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1 Introduction
This document summarizes the following offline discussion. 

[Pre118-e][105][RedCap] NCD-SSB aspects (ZTE)
Initial scope: Continue the discussion on NCD-SSB aspects, based on R2-2206143, including a possible reply LS to R2-2204486 (RAN4 LS on NCD-SSB issues)

Initial intended outcome: Summary of the offline discussion with e.g.:

         Text/proposals for a possible reply LS to R2-2204486
         List of proposals for agreement (if any)

         List of proposals that require online discussions

         List of proposals that should not be pursued (if any)

Deadline (for companies' feedback): Tuesday 2022-05-10 0800 UTC
Deadline (for rapporteur's summary in R2-2206195): Tuesday 2022-05-10 1000 UTC
2 Contact information

	Company
	Name and email address

	ZTE
	LiuJing (liu.jing30@zte.com.cn)

	
	

	
	

	
	


3 Discussion  
3.1 Serving Cell measurements
For serving cell measurements, as indicated in AI summary [1], the discussion focus on following two questions:

· Q1: Whether the UE can be configured to perform serving cell measurements on CD-SSB when its active BWP is associated with NCD-SSB?
· Q2: How to configure the UE to perform serving cell measurements (i.e. signalling design)? 

And following proposals are provided in AI summary. 
	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.  


In this section, companies are invited to express your views to the two questions and above proposals:
Q1: In case a RedCap UE’s activate BWP contains only NCD-SSB, whether the UE can be configured to perform serving cell measurements on CD-SSB? 
(E.g. when all neighbour cell measurements are performed on CD-SSB and gap is already configured)
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


If answers “Yes” to Q1, companies are invited to provide your views to below solutions:
· 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).
· Solution A-2: Optionally configures a BWP-specific servingCellMO under BWP-DownlinkDedicated IE when the BWP-DownlinkDedicated contains nonCellDefiningSSB-r17. If the field is present, the UE shall use this servingCellMO, otherwise, the UE uses legacy servingCellMO.
· Solution A-3: Optionally configures servingCellMO-List-NCD-r17 in ServingCellConfig, each entry associated to the one NCD-SSB MO, the UE selects corresponding servingCellMO upon BWP switching. For a NCD-SSB contained in UE’s activate BWP, if corresponding MO is NOT included in servingCellMO-List-NCD-r17, the UE shall use legacy servingCellMO.
Different from the original proposal 2.1 in AI summary, rapporteur has added Solution A-3 based on received offline comments. The solution A-3 is similar to Solution B-1, but it supports optional configuration.
Q2: If answers “Yes” to Q1, which solution do you prefer? 
	Company
	Solution A-1 or 

Solution A-2 or

Solution A-3
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


If answers “No” to Q1, companies are invited to provide your views to below solutions:
· 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. 

· Note: for all configured NCD-SSB, the corresponding MO must be included in servingCellMO-List-NCD-r17.

· 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. 

· Note: for each BWP configured with NCD-SSB, its BWP-sepecific servingCellMO field must be included and set to the corresponding NCD-SSB MO.
Please note, the difference between Solution B-1 and Solution A-3 (or Solution B-2 and Solution A-2) is that, the NCD-SSB MO must be configured as serving cell MO, to ensure the UE always perform serving cell measurements on NCD-SSB when its active BWP contains NCD-SSB. 

Q3: If answers “No” to Q1, which solution do you prefer? 
	Company
	Solution B-1 or 

Solution B-2

	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.2 Neighbour cell measurements

For neighbour cell measurements, the following proposal is provided in AI summary:

	Proposal 4: To discuss if there is any problem in applying existing neighbour cell measurements framework to RedCap UEs.


To facilitate the discussion on neighbour cell measurements, the corresponding proposals and rapporteur analysis are kept as below:
	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. 
During this offline, companies are invited to show your view on neighbour cell measurements. 
Q6: Do companies think anything needs to be fixed or updated for neighbour cell measurements for RedCap UEs?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.3 About reply LS to R2-2204486
3.3.1 Definition of intra-frequency measurements
The discussion relates to the following questions from RAN4 in LS R2-2204486:
	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?


And the following proposal is provided in AI summary. 

	Proposal 3: For measurement related questions in R2-2204486, 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.


