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1	Introduction
In RAN2#117-e, there was a phase 2 offline discussion and the outcome was captured in R2-2203561. In this document we continue the discussion for the remaining open issues

2	Discussion
We have the following issues for further discussion:
1. Discuss how servingCellMO should be configured and how serving cell measurements are performed.
The rapporteur observes that if RAN2 agrees the following as proposed in Q2.1 in R2-2203561,
““One servingCellMO is configured per serving cell and the UE performs serving cell measurements according to the MO indicated in servingCellMO (as in legacy). It is up to network implementation to refer to the MO on CD-SSB or NCD-SSB in servingCellMO."”
it would implicitly disable DCI-based BWP switching between non-overlapping BWPs. In that case, the network would always have to set the servingCellMO to the MO that is inside the new BWP. This means we would not need to configure different NCD-SSBs in different BWPs however the rapporteur thinks this should not be intended since RAN2 has agreed the following “A RedCap UE may be configured with multiple NCD-SSBs provided that each BWP is configured with at most one SSB”.
An alternative could be to capture a general statement in TS 38.331 as follows considering that when configured with the NCD-SSB, UE has all required information to measure its serving cell’s SSB thereon: 
“A UE operating in this BWP uses this SSB for all purposes for which it would otherwise have used the cell-defining SSB of the serving cell, (e.g., obtaining sync, measurements, RLM, …)“
Please see the latest version of the 38,331 CR in the draft folder
	BWP-DownlinkDedicated field descriptions

	beamFailureRecoverySCellConfig
Configuration of candidate RS for beam failure recovery in SCells.

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

	pdcch-Config
UE specific PDCCH configuration for one BWP.




Proposal 1          Capture the following general statement in TS 38.331:
“A UE operating in this BWP uses this SSB for all purposes for which it would otherwise have used the cell-defining SSB of the serving cell, (e.g., obtaining sync, measurements, RLM, …)“
Q1 Do you agree with the proposal above?

	Company
	Yes/No
	Comments

	 Qualcomm
	 See comment
	The field description proposed above is fine by itself. But we do not think it addresses the issue of how to configure ServingCellMO, which still needs to be discussed. 
First, we don’t support leaving it to network implementation. The scenario we want to avoid is that UE is in an active BWP configured with only NCD-SSB but the ServingCellMO is configured for CD-SSB. That would require a measurement gap, which depletes the whole purpose of configuring NCD-SSB for RedCap. 
Second, we do not think RRC reconfiguration of ServingCellMO would disable DCI-based BWP switch. With the typical periodicity of RRM measurements, reconfiguration of ServingCellMO does not need to be performed right after a BWP switch or after every BWP switch. In addition, there are alternative ways to update ServingCellMO when UE changes BWP. For example, one company suggested in the last round that each dedicated BWP which has NCD-SSB can be pre-configured with its associated ServingCellMO, so that when UE switches its active BWP, it knows right away which ServingCellMO to use.

	 DENSO
	See comment 
	This approach would cause ambiguity in the spec. It could be envisaged in the future to clarify which case this sentence applies in the correction phase… Furthermore, one servingCellMO would be sufficient for the initial release of RedCap. We could envisage that RedCap UE most likely supports only one BWP given the original purpose of reduced capabilities. In that sense, it is enough to configure the existing servingCellMO to CD-SSB or NCD-SSB, depending on whether the BWP includes CD-SSB or NCD-SSB. Further enhancement could be considered in later releases.

	 Huawei, HiSilicon
	 See comments
	We have similar view as QC that with this proposal, we will lose the whole motivation of supporting NCD-SSB based measurement (i.e. on whether gap is needed).
 
The proposal can address the case UE can perform serving cell measurement on any BWP with NCD-SSB, even with BWP switching.
But, one thing is not clear on whether UE will reuse other parameters in ServingCellMO except for the ssbFrequency. 

	 Apple
	 
We dont have a strong view
	 
The issue for us is how the UE considers the serving cell MO based on BWP, and as Qualcomm mentioned, there are ways to have the UE know about the servingCell MO based on what BWP is active. We understand it is a bit tricky, but will support majority to progress this topic.

