Page 1

3GPP TSG RAN WG2 Meeting #118e      
                    R2-2206143
E-Conference, 9th – 20th May 2022                             
Agenda item:
6.12.2.1
Source:
ZTE Corporation
Title:
[Pre118-e][105][RedCap] Summary of AI 6.12.2.1 on NCD-SSB aspects
WID/SID:
NR_redcap-Core – Release 17
Document for:
Discussion and Decision

1 Introduction
This document summarizes the proposals in agenda “6.12.2.1 NCD-SSB aspects” and proposals in R2-2206019, R2-2206032 and R2-2206033. 

[Pre118-e][105][RedCap] NCD-SSB aspects (ZTE)
Intended outcome: Summary of proposals in AI 6.12.2.1 (apart from R2-2205512, which will be separately discussed), as well as those in R2-2206019, R2-2206032 and R2-2206033
The summary will be used as a basis for an [AT118-e] discussion to be kicked off at the meeting start
2 Discussion  
2.1 Serving Cell measurements
Issue 1: How to perform serving cell measurement (e.g. on CD-SSB or NCD-SSB)? 
	Source
	Related proposals

	ZTE

[R2-2204547]
	Observation 3:  Real deployment will not consider to deploy two SSBs within 20MHz frequency range, so RRCReconfiguration is anyway needed when switch a UE from a BWP containing CD-SSB to another BWP containing NCD-SSB.

Proposal 1: In case UE’s active BWP only contains NCD-SSB, serving cell measurement can be performed on either NCD-SSB or CD-SSB (i.e. follow existing ServingCellMO field).

	Vivo

[R2-2204812]
	Proposal 1: Clarify in the field description of IE nonCellDefiningSSB by removing the FFS part:

	HW

[R2-2205038]
	Proposal 2a: For serving cell measurement based on NCD-SSB, UE changes the serving cell measurement object upon BWP switching, i.e. UE performs serving cell measurement on the NCD-SSB of its active BWP.

Proposal 2b: RAN2 to configure the serving cell MO for RedCap UE with NCD-SSB, with below candidates:

•Option 1: Add servingCellMO-List-NCD-r17 in ServingCellConfig, with the list of MeasObjectId as the serving cell MO list, to configure MOs for NCD-SSBs.

•Option 2: Add “servingCellMO-NCD-r17   MeasObjectId” per active DL BWP associated with NCD-SSB.

•Option 3: No new signaling, i.e. UE uses the MO configurations provided by the legacy servingCellMO (shared for CD-SSB and NCD-SSB), but considers the absoluteFrequencySSB-r17 in NonCellDefiningSSB-r17 of its DL active BWP as the measurement object.

	MTK
[R2-2205522]
	Proposal 3: For all connected mode serving cell procedures, the UE uses the SSB associated with the active BWP.
Proposal 4: The network can configure up to four candidate serving cell MOs, each corresponding to a different SSB in the serving cell.

Proposal 5: The UE considers the MO corresponding to the SSB associated with the active BWP as the serving cell MO.

	Qualcomm
[R2-2206032]
	Proposal 2. 
Network can optionally configure a BWP-specific servingCellMO under BWP-DownlinkDedicated IE, if this BWP contains a SSB different from the one in the default servingCellMO under ServingCellConfig IE.

Proposal 3. 
When UE is in a BWP which is configured with a dedicated servingCellMO, it shall perform its serving cell measurements according to the dedicated servingCellMO, instead of the default servingCellMO configured under ServingCellConfig IE. 

	Ericsson
[R2-2206019]
	Q1 Is it possible to configure CD-SSB and/or multiple NCD-SSB(s) for serving cell measurements?
Answer: RAN2 has agreed in RAN2#117-e that “a RedCap UE may be configured with multiple NCD-SSBs provided that each BWP is configured with at most one SSB.” Considering that for serving cell measurements it would be enough to configure one BWP, e.g., the BWP associated with CD-SSB or a BWP associated with NCD-SSB where data transmission is ongoing, one would typically not configure CD-SSB and/or multiple NCD-SSBs for serving cell measurements.

