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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)

	MediaTek
	Pradeep Jose (pradeep dot jose at mediatek dot com)

	Qualcomm
	Linhai He (linhaihe@qti.qualcomm.com)

	Apple
	Naveen Palle (naveen.palle@apple.com)

	NEC
	Hisashi Futaki (hisashi.futaki @ nec.com) 

	Samsung
	Jaehyuk Jang (jack.jang@samsung.com)

	
	


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

	Vodafone
	Yes
	In case UE’s active BWP only contains NCD-SSB, serving cell measurement can be performed on either NCD-SSB or CD-SSB

	ZTE
	Yes
	If not all neighbour cells have deployed NCD-SSB, the network will configure the UE to measure CD-SSB frequency for triggering handover, and gap will be provided because CD-SSB is outside UE’s activate BWP (if the UE does not report ”no-gap” for intra-frequency in NeedForGap). In this case, the network may expect the UE to also perform serving cell measurements on CD-SSB, similar to Rel-15 UEs. So the spec should allow such flexibility. 

	MediaTek
	No
	The reason for introducing the NCD-SSB concept was so that the UE can use the NCD-SSB for those purposes that the CD-SSB would normally be used for, when operating in a BWP that only includes the NCD-SSB. In this case, if we require the UE to monitor the CD-SSB instead of the NCD-SSB, then we defeat the purpose of the introduction of the NCD-SSB altogether! 

[Rapp-ZTE]: We would like to clarify the discussion here only relates to RRM measurements, it does not impact other physical operations, so for RLM/BFD, QCL...etc, the UE should still use NCD-SSB. 
This is similar to Rel-15 operation, e.g. when UE’s active BWP does not contain SSB, the UE uses other RS (i.e. CSI-RS) for RLM/BFD and QCL, but the UE can still perform RRM measurements on SSB with gap assisted. 

[MTK2] The point of introducing NCD-SSB was so that it can be used as an alternative to the CD-SSB. Now you’re suggesting that it’s a partial alternative, which can be used in some cases (e.g. RLM) and not in others (e.g. RRM). Why? What is there to gain with such a hybrid approach? As far as we can see, such a hybrid approach only adds specification and implementation confusion, with no clear benefit. 

	Qualcomm
	See comment
	In typical deployment scenarios, if Redcap UE’s dedicated BWP does contain a SSB (does not matter whether it is CD-SSB or NCD-SSB), then its serving cell measurements should be performed based on this particular SSB, to avoid measurement gaps.  

In some deployment scenarios, e.g. UE’s dedicated BWP contains NCD-SSB but no intra-frequency neighbor cells are configured with SSB on the same frequency as NCD-SSB in UE’s serving cell, it is understandable that network may want to configure serving cell measurements based on CD-SSB instead of NCD-SSB via measurement gaps. But we are not sure how likely this scenario is in actual deployment…

We are fine to leave this issue to network configuration, as long as serving cell measurements in the both types of scenarios above can be efficiently performed. That is why we think the configuration of servingCellMO should be BWP specific.       

	Apple
	Neutral
	While we agree with MediaTek’s view on NCD-SSB standing in for CD-SSB, we also see that this is NW deployment option. We are ok to go with majority.

	NEC
	Yes
	We expect there could be the case where some of neighbour cells do not support NCD-SSB, although this would not be the typical deployment. We also assume, as exemplified by ZTE, that from RRM measurement point of view, the scenario is similar to serving cell measurement on SSB, while the active BWP does not contain the SSB in Rel-15.

	Samsung
	Yes
	Assuming a gap is configured for the measurement.


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

	Vodafone
	Solution A-1
	

	ZTE
	Prefer Solution A-1, 

can accept Solution A-2 if majority supports
	As we mentioned in R2-2204547, we think in real deployment, the network will not deploy two SSBs within 20MHz, so for RedCap UE, switching from a BWP containing CD-SSB to another BWP containing NCD-SSB always requires RRCReconfiguration, because the UE specific channel bandwidth needs to be reconfigured. So the network is able to reconfigure existing servingCellMO field in the same RRC message. Thus we think Solution A-1 is sufficient for RedCap UEs in Rel-17. 

However, if most companies want to consider the case of deploying two SSBs within 20MHz, we can accept Solution A-2. We don’t prefer Solution A-3, because the UE is required to compare the NCD-SSB frequency (indicated in BWP-DownlinkDedicated) with the multiple MOs provided by the servingCellMO-List to determine the applicable serving cell MO, so it is more complex than Solution A-2. 