	 OPPO
	 
	 Agree with QC. It is still not clear how to avoid the case that UE is in an active BWP configured with only NCD-SSB but the ServingCellMO is configured for CD-SSB.

	vivo
	See comment 
	 We are fine with this proposal. Regarding how to determine ServingCellMO, our understanding is that ServingCell MO should be associated with SSB of active BWP. It is not the intention for NCD-SSB if UE still needs to perform measurement on SSB outside active BWP for serving cell measurement.
Regarding whether it disable DCI-based BWP switching between non-overlapping BWPs, we believe it depends on the method how to determine the ServingCellMO, e.g. we could define the measurement on SSB in active BWP is ServignCellMO.

	 Xiaomi
	See comments 
	 Do not have a strong view. But prefer to keep a single servingCellMO  as in legacy way.

	ZTE
	No to RRM
	We agree this statement can apply to RLM/BFD, but we disagree to link it to serving cell measurement, because:
1. We don't think network will deploy 2 SSBs within 20MHz, so switching a UE from a BWP containing NCD-SSB to a BWP containing CD-SSB evetually requires RRCReconfiguration (because UE CBW needs update). DCI-based BWP switching is not applicable here. 
1. Network may want to trigger handover by measuring neighbour cells on CD-SSB (when few neighbour cells deploy NCD-SSB), in this case, gap is anyway needed. If we mandate the UE to perform serving cell measurement on NCD-SSB, it means network is unable to get the RSRP/RSRQ/SINR comparison on the same frequency layer (e.g. CD-SSB), this is unacceptable to us.    
1. NCD-SSB may has larger periodicity, so when measuring neighbour cells on CD-SSB(with smaller periodicity), the measurement periodicity of serving cell may be larger than the measurement periodicity of neighbour cells, this does not make sense. 

So, we think UE should follow servingCellMO to perform serving cell measurement, it is up to network to configure servingCellMO to CD-SSB or NCD-SSB, and 1 servingCellMO is sufficient in Rel-17 (same view as DENSO). 

	Samsung
	Yes
	In general, we think it can be left to network implementation.

	NEC
	See comments
	We also think that new text has some ambiguities. We understand that simpler approach having one servingCellMO which can be set to CD-SSB or NCD-SSB would be clear and probably sufficient. It is up to NW to select which one and the UE follows it.

	MediaTek
	Yes
	We are open to such an approach, where in effect, the NCD-SSB is associated with the serving cell MO. The field description needs cleaning up, but we are open to such an approach



Based on the discussion above, the rapporteur proposes the following:

[bookmark: _Toc97182013]Capture the following general statement in TS 38.331:
[bookmark: _Toc97182014]“A UE operating in this BWP uses this SSB for all purposes for which it would otherwise have used the cell-defining SSB of the serving cell, (e.g., obtaining sync, measurements, RLM, …)“

[bookmark: _Toc97182015]It should be possible to associate the dedicated BWPs with NCD-SSBs with the ServingCellMO so that it is possible for the UE to know which MO to use when it switches the active BWP.



1. Discuss whether it should be possible for the network to transmit CD-SSB and NCD-SSB(s) at different times by configuring an offset.

During the first phase of this offline discussion RAN2 discussed whether it should be possible for the network to transmit CD-SSB and NCD-SSB(s) at different times by configuring an offset. In total 19 companies responded to this question. 10 companies responded with “Yes”, 7 companies indicated that this should be up to RAN4 to decide, and 2 companies had no strong view. The rapporteur proposes the following considering that this is about signalling and therefore it would be possible to update based on the feedback from RAN4 before ASN.1 freeze:

Proposal 2          CD-SSB and NCD-SSB(s) may be transmitted at different times by configuring an offset (pending RAN4 approval)
Proposal 3          Send an LS to RAN4 to confirm the need for configuring an offset to transmit CD-SSB and NCD-SSB(s) at different times.

Q2 Do you agree with the proposals above?

	Company
	Yes/No
	Comments

	 Qualcomm
	Yes with comment
	We think at least RAN2 can confirm that from signaling perspective an offset between CD-SSB and NCD-SSB can be supported. The need for such an offset may not be in RAN2’s scope and can be discussed by RAN4. 

	 DENSO
	Yes to P3 
	Wouldn’t it be enough to ask RAN4 about the necessity of the offset for the time being? RAN2 can anyway introduce the signaling and so Proposal 2 can be agreed even after receiving RAN4 feedback.

	 Huawei, HiSilicon
	Yes, but
	Delete “(pending RAN4 approval)”.
This is not a RAN4 issue. This is the parameters configured by RRC. Please note in the RAN4 offline discussion on NCD-SSB, their rapporteur has summarized the WF on this issue as not RAN4 issue.  But we are fine to first agree this parameter and send LS just for confirmation.