However, if the UE is configured with a BWP associated with NCD-SSB, it would also be possible to perform serving cell measurements using the CD-SSB, if a measurement gap is configured accordingly. Same applies for the cases where a UE is configured with a BWP associated with NCD-SSB or CD-SSB yet the UE can also perform serving cell measurements in other BWP(s) associated with NCD-SSB(s). 


Regarding how to indicate RedCap UE to perform serving cell measurements, the following two questions are discussed and company views are summarized as below:
· Q1: Whether the UE can be configured to perform serving cell measurements on CD-SSB when its active BWP is associated with NCD-SSB?

· Support: ZTE, Qualcomm, Ericsson

· Not support: Vivo, HW, MTK
· Q2: How to configure the UE to perform serving cell measurements (i.e. signalling design)? 

· For answering “support” to Q1: 
· Solution A-1: Reuse existing servingCellMO IE (based on the assumption that RRCReconfiguration is always needed (e.g. to reconfigure UE CBW) when switching from a BWP associated with CD-SSB and a BWP associated with NCD-SSB).----ZTE
· Solution A-2: Optionally configures a BWP-specific servingCellMO under BWP-DownlinkDedicated IE if BWP-DownlinkDedicated contains nonCellDefiningSSB-r17. If the field is present, the UE shall use this servingCellMO, otherwise, the UE uses legacy servingCellMO.----Qualcomm
· For answering “not support” to Q1: 

· Solution B-1: Add servingCellMO-List-NCD-r17 in ServingCellConfig, each entry associated to the one NCD-SSB MO, the UE selects corresponding servingCellMO upon BWP switching. ----HW, MTK.
· Solution B-2: Configures a BWP-specific servingCellMO under BWP-DownlinkDedicated IE, the field is configured in the BWP if BWP-DownlinkDedicated contains nonCellDefiningSSB-r17. (Rapporteur’s note: different from A-2, this is mandatorily configured for a BWP associated with NCD-SSB). ----HW
· Solution B-3: Reuse legacy servingCellMO (shared for CD-SSB and NCD-SSB), but UE considers the absoluteFrequencySSB-r17 in NonCellDefiningSSB-r17 of its DL active BWP as the measurement object. -----HW, Vivo
For Q1, as indicated in [2], if only few neighbour cells have deployed NCD-SSB, the network will configure the UE to perform neighbour cell measurements on CD-SSB (for triggering mobility), in this case, measurement gap is inevitable when the UE is operating on a BWP associated with NCD-SSB. So limiting the UE to only perform serving cell on NCD-SSB is undesirable.
However, since there is no majority, rapporteur suggests to discuss Q1 online. The outcome of Q1 provides guidance to signalling design, if needed.

Proposal 1: To discuss whether UE can be configured to perform serving cell measurements on CD-SSB when the UE’s active BWP is associated with NCD-SSB.
For Q2, Solution A-2 and Solution B-2 is the same from ASN.1 point of view, but the presence condition will be different. In addition, rapporteur did think Solution B-3 is reasonable, because except ssbFrequency in MeasObjectNR, the SMTC configuration and cell quality derivation configuration may also be different for NCD-SSB and SSB. So rapporteur suggests to focus on Solution B-1 and Solution B-2 for B group.

Proposal 2.1: If answers “Yes” to P1, to select one of the following options:
· Solution A-1: Reuse existing servingCellMO IE.
· Solution A-2: Optionally configures a BWP-specific servingCellMO under BWP-DownlinkDedicated IE if BWP-DownlinkDedicated contains nonCellDefiningSSB-r17. If the field is present, the UE shall use this servingCellMO, otherwise, the UE uses legacy servingCellMO.
Proposal 2.2: If answers “No” to P1, to select one of the following options:

· Solution B-1: Add servingCellMO-List-NCD-r17 in ServingCellConfig, each entry associated to the one NCD-SSB MO, the UE selects corresponding servingCellMO upon BWP switching.

