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1	Introduction
RAN1 sent an LS to RAN2 and RAN4 on use of NCD-SSB instead of CD-SSB in R1-2112802 and asked for feedback from RAN2 and RAN4 on whether the working assumptions are acceptable from RAN2 and RAN4 perspectives, respectively.
In RAN2#116-e, the following agreements were made regarding the use of NCD-SSB instead of CD-SSB for RedCap UEs:

RAN2 confirmed understanding of the current situation:
(FFS if any of the following will be included in a reply LS to RAN1
1. For idle/inactive UEs, the concept of non-cell-defining SSB (NCD-SSB) and the corresponding procedures, i.e., measurements, cell (re-)selection, do not exist in the current RAN2 specifications.
2. For idle/inactive UEs, using NCD-SSB for measurements and cell (re-)selection would still require the UE to re-tune to the CORESET#0 for reading SIBs.
3. In connected mode, current RRC signalling allows configuring SSB-based RRM measurements on any (CD- or NCD-) SSB, but it does not allow using an NCD-SSB for RLM, BFD, link recovery, RO selection, mobility (mobility here refers to the frequency indicated in FreqDLInfo in HO command), in TCI-states or for any other functionality (other than RRM measurements).
4. It would be feasible to inform IDLE, INACTIVE and CONNECTED UEs about a NCD-SSB, however it is up to RAN1 and RAN4 to decide whether it is possible to use a NCD-SSB as QCL source.
5. According to the current RRC specification, PCIs indicated by other SSB and CD-SSB may be either the same or different if both other SSB and CD-SSB are transmitted on the serving cell.
6. PCIs indicated by the NCD-SSB and CD-SSB should be configured as same if both NCD-SSB and CD-SSB are transmitted on the serving cell.
7. [bookmark: _Hlk87227320]According to the current RRC specification, periodicities and/or TX power and/or block indexes (provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon) and/or QCL sources of other SSB may be either the same or different from those of CD-SSB, if both other SSB and CD-SSB are transmitted on the serving cell.
8. Use of CSI-RS for cell and beam RLM and measurements is already supported from RAN2 signalling standpoint.

This document summarizes the Tdocs listed below with an intention to come up with a list of proposals that would make the related online discussion efficient.

· R2-2200190  Discussions on RedCap-specific BWPs	Qualcomm Incorporated 
· R2-2200287  Open issues on Early identification, camping restrictions and NCD-SSB	Intel Corporation 
· R2-2200401 BWP configuration for RedCap UE	DENSO CORPORATION	 
· R2-2200554 Identification and access restriction of RedCap UE, and NCD-SSB related issuesHuawei, HiSilicon 
· R2-2200597 Issues on NCD SSB, identification and access for RedCap	vivo, Guangdong Genius
· R2-2200608 Discussion on separate initial BWP and NCD-SSB for RedCap UE	ZTE Corporation, Sanechips
· R2-2200830 Using NCD-SSB or CSI-RS in DL BWPs for RedCap UEs		Ericsson 
· R2-2200831 [DRAFT] Reply LS on the use of NCD-SSB or CSI-RS in DL BWPs for RedCap UEs Ericsson
· R2-2200862 Discussion on use of NCD-SSB or CSI-RS in DL BWPs for RedCap UE	CMCC
· R2-2201113 RedCap UE power-saving aspects at cell re-selection		Apple
· R2-2201461 Aspects related to use of NCD-SSB	MediaTek Inc.

2	Discussion
2.1	Support for NCD-SSB
In RAN#94-e, there was a discussion on the use of NCD-SSB instead of CD-SSB. In that discussion the proposals below in RP-213046 were endorsed [2], [4], [5], [6], [7], [9], [10] and [11]:
1. Scheme 1 (i.e., UE in IDLE and INACTIVE monitors paging in an initial BWP associated with CD-SSB) is adopted for further work in Rel-17. Scheme 2 (i.e. UE in IDLE and INACTIVE monitors paging in an initial BWP associated with NCD-SSB) is not considered further in Rel-17
2. RAN2 should work on the assumption that the cell reselection measurements and cell ranking are performed based on measurements on the CD-SSB. This applies for intra- and inter-frequency measurements, and for IDLE and INACTIVE states.
This concludes that the legacy behavior, where the UE uses CD-SSB, with respect to measurements, cell (re-)selection and reception of paging should be considered in RRC idle/inactive mode.
 