	 Apple      
	 Yes and
	 
 We would like to note that we prefer the periodicity to be the same.

	 OPPO
	Yes
	 

	vivo 
	Yes 
	Final decision should be up to RAN4.

	 Xiaomi
	Yes to P3 
	

	ZTE
	No
	As we know, RAN1 has discussed this in this meeting, there is no consensus to support the offset because most companies disagree. 
So there is no need to consult RAN4 again. 

	Samsung
	Yes
	(even if we said to wait for RAN4 before)

	NEC
	Yes
	But we are not sure how the comment from ZTE on RAN1 is taken into account..

	MediaTek
	Yes to P3
	Same comment as Denso



Based on the discussion above, the rapporteur proposes the following:

[bookmark: _Toc97182016]From RAN2 signaling standpoint CD-SSB and NCD-SSB(s) may be transmitted at different times by configuring an offset.

[bookmark: _Toc97182017]Send an LS to RAN4 to inform about the agreement and confirm that configuring an offset to transmit CD-SSB and NCD-SSB(s) at different times may be beneficial.


1. Discus whether support for Half-Duplex FDD RedCap is indicated in SIB1.

The rapporteur would like to remind the outcome of the related discussion earlier
“In total 9 companies responded. 6 companies responded with “Yes”, 2 companies responded with “No” and one company responded with “maybe no”.”
and proposes the following 
Proposal 4          Support for Half-Duplex FDD RedCap is indicated using a single bit in SIB1.

It would be great if Huawei, Samsung and Xiomi can reconsider their feedback to this discussion.  @Yulong I have checked with the RAN1 colleagues regarding your interpretation, but they have confirmed that it is not correct to say that FD-FDD is mandatory, so it is possible that the RedCap UE only support HD-FDD.
Q3 Do you agree with the proposals above?

	Company
	Yes/No
	Comments

	 Qualcomm
	Yes
	Same comment as before

	 DENSO
	Yes 
	Same comment as before

	 Huawei, HiSilicon
	 Pending
	We can consider the proposal, only if bellows are addressed. (Maybe we can use the same WF as Q2)
1. At least the UE behavior on reading this indication should be agreed first (i.e. whether UE shall consider this cell as barred, if NW indicates not supporting HD-FDD but UE only supports HD-FDD, or do we leave that to UE implementation?)
Confirm with RAN1 on whether FD-FDD is mandatory. And whether the case “UE only supporting HD-FDD but NW does not support HD-FDD” works in initial access and/or connected state.

	Apple 
	 Yes and
	 
It would be better to have this information also advertised in NCell freq info as part of cell re-selection as it can assist the RedCap UEs.

	 OPPO
	Yes
	 

	vivo 
	Yes 
	 

	 Xiaomi
	See comment 
	 First, we want to clarify that we are considering the case of idle mode UE during connection establishment (After connection establishment, the NW will get UE's capability).
We want to ask what is the impact if  the network treat all RedCap UEs as HD since during connection establishment, since all the msgs are sent according to the order of sequence (msg1,msg2...). We do not see the impact on scheduling during connection establishment.
And even in legacy LTE (e.g. Rel-8), some UE supports HD-FDD only in a certain band, but network does not indicate such a flag.We are still hesitate to introduce it.

	ZTE
	Yes
	Same comment as before.

	Samsung
	No?
	Similar view to Xiaomi that even in legacy LTE (e.g. Rel-8), some UE supports HD-FDD only in a certain band, but network does not indicate whether it only supports HD-FDD. So then, to operate with normal capability exchanges should also be feasible?

	NEC
	Yes
	

	MediaTek
	Yes
	



Based on the discussion above, the rapporteur proposes the following:

[bookmark: _Toc97182018]Support for Half-Duplex FDD RedCap is indicated using a single bit in SIB1 (pending on whether FD-FDD is mandatory for RedCap UEs).



1. Discuss whether the UE should consider RRC_IDLE eDRX cycle for comparing with the modification period for both RRC_IDLE and RRC_INACTIVE to decide if eDRX acquisition period is used.