· Solution B-2: Configures a BWP-specific servingCellMO under BWP-DownlinkDedicated IE, the field is configured in the BWP if BWP-DownlinkDedicated contains nonCellDefiningSSB-r17. 
2.2 Definition of intra-frequency measurements
The discussion relates to the following highlight question from RAN4 in [13]:
	Measurement related:

· Is it possible to configure CD-SSB and/or multiple NCD-SSB(s) for serving cell measurements?

· If yes, is it feasible from RAN2’s signalling design perspective to explicitly indicate which SSB is the reference SSB to define intra-frequency measurement?


In current TS 38.300, the definition of intra-frequency measurement and inter-frequency measurements are:
	-
SSB based intra-frequency measurement: a measurement is defined as an SSB based intra-frequency measurement provided the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs is also the same.

-
SSB based inter-frequency measurement: a measurement is defined as an SSB based inter-frequency measurement provided the center frequency of the SSB of the serving cell and the center frequency of the SSB of the neighbour cell are different, or the subcarrier spacing of the two SSBs is different.


Issue 2: How to indicate the reference SSB for intra-frequency measurement? Whether/how to update the definition of intra-frequency measurements?
	Source
	Related proposals

	ZTE

[R2-2204547]
	[RAN4] If yes, is it feasible from RAN2’s signalling design perspective to explicitly indicate which SSB is the reference SSB to define intra-frequency measurement?

[RAN2 answer]: See answer to above question, the SSB indicated by existing ServingCellMO is the reference SSB used to define intra-frequency measurement.

	HW

[R2-2205038]
	Proposal 1: RAN2 support the signalling to explicitly indicate which SSB is the reference SSB to define intra-frequency measurement, with below candidates:

•Option 1: Add new filed/flag in MeasObjectNR to indicate whether its ssbFrequency is the reference SSB.

•Option 2: Use existing servingCellMO to indicate the reference SSB (i.e. the ssbFrequency of servingCellMO is the reference SSB), and allow the ssbFrequency of servingCellMO to be configured as either CD-SSB or NCD-SSB.

	Qualcomm
[R2-2206032]
	Proposal 1. Update the definition of intra-frequency and inter-frequency measurements in the stage-2 spec that they are with respect to the SSB in the servingCellMO used by UE in its active BWP.

	Ericsson
[R2-2206019]
	[RAN4] If yes, is it feasible from RAN2’s signalling design perspective to explicitly indicate which SSB is the reference SSB to define intra-frequency measurement?

Answer: It is feasible from RAN2’s signaling standpoint to explicitly indicate which SSB is the reference SSB to define intra-frequency measurement, if needed.


Based on the proposals, it seems there are two different understandings on how to define intra-frequency measurements. 

· Understanding-1: The SSB used by the UE to perform serving cell measurements is reference SSB; ----ZTE, Qualcomm
· Understanding-2: The reference SSB is explicitly configured by the network, it can be different from the SSB that UE performs serving cell measurements. ----HW
Considering how to define intra-frequency is up to RAN4, for the two measurement related questions asked by RAN4 in [13], rapporteur thinks for the first question, it is better to clarify the situation in RAN2 that irrespective of the outcome of P1, either CD-SSB and NCD-SSB can be used for serving cell measurements, and the measured SSB can be changed upon BWP switching. 

While for the second question from RAN4, RAN4 asks about the feasibility, so rapporteur suggests to confirm the feasibility, but also explain the concern from RAN2 perspective that the indicated SSB may be different from the one UE performs serving cell measurements on. Only if RAN4 confirms there is no problem in doing so, RAN2 can define such signalling. 

Rapporteur would like to point out, if the reference SSB used to intra-frequency measurement can be different from the one used for serving cell measurements, then how to interpret UE gap capability needs to be further discussed. 
Proposal 3: For measurement related questions in [13], reply to RAN4 with the following RAN2 understandings:

· Either CD-SSB or NCD-SSB can be configured for serving cell measurements, not both.