[bookmark: _Toc92790990][bookmark: _Toc93142692]A RedCap UE in idle/inactive mode monitors paging in an initial BWP associated with CD-SSB, i.e., not in a separate initial BWP associated with NCD-SSB, and perform cell (re-)selection and measurements on the CD-SSB.

2.2	RRC Connected mode
2.2.1 Configuration
In [1], [3], [4], [5], [6], [7] and [11], companies provide their views regarding whether it would be feasible to inform UEs in connected mode about a NCD-SSB. In connected mode, current RRC signalling allows configuring SSB-based RRM measurements on any SSB (CD or NCD), but it does not allow using an NCD-SSB for RLM, BFD, link recovery, RO selection, mobility, in TCI-states or for any other functionality (other than RRM measurements). when an active DL BWP, which is not associated with CD-SSB, is configured via RRC signalling.
In [1], it is proposed that network may configure NCD-SSB for a RedCap UE to use in a dedicated DL BWP in a new field under the BWP-DownlinkDedicated IE associated with that BWP. In [4], [6], [7] and [11], further discussion is provided regarding the properties of such NCD-SSB.

[bookmark: _Toc93142693]In RRC connected mode, NCD-SSB may be configured for a RedCap UE in dedicated DL BWP.

In [7] it is proposed that the network may inform the UE about the presence of a NCD-SSB by providing the NCD-SSB's ARFCN in BWP-DownlinkDedicated IE. In the same discussion paper it has been observed that additional signalling would be required if properties of CD-SSB such as ssb-PositionsInBurst, PCI, ssb-periodicityServingCell, ss-PBCH-BlockPower are to be configured differently for NCD-SSB. Even though it would be easy to introduce the relevant RRC signalling, it is noted that one needs to consider the impact on other functions such as ANR and mobility.
In [4] and [6], similar discussions have been made where it is observed that it may be beneficial to have some properties for NCD-SSB with different configuration compared to CD-SSB. In [4], it is proposed that periodicity of NCD-SSB shall be not less than periodicity of CD-SSB, PCIs indicated by NCD-SSB and CD-SSB should be configured as same and ssb-PositionsInBurst of NCD-SSB and CD-SSB are same. In [6], it is proposed that a separate SSB can be configured with the following properties: absoluteFrequencySSB, ssb-PositionsInBurst, ssb-periodicity, which may be configured differently whereas other properties are assumed to be configured with the same values as CD-SSB. 

[bookmark: _Toc93142694]In Rel-17, for connected mode operation NCD-SSB has the same properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) as the corresponding CD-SSB.

[bookmark: _Toc93142695][bookmark: _Toc92790994]The network may provide absoluteFrequencySSB, ssb-PositionsInBurst, and ssb-periodicity explicitly for NCD-SSB, i.e., other properties such as PCI, ssb-PBCH-BlockPower are configured with the same values from serving cell's CD-SSB.

Note that in RAN2#116-e, the following agreement was made: “PCIs indicated by the NCD-SSB and CD-SSB should be configured as same if both NCD-SSB and CD-SSB are transmitted on the serving cell.”

[bookmark: _Toc93142696]The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB.

In [1], the following proposals have been made regarding NCD-SSB in connected mode operation:

[bookmark: _Toc93142697]If NCD-SSB is configured in a dedicated DL BWP, RedCap UE should assume that the “SSB” in QCL-Info IE and “ssb-Index” in RadioLinkMonitoringRS IE refers to the beam with the same index in the NCD-SSB configured in that BWP.