	MediaTek
	None of the above
	The NCD-SSB must always be used for serving cell measurements

	Qualcomm
	A-2
	We are the proponent of the proposal. The main motivation is to enable more flexibility for network in configuring serving cell measurements when UE’s dedicated BWP contains NCD-SSB. As we have clarified in our reply to Q1, it may not be an efficient approach if we mandate serving cell measurements only on a specific type of SSB. Hence it is better to allow servingCellMO to be BWP specific. 

With Solution A-1, network may have to RRC reconfigure servingCellMO whenever UE switches its BWP. Although RRC Reconfig and BWP switch may not need to have the same timeline, that is still a significant overhead, which should be avoided.

	NEC
	Solution A-1
	With the same reason as ZTE that the network will not normally configure CD-SSB and NCD-SSB within 20 MHz, A-1 would be flexible enough. 

	Samsung
	A-1
	-

	
	
	


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

	MediaTek
	B-1 (open to B-2 as well)
	We prefer B-1 as it’s a natural extension of the current serving cell MO signaling. 

	
	
	

	
	
	

	
	
	


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

	ZTE
	So far, no
	We think the existing RRM principle is quite flexible for neighbour cell measurements, for instance:

1. The UE is required to measure neighbour cells when the MO is associated with measID. (If network wants the UE to only perform serving cell on a frequency, the network can configure a MO without associating to any reportConfig and measID)

2. For gap-assisted measurements, the UE only perform the measurement when gap is configured. So if the network wants the UE to stop measuring the neighbour cells when the SSB is outside UE’s active BWP, the network can configure measurements without gap configuration. 
So far, we think the network has flexibility in configuring neighbour cell measurement, but we are open to hear other companies’ views.

	MediaTek
	No
	This can be left to NW implementation with appropriate neighbour cell MO configuration

	Qualcomm
	Yes
	The following example can be used to illustrate the motivation and need for some enhancements to the existing framework, if servingCellMO is BWP-specific:
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In this example, UE is configured with two MOs, one on each type of SSB. Suppose UE switches from BWP#1 to BWP#2 and hence also switches its serving cell measurement from CD-SSB to NCD-SSB configured in BWP#2. However, UE’s neighbor cell measurements are still based on MO#1. Hence network needs a way to signal UE to change those measurements to NCD-SSB (if network thinks this change is necessary).

One may argue that no enhancement is needed in this case as network can RRC Reconfig UE’s neighbor cell measurements. But the issue here is the same as the one we discussed in Q1 for serving cell measurement. It is more efficient if neighbor cell  measurements, just like serving cell measurements, are switched when BWP switch results in a new type of SSB to measure. 

Please note that in this proposal, network still has full control whether neighbor cell or serving cell measurements should switch BWP. For example, if network does not include any MO under BWP-DedidcatedDownlink, then no neighbor cell measurements need to be switched. 

	Apple
	So far no
	Similart views as ZTE, but we understand that this depends on outcome of prop1/2 (Q1/Q2/Q3)

	NEC
	So far no
	We still do not see need of specification change to introduce something more in Rel-17.

	Samsung
	No
	Share the view with many others.


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

	Vodafone
	yes
	Should follow the outcome from proposal 1 from section 3.1 in this document.

	ZTE
	Yes
	Strictly speaking, the second bullet also relates to the discussion of Q1. If solution A-1 is selected, then the second bullet is not valid anymore. 

In addition, we can also mention that a RedCap UE may be configured with multiple NCD-SSBs, but one BWP can contain at least one NCD-SSB.

	MediaTek
	Partially
	We have to clarify that ‘not both’ is BWP specific and not cell specific. For example, with solutions A2, A3, B1 and B2 in section 3.1, the RRC configuration can include CD and multiple NCD SSBs for a given cell, but when operating in a BWP only one of the configured SSBs is used for serving cell measurements. So, we propose the following modification:

· CD-SSB and/or multiple NCD-SSBs can be configured for serving cell measurements, with the restriction that only one SSB (CD-SSB or NCD-SSB) can be used for serving cell measurements within a configured BWP.

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



	Qualcomm
	Yes
	We support the clarification to the first bullet proposed by MediaTek

	Apple
	Yes, but with the clarification by MediaTek
	

	NEC
	Yes
	It would be good to confirm this after concluding the Q1/P1.

	Samsung
	Yes
	We also support the clarification from MediaTek.


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

	Vodafone
	yes
	I think it is good to have the clarification before final answer.

	ZTE
	Yes
	We have some concern on the RRC indicated reference SSB. 

The definition of intra-frequency measurement will be used to determine UE’s gap requirement, if the SSB used for actual serving cell measurements can be different from the configured reference SSB, we are afraid mismatch will happen between the network and the UE. 

For instance, the UE reports “no gap” for intra-frequency measurements in NeedForGap reporting. Network has set reference SSB to CD-SSB, but at the moment the UE is performing serving cell measurements on NCD-SSB, then for neighbour cell measurements on CD-SSB frequency, the network will assume gap is not needed. But this may not be true, because from UE RF point of view, measuring cell on CD-SSB frequency may need RF retuning. 