· The SSB used for serving cell measurements may be changed upon BWP switching.
· The outcome of Proposal 1.
· From RAN2 signalling point of view, it is feasible to explicitly indicate which SSB is the reference SSB to define intra-frequency measurements. But the indicated SSB may be different from the SSB that UE performs serving cell measurements on. So RAN2 expects further confirmation from RAN4 before introducing such signalling.

2.3 Neighbour cell measurements

Issue 3: Whether to make update to neighbour cell measurements?
	Source
	Related proposals

	HW

[R2-2205038]
	Proposal 3a: When RedCap UE is on the DL BWP with CD-SSB:

- UE only performs the measurement on the measurement object associated with CD-SSB (for both serving and neighbor cell measurement);

- UE does not perform the measurement on the measurement object associated with the NCD-SSBs configured to its serving cell. 

Proposal 3b: When RedCap UE is on the DL BWP with NCD-SSB: 

- UE at least performs the measurement on the measurement object associated with NCD-SSB in its active DL BWP, if configured (for both serving and potential neighbor cell measurement);

- UE does not perform the measurement on the measurement object associated with other NCD-SSBs, which is configured to its serving cell but is not on its active DL BWP.

- UE may in addition perform the measurement on the measurement object associated with CD-SSB, based on the NW indication, which is a 1bit indication per DL BWP.

Proposal 3c: When UE is on the DL BWP without any SSBs:

- UE only performs the measurement on the measurement object associated with CD-SSB (for both serving and neighbor cell measurement);

- UE does not perform the measurement on the measurement object associated with the NCD-SSBs configured its serving cell. 

	Qualcomm

[R2-2204812]
	Proposal 4. 
If UE's active DL BWP is configured with a BWP-specific servingCellMO, network can include in the BWP-DownlinkDedicated IE the measurement object(s) whose frequency(s) should be changed to the frequency of the servingCellMO in this BWP.


In general, above proposals are discussing how to perform neighbour cell measurements when the SSB used for serving cell measurements is changed. If legacy principle is followed, then the UE is required to measure the MOs that are associated with measID, and for MOs that need gap assistance but gap is not configured, the UE will not measure those MOs. It is up to the network to decide which target frequencies should be measured and the network can configure MOs accordingly. 
Rapporteur understands above proposals want to introduce some enhancements so that MO reconfiguration can be avoid. However, rapporteur also see some problem (or limitation) of above proposals. For instance, even if RedCap UE is on the DL BWP with CD-SSB, the network may want the UE to also measure NCD-SSB frequency (with gap assistance), so that the network knows whether it can trigger BWP addition/release, the spec should not disallow the network to configure inter-frequency measurements on NCD-SSB. 

So before discussing the details of the proposals, rapporteur suggests companies to think about this issue first, and first discuss whether there is a need to make any update to current measurement principle. Details can be discussed after companies have common understanding on the issues. 
Proposal 4: To discuss if there is any problem in applying existing neighbour cell measurements framework to RedCap UEs.
2.4 Handover to BWP without CD-SSB
In RAN4’s LS [13], they asked the following handover related questions:
	Handover related:

· Are the following Handover scenarios valid from RAN2’s perspective?

a) Handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB 

b) Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH

· the specific Redcap BWP associated with NCD-SSB

· the specific Redcap BWP without presence of NCD-SSB


Issue 4: Whether scenario 1 can be supported? I.e. the UE can directly sync to the NCD-SSB and perform RACH to that BWP.
	Source
	Related proposals

	ZTE

[R2-2204544]
	Proposal 1: RAN2 confirms handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly (i.e. scenario 1) is supported.

Proposal 2:  In handover command, if the first active BWP is associated with NCD-SSB, the smtc field included reconfigurationWithSync is configured according to the NCD-SSB of target cell.

