-SSB in RRC_INACTIVE to have the same value for the property of CD-SSB, the same description as nonCellDefiningSSB for RRC_CONNECTED would be needed.

Proposal:
· NCD-SSB for SDT in RRC_INACTIVE should have the same values for properties of CD-SSB, as in the case of RRC_CONNECTED
· The field description of ncd-SSB-RedCapInitialBWP-SDT needs the same text as that of  nonCellDefiningSSB that “The NCD-SSB has the same values for the properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.”
· NCD-SSB in RRC_INACTIVE and CD-SSB have the same QCL properties, if they have the same index

According to the discussion above, we make the following proposal:
Proposal:
· PUSCH resource selection for SDT on a separate initial DL BWP configured with NCD-SSB is based on NCD-SSB of the same index as CD-SSB.

 Summary
In this contribution, we discuss SDT support on a separate initial BWP without SSB but with SSB, and we made the following observation and proposals.
Observation:
· RedCap UE in SDT procedure on a separate initial DL BWP with NCD-SSB but no CD-SSB is not required to retune to CORESET#0 bandwidth for monitoring SI update and paging.
Proposal:
· For RedCap UE which indicates a capability ncd-SSB-ForRedCapInitialBWP-SDT-r17 is not required a capability of BWP operation without restriction (FG28-1a) for SDT operation on a separate initial DL BWP without CD-SSB but with NCD-SSB.
Observation:
· NCD-SSB in RRC_CONNECTED has the same property as CD-SSB including QCL properties, if they have the same index, apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.
Proposal:
· NCD-SSB for SDT in RRC_INACTIVE should have the same values for properties of CD-SSB, as in the case of RRC_CONNECTED
· The field description of ncd-SSB-RedCapInitialBWP-SDT needs the same text as that of  nonCellDefiningSSB that “The NCD-SSB has the same values for the properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) of the corresponding CD-SSB apart from the values of the properties configured in the NonCellDefiningSSB-r17 IE.”
· NCD-SSB in RRC_INACTIVE and CD-SSB have the same QCL properties, if they have the same index
Proposal:
· [bookmark: _GoBack]PUSCH resource selection for SDT on a separate initial DL BWP configured with NCD-SSB is based on NCD-SSB of the same index as CD-SSB.
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