	MediaTek
	No
	The purpose of defining intra and inter frequencies is to know which set of UE capabilities and RAN4 requirements apply. For example, measurement gaps are not needed for intra frequency measurements but are needed for inter frequency measurements. If we change the definition altogether, such that the ‘intra frequency’ is different from the frequency of the SSB that the UE performs cell measurements on, we end up with a situation where intra frequency measurements would REQUIRE measurement gaps, while inter frequency measurements would NOT REQUIRE measurement gaps!

Such an approach will create a mess out of the specifications and we’ll be dealing with the fallout of this mess for the next two years…

We therefore propose the following response:

From RAN2 signalling point of view, the NW and the UE always know which SSB is the reference SSB to be used for serving cell measurements at a given point in time. This reference SSB can be used to define intra-frequency measurements. This reference SSB may change with BWP switching.
[Rapp-ZTE] On behalf of ZTE, we have the same understanding that the SSB used for serving cell measurements should be regarded as “reference SSB”, so we are fine with the proposed response. 

	Qualcomm
	No
	We can’t agreement with this statement “But the indicated SSB may be different from the SSB that UE performs serving cell measurements on”. 

In our view, we do not need to change the current understanding that the frequency used in serving cell measurement should be the one used to define intra- vs inter-frequency. We can only need to update the definition that the frequency used in serving cell measurements can be either CD-SSB or NCD-SSB.

	Apple
	No
	We have the same view as Qualcomm and Mediatek, and just the “which” SSB needs discussion, and based on this the existing intra/inter definition can be reused. We are ok with the wording suggested by Mediatek.

	Samsung
	No
	Proposal from MediaTek looks good to us.


3.3.2 Handover to BWP without CD-SSB
The discussion relates to the following questions from RAN4 in L;)S 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

	Vodafone
	No; Depending on assumption 
	Vodafone (we don’t see a significant gain on supporting this scenario, under the assumption that CORESET#0 is not in the NCD-SSB, leading to the reconfiguration to happen anyway to obtain information to perform RACH), but if anyone could confirm that our assumption is correct this would be helpful.

	ZTE
	Yes
	NCD-SSB also provides SFN/subframe information, so it is feasible to sync to NCD-SSB to obtain DL timing, SIB1 can be provided via dedicated signalling.

The drawback of scenario 1 is that, NCD-SSB may have larger transmission periodicity, so it may cause longer handover delay. However, according to RAN4 requirements, if the target cell is known (e.g. based on RRM in source cell), the value of Tsearch is 0ms. So we think the drawback is negligible in case of measurement based handover.

	MediaTek
	Yes
	

	Qualcomm
	Yes
	We think it is technically feasible. And it enables faster and more efficient handover, as compared with alternative options (e.g. handover to default initial BWP and then switch to RedCap-specific BWP to RACH). So we think it should be supported.

	Apple
	Yes
	We agree. Also this implies that UE doesn’t have to do anything (per spec) with CD-SSB as part of handover in such a case.

	NEC
	Yes
	We think it is feasible to support the scenario 1, while it would be good to raise potential delay as explained by ZTE and confirm with RAN4.

	Samsung
	Yes
	-


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

	ZTE
	Yes
	“smtc” field is introduced to assist the UE to search target cell. To support scenario 1, we think the simplest way is to reuse this field and associate it to NCD-SSB when first active BWP is associated with NCD-SSB, it’s better to make sure the network and the UE have the same understanding, so IoT problem won’t occur. 

So if this can be agreed, we suggest to make following update to the field description.

smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and NR PCell change. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-periodicityServingCell in spCellConfigCommon.

For case of NR PCell change, the smtc is based on the timing reference of (source) PCell. For case of NR PSCell change, it is based on the timing reference of source PSCell.

If both this field and targetCellSMTC-SCG are absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.
For RedCap UE, if the first active DL BWP indicated in this RRC message is configured with nonCellDefiningSSB-r17, the UE assumes this field is configured according to the NCD-SSB indicated by nonCellDefiningSSB-r17, otherwise, the UE assumes this field is configured according to the CD-SSB of target cell.

	MediaTek
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	

	NEC
	Yes
	

	Samsung
	Yes
	-


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

	Vodafone
	Yes
	Please see comments to Q7

	ZTE
	Prefer No
	Scenario 2 is more complex than Scenario 1. If scenario 1 can be supported, there seems no additional benefit to support scenario 2. 

But we won’t object if majority companies would like to support scenario 2. 