	Vivo

[R2-2204812]
	Proposal 2: If the network configures a dedicated BWP including an NCD-SSB in an RRCReconfiguration message which includes the reconfigurationWithSync, the UE should perform its handover directly to that BWP (using the NCD-SSB and the RA resources of that BWP).

	HW

[R2-2205038]
	Proposal 4: It is better for RAN2 not to revert the agreement after stage3 completion by re-opening the discussion on whether to allow handover RedCap UE to a target cell’s Redcap specific BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB.

	MTK

[R2-2205522]
	Proposal 6: The UE can be configured to handover directly to a target cell’s specific Redcap BWP associated with an NCD-SSB

	Apple

[R2-2205636]
	Observation 2: It is more efficient for the RedCap UE to directly sync to the NCD-SSB at handover instead of syncing to the CD-SSB first.

Observation 3: There is no requirement that the NCD-SSB configuration given to one RedCap UE has to be the same as the NCD-SSB config given to other RedCap UE. 

Observation 4: In case the NCD-SSB is longer in periodicity, the UE might try to sync to CD-SSB first (as an implementation). 
Proposal 2 RAN2 to discuss if the UE is expected to directly sync to the NCD-SSB as part of the handover (instead of syncing to the CD-SSB) first.

	Ericsson
[R2-2206019]
	Answer: Both handover scenarios, i.e., a) and b) are valid from RAN2 standpoint.


Company views are summarized below:
Scenario 1: Handover to a target cell’s specific Redcap BWP associated with NCD-SSB directly other than to the initial BWP associated with CD-SSB
· Support: ZTE, Vivo, MTK, Ericsson, Apple?
· Not support: HW
Regarding HW’s comment on previous RAN2 agreement, rapporteur wants to explain that the previous agreement is made for a specific parameter (i.e. aboluteFrequencySSB in frequencyInfoDL), but it does not mean the entire handover procedure cannot be supported. Even if the UE is a RedCap UE and it can be configured to use BWP without CD-SSB. The UE anyway needs to know the CD-SSB information of PCell, otherwise, the UE does not know where to search SIB1 and to camp on after RRC release. 
Based on company proposals, it seems there is majority that confirms the support of Scenario 1. So rapporteur suggests:

Proposal 5: RAN2 confirms that RedCap UE can be configured to handover directly to a target cell’s specific Redcap BWP associated with an NCD-SSB, i.e. the UE directly sync to the NCD-SSB and perform RACH on that BWP. 
In addition, if P4 can be agreed, it is better to confirm how to provide the smtc field in reconfigurationWithSync, the following proposal is mentioned in [1][3].
Proposal 5.1: In handover command, if the first active BWP is associated with NCD-SSB, the smtc field included reconfigurationWithSync is configured according to the NCD-SSB of target cell.
Issue 5: Whether scenario 2 can be supported? I.e. the UE sync to the CD-SSB first and then switch to that BWP to perform RACH.

	Source
	Related proposals

	ZTE

[R2-2204544]
	Proposal 3: RAN2 confirms handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH (i.e. scenario 2) is not supported.

	HW

[R2-2205038]
	Proposal 5: RAN2 confirm it is allowed to handover RedCap UE to a target cell’s initial BWP with CD-SSB and further switch to the Redcap specific BWP for RACH, regardless the RedCap specific BWP associated with/without NCD-SSB.

	MTK

[R2-2205522]
	Proposal 7: The UE cannot be configured to start the handover to an initial BWP and then complete the associated RACH procedure on a different BWP.

	Ericsson
[R2-2206019]
	Answer: Both handover scenarios, i.e., a) and b) are valid from RAN2 standpoint.