[bookmark: _Toc93142698]If NCD-SSB is configured in a dedicated DL BWP whose paired UL BWP is configured with RACH-ConfigDedicated, RACH-ConfigCommon or BeamFailureRecovery Config, then the SSB in that RACH configuration (e.g., in CFRA-SSB-Resource IE or in PRACH-ResourceDedicatedBFR IE) refers to the NCD-SSB configured in that DL BWP.

2.2.2 Measurements
In RAN2 the following has been agreed in the previous meeting:
“In connected mode, current RRC signalling allows configuring SSB-based RRM measurements on any (CD- or NCD-) SSB, but it does not allow using an NCD-SSB for RLM, BFD, link recovery, RO selection, mobility (mobility here refers to the frequency indicated in FreqDLInfo in HO command), in TCI-states or for any other functionality (other than RRM measurements).”
In [4], it is argued that even if NCD-SSB can be used to perform RRM measurements of the serving cell, it may not be appropriate to use it for neighbour cells measurements, e.g., due to complexity. Therefore, the following is proposed: 

[bookmark: _Toc93142699]In connected mode neighbor cell measurements based on NCD-SSB is not support for RedCap UEs.

Yet another discussion in [4] is regarding how ssb frequency should be configured for an NCD-SSB for a RedCap UE in connected mode. In legacy measurements are performed only based on the CD-SSB of the serving cell. The CD-SSB is linked to a MeasObjectId via servingCellMO configuration, thus a UE can acquire its intra-frequency neighbor cell configuration by MeasObjectId. The following options are presented in [4] regarding the case when NCD-SSBs are used for RRM measurements considering the current measurement configuration framework as the baseline:
· Option 1: to configure MeasObjectId for each NCD-SSB, i.e., each NCD-SSB can be regarded as a measurement object for serving cell measurement.
· Option 2: to extend MeasObjectNR to include ssbFrequency for each NCD-SSB, i.e., NCD-SSBs share one MeasObjectId with CD-SSB of the serving cell.

The following proposal is made:
[bookmark: _Toc93142700]For serving cell measurement based on NCD-SSB, discuss whether:
[bookmark: _Toc93142701]Option 1: MeasObjectId is configured for each NCD-SSB
[bookmark: _Toc93142702]Option 2: MeasObjectNR is extended to include ssbFrequency for each NCD-SSB.

[bookmark: _Toc93142703]For RedCap UEs in connected mode, UE’s serving cell measurement object is the ssbFrequency associated with the NCD-SSB of its active BWP.

2.2.3 Support for CSI-RS
In the LS reply to RAN1 from RAN2#116-e, RAN2 stated that use of CSI-RS for cell and beam RLM and measurements is already supported from RAN2 signaling standpoint. RAN2 stated further in the same LS reply that it is possible for the network to allow the UE to use gaps for intra-frequency measurements, i.e., so that the UE can re-tune to CD-SSB, however whether those gaps are needed or feasible is up to RAN4 to decide.
In [3] and [9], it is proposed that the working assumption regarding the use of CSI-RS is acceptable from RAN2 standpoint. In [7], it is proposed that it is up to RAN4 to decide whether CSI-RS can be used instead of CD-SSB and NCD-SSB for such measurements.
In [11], it is observed that in case UE operates in a BWP that does not include CD-SSB, CSI-RS can be used for RLM/BFD measurements, however if for the same scenario NCD-SSB is not present in that BWP, CSI-RS cannot be used for RRM measurements as such measurements require an associated detectable SSB. Similar arguments are raised in [5] Therefore, the following is proposed in [11]:
“In case a RedCap UE that supports FG 6-1a operates in a BWP that does not include the CD-SSB and an NCD-SSB is not present in that BWP, UE can support RLM/BFD measurements based on CSI-RS but not RRM measurements based on CSI-RS.”

[bookmark: _Toc93142704]Discuss whether the RAN1 working assumption regarding the use of CSI-RS in connected mode is acceptable from RAN2 standpoint.

In [1], it is proposed that RedCap UEs which do not support CSI-RS can also report “Not need NCD-SSB” as optional UE capability and if a RedCap UE does not support CSI-RS but reports “Not Need NCD-SSB” as optional UE capability, network can configure measurement gaps for the UE to measure CD-SSB located outside its active BWP for RLM/BFD procedure.