As indicated in AI summary, there are two different understandings on how to define the intra-frequency measurements:

· Understanding-1: The SSB used by the UE to perform serving cell measurements is reference SSB;
· Understanding-2: The reference SSB is explicitly configured by the network, it can be different from the SSB that UE performs serving cell measurements.
Although RAN4 did not ask RAN2 how to define the intra-frequency measurements, to avoid misunderstanding, it is better to clarify RAN2 understandings as much as possible. So the first three bullets in Proposal 3 are provided regarding to RAN4’s first question. 
· Is it possible to configure CD-SSB and/or multiple NCD-SSB(s) for serving cell measurements?
Companies are invited to show your views on the content/proposals for a possible reply LS to R2-2204486. 
Q4: For the first measurement related question, do companies agree to reply RAN4 with below 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.
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Regarding the second question from RAN4, RAN4 asks about the feasibility of explicit indication. As pointed out in AI summary, by using RRC signalling, the indicated referenced SSB can be different from the SSB that used for serving cell measurements, because BWP can be changed via DCI. Then both RAN2 and RAN4 may need more discussion on how to interpret UE gap capability.
So in Proposal 3, rapporteur suggests to highlight this aspect, companies are invited to show your views for the possible reply LS to R2-2204486.
Q5: For the second measurement related question, do companies agree to reply RAN4 with below RAN2 understandings?
· 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.
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.3.2 Handover to BWP without CD-SSB
The discussion relates to the following questions from RAN4 in LS R2-2204486:
	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


And following proposals are provided in AI summary:

	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.

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.


In this section, companies are invited to show your views on the support of scenario 1 and scenario 2 separately.

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
Q7: From RAN2 perspective, do companies think Scenario 1 can be supported (i.e. the UE can directly sync to the NCD-SSB and perform RACH on that BWP)?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


If answers “Yes” to Q7, please also provide your views on how to set the “smtc” field in handover command.
Q8: If answers “Yes” to Q7, do companies agree that 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.
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


For handover scenario 2:
Scenario 2: 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
Q9: From RAN2 perspective, do companies think Scenario 2 can be supported (i.e. the UE first sync to the CD-SSB and then autonomously switch to first active BWP to perform RACH)?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.4 SIBs reception in BWP without CD-SSB
For SIB reception, the following proposals are provided in AI summary:

	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.

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.  


Companies are invited to show your views to above proposals:
Q10: Do companies agree with above Proposal 7?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Q11: Do companies agree with above Proposal 8?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.5 Paging reception in BWP without CD-SSB
For paging reception, the following proposals are provided in AI summary:

	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.


Among the proposals, Proposal 10 and 11 are related to the below RAN1 agreements mentioned in RAN1 LS R2-2204422. 

	RAN1 agreements extracted from LS R2-2204422.
· For BWP#0 configuration option 1, 
· For FR1,

· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB and the entire CORESET#0.
· For FR2,

· For a separate initial DL BWP, for a RedCap UE in connected mode, paging can only be configured if it contains CD-SSB.
· Note: For BWP#0 configuration option 2,

· For FR1,

· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB

· For FR2,

· For a separate initial DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0), if it is configured for paging,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE supporting FG 6-1a does not expect it to contain SSB/CORESET#0/SIB


In short, proponent suggests to clarify there is no need to define different paging principles for RRC_IDLE/INACTIVE and RRC_CONNECTED RedCap UEs, and the agreement made in RAN1 may cause problem when the RedCap UE in RRC_CONNECTED state wants to obtain SIB after receiving system modification indication or ETWS/CMAS notification in Paging message. 

Companies are invited to show your views to above proposals:
Q12: Do companies agree with above Proposal 9?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Q13: Do companies agree with above Proposal 10?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Q14: Do companies agree with above Proposal 11?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


3.6 Number of SSBs
Regarding the number of SSBs, the following proposal is provided in AI summary:

	Proposal 12: In Rel-17, one BWP can only contain up to one SSB (CD-SSB or NCD-SSB).


The intention is to align with RAN4 because RAN4 will only define RRM requirements for scenarios where the active BWP includes either a CD-SSB or an NCD-SSB, not both. 
In RAN2#117e, RAN2 discussed the number of NCD-SSB and made the following agreement. 

Agreements online:

1. A RedCap UE may be configured with multiple NCD-SSBs provided that each BWP is configured with at most one SSB
However, rapporteur thinks some company may interpret “at most one SSB” as “at most one NCD-SSB”, that is why contribution is submitted to clarify one BWP can only contain one SSB (either CD-SSB or NCD-SSB). So companies are invited to show your opinion about P12. 
Q15: Do companies agree with above Proposal 12?
	Company
	Yes or No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	


Note: The following proposal from AI summary will be discussed under Offline-109:
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.
3.7 Other

Besides the questions listed in previous section, if companies think there are other NCD-SSB related issues that need further discussion, please elaborate it in below table. 
Q16: Any other NCD-SSB related issues?

	Company
	Comments

	
	

	
	

	
	

	
	


4 Conclusion
To be provided.
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