Company views are summarized below:

Scenario 2: Handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH
· Support: HW, Ericsson
· Not support: ZTE, MTK
Few companies provide views on this scenario and there is no clear majority, so rapporteur suggests to further discuss this online: 
Rapporteur wants to clarify the intention of RAN4 question is to clarify, upon handover, if the first active BWP is set to a BWP associated with NCD-SSB, whether the UE can switch to initial BWP first, and then switch to the first active BWP to perform RACH, this BWP switching is not triggered by DCI, but triggered by the UE autonomously. So this scenario is not supported by legacy NR UE. 
Proposal 6: To discuss whether handover to a target cell’s initial BWP and further switch to the specific Redcap BWP to send the RACH can be supported.
2.5 SIBs reception in BWP without CD-SSB
Issue 6: How do UE obtain SIB during handover procedure if the first active BWP does not contain CD-SSB?

	Source
	Related proposals

	HW

[R2-2205038]
	Proposal 6: NW should ensure the RedCap UE having SIB1 of target cell, in case RedCap UE performs the RACH of HO in the RedCap specific BWP without CD-SSB (e.g. NW provides SIB1 either in HO command or via the later dedicated RRC signalling).

	Apple

[R2-2205636]
	Proposal 3 The UE is not expected to read SIB1/MIB of the target cell as part of the handover.

	Qualcomm

[R2-2206032]
	Proposal 1. During handover, if dedicatedSIB1-Delivery IE is not included in the handover command and the first active BWP in the target cell does not contain CD-SSB, UE acquires SI either from CSS for SIBs or via dedicated signaling only within the first active BWP.


In case handover to a BWP without CD-SSB, companies views are converged that the UE can only obtain SIBs via dedicated signalling, or CSS configured for SIBs (as in legacy). Rapporteur thinks the wording of QC’s proposal is more accurate.

Proposal 7: During handover, if dedicatedSIB1-Delivery IE is not included in the handover command and the first active BWP in the target cell does not contain CD-SSB, UE acquires SI either from CSS for SIBs or via dedicated signaling only within the first active BWP.
Issue 7: How do UE obtain updated SI or ETWS/CMAS message in a dedicated DL BWP that does not contain CD-SSB?
	Source
	Related proposals

	Qualcomm

[R2-2206032]
	Proposal 2. RAN2 confirm that RedCap UEs in RRC Connected only need to support the following three options for acquiring SI update or ETWS/CMAS message in a dedicated DL BWP that does not contain CD-SSB:

- From CSS for SIBs configured within this DL BWP;  

- Via dedicated signaling;

- Switched by network (either DCI or RRC) to an initial DL BWP where SIBs are sent.  


Only one company discussed this issue, it is the further clarification on previous RAN2 agreement. 
Rapporteur thinks the proposal is technically correct, so to avoid inter-operability issue between the UE and the network, it is better to confirm the understanding in RAN2. 

Proposal 8: RAN2 confirm that RedCap UEs in RRC Connected only need to support the following three options for acquiring SI update or ETWS/CMAS message in a dedicated DL BWP that does not contain CD-SSB:

· From CSS for SIBs configured within this DL BWP;  

· Via dedicated signaling;

· Switched by network (either DCI or RRC) to an initial DL BWP where SIBs are sent.  
2.6 Paging reception in BWP without CD-SSB
Issue 8: Whether a BWP without CD-SSB can be configured for paging reception?

	Source
	Related proposals

	MTK

[R2-2205522]
	Proposal 1: Clarify in the RRC field description that the paging search space is configured in an initial BWP only if that BWP includes the CD-SSB.

	ZTE

[R2-2205771]
	Proposal 1:  RAN2 confirms for separate initial DL BWP does not contain CD-SSB and CORESET#0, the BWP will not be configured for paging no matter the RedCap UE is in RRC_IDLE/INACTIVE or RRC_CONNECTED state.

Proposal 2:  Reply to RAN1 and explain there is no need to support paging connected RedCap UEs in case the separate initial DL BWP does not contain CD-SSB and CORESET#0.


For RRC_IDLE/INACTIVE UEs, the proposals are aligned with previous RAN2 understanding. 