[bookmark: _Toc93142705]Discuss whether a RedCap UE, which does not support CSI-RS, can report “Not need NCD-SSB” as an optional UE capability.

2.2.4 Other
In [6], the following have been proposed:
[bookmark: _Toc93142706]Discuss whether NCD-SSB can be used to trigger handover procedure, i.e., whether SSB indicated in absoluteFrequencySSB of frequencyInfo-DL IE in handover command must be CD-SSB.

[bookmark: _Toc93142707]Discuss whether non-RedCap UEs may use NCD-SSB instead of CD-SSB with an optional capability.

2.3	RRC Idle/Inactive mode
In [1], the following proposals are made regarding the configuration with a separate initial UL BWP for RACH:
· If RedCap UEs are configured with a separate initial UL BWP for RACH, it is up to UE implementation whether to perform new RSRP measurement on CD-SSB in the non-RedCap initial DL BWP before a Msg1/A retransmission.
· Update the field description of rach-ConfigCommon that network may configure SSB-based RA in a RedCap-specific UL BWP whose linked DL BWP may not contain any SSB. In that case, UE uses the CD-SSB transmitted by the serving cell for RO selection.
· RedCap-specific two-step RACH (if configured) and four-step RACH are always configured in the same BWP.

In [3] it is proposed that RAN2 should discuss how configuration should be provided when there is a separate initial UL BWP configured for random access.
In [5], it is proposed that measurements should be based on CD-SSB for RACH resource selection if random access is performed in the separate initial BWP.
In [6], it is proposed that in a scenario where random access is configured to be performed in a separate initial BWP with no CD-SSB and NCD-SSB
· UE performs cell selection/reselection based on CD-SSB;
· UE camps on CD-SSB and monitors paging/SIB1/OSI based on the common search space configuration of legacy initial DL BWP
· UE switches to separate initial UL BWP when it triggers random access, UE selects RACH resources based on CD-SSB measurements.
It is also proposed that PDCCH-ConfigCommon of separate initial DL BWP includes common search space configuration for RAR but does not include the common search space configuration for paging/SIB1/OSI.
In [11] a similar discussion is made, and the following is proposed in addition: “If the BWP-InactivityTimer expires and a default BWP is not configured, a BWP switch to the RedCap-specific initial BWP (if configured) is triggered.”
The rapporteur suggests discussing the following:

[bookmark: _Toc93142708]Discuss how configuration, e.g., search space, selection of RACH resources, should be provided when there is a separate initial UL BWP with no CD-SSB and NCD-SSB configured for random access.

[bookmark: _Toc93142709]Discuss whether a RedCap UE performs cell (re)selection measurements based on CD-SSB when there is a separate initial UL BWP with no CD-SSB and NCD-SSB configured for random access.

[bookmark: _Toc93142710]If RedCap UEs are configured with a separate initial UL BWP for RACH, discuss if it is up to UE implementation whether to perform new RSRP measurement on CD-SSB in the non-RedCap initial DL BWP before a Msg1/A retransmission.

[bookmark: _Toc93142711]Discuss whether field description of rach-ConfigCommon is updated that network may configure SSB-based RA in a RedCap-specific UL BWP whose linked DL BWP may not contain any SSB, i.e., in that case, UE uses the CD-SSB transmitted by the serving cell for RO selection.

[bookmark: _Toc93142712]Discuss whether RedCap-specific two-step RACH (if configured) and four-step RACH are always configured in the same BWP.

In [1], the following scenario is discussed: in cells whose initial UL BWP for non-RedCap UEs has bandwidth <=20 MHz, if network configures a RedCap-specific UL initial BWP for RACH, i.e., it is possible for a RedCap UE to use either one to perform random access. The following is proposed:

[bookmark: _Toc93142713]If a RedCap-specific initial UL BWP is configured for RACH, RedCap UEs shall use only the RedCap-specific initial UL BWP to perform RACH.