	MediaTek
	No
	We do not see the point in introducing such a case for handover. This approach results in an unnecessarily complicated handover procedure with no real gain:

1. For the first listed case under Scenario 2, the RedCap specific BWP already has an NCD-SSB. There’s no need to complicate the handover procedure with an intermediate BWP switch, when the procedure can take place without needing such a BWP switch (by using the NCD-SSB as the sync reference)

2. For the second listed case, RAN4 will not define connected mode measurement requirements for operation in a BWP without an SSB (see R4-2206950). So we end up in a situation where there are no requirements for the UE operating in the first active BWP following handover! It’s a waste of our time and effort to optimize for this case that will only result in a paper design and will not be adopted in real deployments.

	Qualcomm
	No
	We share the same view as MediaTek

	Apple
	No
	

	NEC
	No
	We do not see the benefit of supporting this considering the additional complexity.

	Samsung
	No
	Share the view with many others.


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

	ZTE
	Yes
	We understand there are only three ways for the UE to obtain SIB, as indicated in P8.

But during handover procedure, it doesn’t make sense to switch the UE back to initial BWP to obtain SIB, if that is the case, the network should switch the UE directly to then initial BWP(or a BWP that contains CD-SSB and CORESET#0), then switch to other BWP for data transmission. 

	MediaTek
	Yes, with clarification
	With the clarification that ‘only within the first active BWP’ applies to both CSS for SIBs and to dedicated signalling.

	Qualcomm
	Yes
	We agree with both the comments from MediaTek and ZTE.

	Apple
	Yes
	

	NEC
	Yes
	

	Samsung
	Yes
	It should be the case.


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

	ZTE
	Yes
	We think the proposal is aligned with R15/R16 operations. 

	MediaTek
	Yes
	Proposal 8 is the generic case

	Qualcomm
	Yes
	We think these three possible methods are the most likely options network can apply. Additional options would not offer more benefits but on the other hand would increase uncertainties for UE implementations. They therefore should be excluded.

	Apple
	Yes
	Same as legacy operation.

	NEC
	Yes
	

	Samsung
	Yes
	-


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

	ZTE
	Yes, but
	P9 and P10 are related, for RRC_CONNECTED UEs, although RAN1 agreed the separate initial BWP that does not include CD-SSB can be configured for paging. We see no benefit to support this scenario, so we are aligned with P9. 

However, it seems not necessary to update the field description, it can be handled by network implementation, if needed, maybe it is better to capture the principle in stage2 spec. 

	MediaTek
	Yes
	It is important to capture this as we have already agreed to this but it’s missing in the specification (which therefore results in a specification that is the opposite of what we’ve agreed!)

	Qualcomm
	Yes
	

	Apple
	Yes
	We think it’s better to have this captured in spec for clarity. There are explicit RAN1 agreements.

	NEC
	Yes
	This clarification is useful.

	Samsung
	Yes
	-


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

	ZTE
	Yes
	As we discussed in R2-2205771, even for BWP operation 2, the paging search space is configured in BWP common configuration, which is applicable to RRC_IDLE/INACTIVE and RRC_CONNECTED UEs. So to only ask RRC_CONNECTED UEs to monitor paging requires RRC spec change (e.g. introduce additional paging search space configuration for connected UE). 

In addition, RRC_CONNECTED UE monitors paging to obtain SI change indication and ETWS/CMAS notification, but RAN1 indicates there is no SIB transmitted in that BWP. So only reading Paging is useless.

So from RAN2 perspective, we do not see the benefit of supporting different paging configurations for UEs in different RRC states. 

	MediaTek
	Yes
	

	Qualcomm
	Yes
	From UE’s perspective, we support Proposal 10 for both RRC Idle/Inactive and RRC Connected. It simplifies UE implementation.

	Apple
	Yes
	

	NEC
	Yes
	

	Samsung
	Yes
	


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

	ZTE
	Yes
	Same our comments to Q13.

As we known, RAN1 didn’t discuss the role of paging for connected UEs, so if P10 can be agreed, we should inform RAN1 and ask them to revisit their agreement. 

	MediaTek
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Yes
	Maybe we can add that paging in this case can be done via dedicated signaling (if there are questions in RAN1)

	NEC
	Yes
	

	Samsung
	Yes
	-


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

	ZTE
	Yes
	

	MediaTek
	Yes
	

	Qualcomm
	Yes
	

	Apple
	Pls see comments
	We think it’s simpler to limit to 1 NCD-SSB for the UE, and the same can be present in multiple BWPs (overlapped), while the current question does not bring this up, we think for R17 it would be simpler to go with this. This also helps with ref SSB switching topic (at the time of BWP switching), and we understand that this restricts the NW, but our view is practically it might not.

	NEC
	Yes
	

	Samsung
	Yes
	-


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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