While for RRC_CONNECTED UEs, as indicated in RAN1’s LS in [12], RAN1 just agreed last meeting that for BWP#0 configuration option 2, the UE can be configured to monitor paging in the BWP that does not contain CD-SSB. In [8], company pointed out this new RAN1 agreement is in conflict with RAN2 understanding and the benefit of supporting such configuration is questionable. 
So companies are invited to think about this issue more, and we can further discuss the following proposals during online. 

Proposal 9: Clarify in the RRC field description that the paging search space is configured in an initial BWP only if that BWP includes the CD-SSB.
Proposal 10: RAN2 confirms for separate initial DL BWP does not contain CD-SSB and CORESET#0, the BWP will not be configured for paging no matter the RedCap UE is in RRC_IDLE/INACTIVE or RRC_CONNECTED state.

Proposal 11: Reply to RAN1 and explain there is no need to support paging connected RedCap UEs in case the separate initial DL BWP does not contain CD-SSB and CORESET#0.
2.7 Number of SSBs
Issue 9: Whether to limit the number of NCD-SSB in Rel-17?

	Source
	Related proposals

	MTK

[R2-2205522]
	Proposal 2: In connected mode, RAN2 to only focus on cases where BWP(s) of the serving cell includes an SSB.

	Apple

[R2-2205636]
	Observation 3: There is no requirement that the NCD-SSB configuration given to one RedCap UE has to be the same as the NCD-SSB config given to other RedCap UE. 
Proposal 1 There is only one NCD-SSB for the RedCap UE in Rel-17.


One company pointed out RAN4 have only agreed to define RRM requirements for scenarios where the active BWP includes either a CD-SSB or an NCD-SSB, so RAN2 should follow the same conclusion. Rapporteur thinks this has been discussed in RAN2 and the common RAN2 understanding is aligned with RAN4.

Please note it is allow to configure a BWP without any SSB, the rapporteur updates the proposal as below:

Proposal 12: In Rel-17, one BWP can only contain up to one SSB (CD-SSB or NCD-SSB).
One company pointed out that support multiple NCD-SSBs will make our spec more complicated and it is unclear how the UE would treat the NCD-SSBs if they are different. Rapporteur has some sympathy with this proposal, but considering RAN2 has agreed to support more than one NCD-SSB and there seems no strong motivation to revert it, rapporteur would prefer to stick to the agreement, if company has concern on this, please raise it and we can further discuss it during online. 

2.8 SSB change in RRM relaxation
Issue 10: Whether to limit the number of NCD-SSB in Rel-17?
	Source
	Related proposals

	SHARP

[R2-2205285]
	Proposal 1: When the type of measured SSB is changed, the UE shall set the value of SrxlevRefStationaryConnected to the current Srxlev value of the serving cell.


The proposed TP is shown as below:

	5.7.4.4
Relaxed measurement criterion for a stationary UE
The relaxed measurement criterion for a stationary UE is met when:

-
(SrxlevRefStationaryConnected – Srxlev) < SSearchDeltaP-StationaryConnected,

Where:

-
Srxlev = current Srxlev value of the PCell cell (dB).

-
SrxlevRefStationaryConnected = reference Srxlev value of the PCell cell (dB), set as follows:

-
At the end of RRC reconfiguration procedure as specified in 5.3.5.3, when rrm-MeasRelaxationReportingConfig is included in the RRCReconfiguration message; or

-
If (Srxlev – SrxlevRefStationaryConnected) > 0; or

-
If the relaxed measurement criterion has not been met for TSearchDeltaP-StationaryConnected; or
-
If the type of measured SSB is changed:
-
The UE shall set the value of SrxlevRefStationaryConnected to the current Srxlev value of the serving cell.