3	Conclusion
Based on the discussion above rapporteur suggests discussing the following proposals:

Proposal 1	A RedCap UE in idle/inactive mode monitors paging in an initial BWP associated with CD-SSB, i.e., not in a separate initial BWP associated with NCD-SSB, and perform cell (re-)selection and measurements on the CD-SSB.
Proposal 2	In RRC connected mode, NCD-SSB may be configured for a RedCap UE in dedicated DL BWP.
Proposal 3	In Rel-17, for connected mode operation NCD-SSB has the same properties (e.g., ssb-PositionsInBurst, PCI, ssb-periodicity, ssb-PBCH-BlockPower) as the corresponding CD-SSB.
Proposal 4	The network may provide absoluteFrequencySSB, ssb-PositionsInBurst, and ssb-periodicity explicitly for NCD-SSB, i.e., other properties such as PCI, ssb-PBCH-BlockPower are configured with the same values from serving cell's CD-SSB.
Proposal 5	The periodicity of NCD-SSB shall be not less than the periodicity of serving cell’s CD-SSB.
Proposal 6	If NCD-SSB is configured in a dedicated DL BWP, RedCap UE should assume that the “SSB” in QCL-Info IE and “ssb-Index” in RadioLinkMonitoringRS IE refers to the beam with the same index in the NCD-SSB configured in that BWP.
Proposal 7	If NCD-SSB is configured in a dedicated DL BWP whose paired UL BWP is configured with RACH-ConfigDedicated, RACH-ConfigCommon or BeamFailureRecovery Config, then the SSB in that RACH configuration (e.g., in CFRA-SSB-Resource IE or in PRACH-ResourceDedicatedBFR IE) refers to the NCD-SSB configured in that DL BWP.
Proposal 8	In connected mode neighbor cell measurements based on NCD-SSB is not support for RedCap UEs.
Proposal 9	For serving cell measurement based on NCD-SSB, discuss whether:
	Option 1: MeasObjectId is configured for each NCD-SSB
	Option 2: MeasObjectNR is extended to include ssbFrequency for each NCD-SSB.
Proposal 10	For RedCap UEs in connected mode, UE’s serving cell measurement object is the ssbFrequency associated with the NCD-SSB of its active BWP.
Proposal 11	Discuss whether the RAN1 working assumption regarding the use of CSI-RS in connected mode is acceptable from RAN2 standpoint.
Proposal 12	Discuss whether a RedCap UE, which does not support CSI-RS, can report “Not need NCD-SSB” as an optional UE capability.
Proposal 13	Discuss whether NCD-SSB can be used to trigger handover procedure, i.e., whether SSB indicated in absoluteFrequencySSB of frequencyInfo-DL IE in handover command must be CD-SSB.
Proposal 14	Discuss whether non-RedCap UEs may use NCD-SSB instead of CD-SSB with an optional capability.
Proposal 15	Discuss how configuration, e.g., search space, selection of RACH resources, should be provided when there is a separate initial UL BWP with no CD-SSB and NCD-SSB configured for random access.
Proposal 16	Discuss whether a RedCap UE performs cell (re)selection measurements based on CD-SSB when there is a separate initial UL BWP with no CD-SSB and NCD-SSB configured for random access.
Proposal 17	If RedCap UEs are configured with a separate initial UL BWP for RACH, discuss if it is up to UE implementation whether to perform new RSRP measurement on CD-SSB in the non-RedCap initial DL BWP before a Msg1/A retransmission.
Proposal 18	Discuss whether field description of rach-ConfigCommon is updated that network may configure SSB-based RA in a RedCap-specific UL BWP whose linked DL BWP may not contain any SSB, i.e., in that case, UE uses the CD-SSB transmitted by the serving cell for RO selection.
Proposal 19	Discuss whether RedCap-specific two-step RACH (if configured) and four-step RACH are always configured in the same BWP.
Proposal 20	If a RedCap-specific initial UL BWP is configured for RACH, RedCap UEs shall use only the RedCap-specific initial UL BWP to perform RACH.
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