Company propose to “reset” the reference Srxlev when the SSB used for serving cell measurements is changed (e.g. from CD-SSB to NCD-SSB, or vice versa). Rapporteur adopts the proposal for this summary, company can discuss it during online.
Proposal 13: When the type of measured SSB (e.g. CD-SSB, NCD-SSB) is changed, the UE shall set the value of SrxlevRefStationaryConnected to the current Srxlev value of the serving cell.
3 Conclusion
In this contribution, we summarize contributions under AI 8.2.2.3. The below proposals are made based on companies’ contributions.
Serving cell measurements
Proposal 1: To discuss whether UE can be configured to perform serving cell measurements on CD-SSB when the UE’s active BWP is associated with NCD-SSB.
Proposal 2.1: If answers “Yes” to P1, to select one of the following options:

· Solution A-1: Reuse existing servingCellMO IE.
· Solution A-2: Optionally configures a BWP-specific servingCellMO under BWP-DownlinkDedicated IE if BWP-DownlinkDedicated contains nonCellDefiningSSB-r17. If the field is present, the UE shall use this servingCellMO, otherwise, the UE uses legacy servingCellMO.
Proposal 2.2: If answers “No” to P1, to select one of the following options:

· Solution B-1: Add servingCellMO-List-NCD-r17 in ServingCellConfig, each entry associated to the one NCD-SSB MO, the UE selects corresponding servingCellMO upon BWP switching.

· Solution B-2: Configures a BWP-specific servingCellMO under BWP-DownlinkDedicated IE, the field is configured in the BWP if BWP-DownlinkDedicated contains nonCellDefiningSSB-r17. 
Definition of intra-frequency measurements (related to RAN4 LS):
Proposal 3: For measurement related questions in [13], reply to RAN4 with the following RAN2 understandings:

· Either CD-SSB or NCD-SSB can be configured for serving cell measurements, not both.

· The SSB used for serving cell measurements may be changed upon BWP switching.
· The outcome of Proposal 1.

· From RAN2 signalling point of view, it is feasible to explicitly indicate which SSB is the reference SSB to define intra-frequency measurements. But the indicated SSB may be different from the SSB that UE performs serving cell measurements on. So RAN2 expects further confirmation from RAN4 before introducing such signalling.

Neighbour cell measurements
Proposal 4: To discuss if there is any problem in applying existing neighbour cell measurements framework to RedCap UEs.
Handover to BWP without CD-SSB(related to RAN4 LS)
Proposal 5: RAN2 confirms that RedCap UE can be configured to handover directly to a target cell’s specific Redcap BWP associated with an NCD-SSB, i.e. the UE directly sync to the NCD-SSB and perform RACH on that BWP. 
Proposal 5.1: In handover command, if the first active BWP is associated with NCD-SSB, the smtc field included reconfigurationWithSync is configured according to the NCD-SSB of target cell.
SIB reception in BWP without CD-SSB
Proposal 8: RAN2 confirm that RedCap UEs in RRC Connected only need to support the following three options for acquiring SI update or ETWS/CMAS message in a dedicated DL BWP that does not contain CD-SSB:

· From CSS for SIBs configured within this DL BWP;  

· Via dedicated signaling;

· Switched by network (either DCI or RRC) to an initial DL BWP where SIBs are sent.  
Paging reception in BWP without CD-SSB (related to RAN1 LS)
Proposal 9: Clarify in the RRC field description that the paging search space is configured in an initial BWP only if that BWP includes the CD-SSB.
Proposal 10: RAN2 confirms for separate initial DL BWP does not contain CD-SSB and CORESET#0, the BWP will not be configured for paging no matter the RedCap UE is in RRC_IDLE/INACTIVE or RRC_CONNECTED state.

Proposal 11: Reply to RAN1 and explain there is no need to support paging connected RedCap UEs in case the separate initial DL BWP does not contain CD-SSB and CORESET#0.
Number of SSBs
Proposal 12: In Rel-17, one BWP can only contain up to one SSB (CD-SSB or NCD-SSB).
SSB change in RRM relaxation
Proposal 13: When the type of measured SSB (e.g. CD-SSB, NCD-SSB) is changed, the UE shall set the value of SrxlevRefStationaryConnected to the current Srxlev value of the serving cell.
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