The rapporteur would like to remind the outcome of the related discussion earlier
“In total 19 companies responded; 11 companies prefer option a) and 7 companies prefer option b) or slightly updated version of option b) (provided by Oppo). However, 3 of these companies indicated that option a) is also acceptable. One company prefers none of the options and provided yet another option. Considering that 14 companies may accept option a, rapporteur proposes the following:

Proposal 5          UE considers RRC_IDLE eDRX cycle for comparing with the modification period for both RRC_IDLE and RRC_INACTIVE to decide if eDRX acquisition period is used.
Proposal 6          If Proposal 5 is agreed, it is captured with the following change in TS 38.331:
1. if the UE is in RRC_IDLE, configured with an eDRX cycle longer than the modification period and the systemInfoModification-eDRX bit of Short Message is set:

The rapporteur is aware that Samsung has proposed a third option, but based on the comments provided so far what was summarized above is the current status assuming that companies have checked the pros and cons of the options proposed. Hopefully proposal 5 is acceptable to all considering the late stage of the discussion and its minimal impact on 38.331 (Please see Prop 6)
Q4 Do you agree with the proposals above?

	Company
	Yes/No
	Comments

	 Qualcomm
	Yes
	

	 DENSO
	Yes 
	

	 Huawei, HiSilicon
	Yes
	Fine to compromise.

	 Apple      
	 
 Yes
	 

	 OPPO
	No
	We are not convinced that for INACTIVE UEs configured with short RAN paging cycles, why they have to wait for the entire eDRX acquisition period to update SI as they are able to do it faster by not increasing the power consumption. 

	vivo 
	Yes 
	 Fine

	 Xiaomi
	Yes 
	 

	ZTE
	Yes
	

	Samsung
	Yes but
	UE may use different DRX cycle from eDRX cycle configured for the UE. RAN2 agreed this and it is captured in 304 CR. So, we think modification period should be compared with DRX cycle UE uses, rather than configured eDRX cycle. 
However, some compromise may be needed. Thus, if there is clear majority view, we can go for it.

	NEC
	Yes
	

	MediaTek
	Yes
	

	 
	
	



Based on the discussion above, the rapporteur proposes the following:

[bookmark: _Toc97182019]UE considers RRC_IDLE eDRX cycle for comparing with the modification period for both RRC_IDLE and RRC_INACTIVE to decide if eDRX acquisition period is used.
[bookmark: _Toc97182020]If Proposal 6 is agreed, it is captured with the following change in TS 38.331:
2> if the UE is in RRC_IDLE, configured with an eDRX cycle longer than the modification period and the systemInfoModification-eDRX bit of Short Message is set:



1. Discuss whether capability for support for Rx branches should be included in the UERadioPagingInformation inter-node message
 
The rapporteur proposes the following based on the comments so far:
Proposal 7         Capability for support for Rx branches is included in the UERadioPagingInformation inter-node message.
Q5 Do you agree with the proposal above?

	Company
	Yes/No
	Comments

	 Qualcomm
	 Yes
	Same comment as before

	 DENSO
	Yes 
	After reviewing all company inputs, we’ve changed our position towards supporting this proposal, to save the signaling over the air.

	 Huawei, HiSilicon
	Yes
	Additional comment will be that: Rx branches level granularity will be aligned with the cellaring granularity. And we normally do not care much on the bit saving in inter-node message.

	 Apple      
	 Yes
	 

	 OPPO
	Yes
	 

	vivo 
	Yes
	 

	 Xiaomi
	Yes 
	 

	ZTE
	No
	Shouldn't we first discuss whether to include RedCap type in UERadioPagingInformation? 

	Samsung
	No
	This seems not essential but an optimization

	NEC
	No
	Same comment as before. Normally support of 1Rx would be common within the same TA (or even whole network). While, if operators do not think that is the case, we are fine to go with majority

	MediaTek
	Yes
	Open to NW vendors’ needs here



Based on the discussion above, the rapporteur proposes the following:

[bookmark: _Toc97182021]Capability for support for Rx branches is included in the UERadioPagingInformation inter-node message.


The rapporteur would like to propose the following regarding the discussion on handover on the reflector

Proposal 8         The network may configure a dedicated BWP associated with NCD-SSB in an RRCReconfiguration which includes reconfigurationWithSync.
Proposal 9          UE should perform its handover directly to that BWP, i.e., using the NCD-SSB and the RA resources of that BWP.

Q6 Do you agree with the proposals above?

	Company
	Yes/No
	Comments

	 Qualcomm
	Yes
	Same comment as before

	 DENSO
	Yes 
	Same comment as before

	 Huawei, HiSilicon
	Yes to P8 as compromise
No to P9
	Same argument as before.

	 Apple      
	 Yes
	 
There might some open items to resolve (UE’s need to read SIB1 eventually while remaining in CONNECTED mode, as we assume that CD-SSB would be part of the handover message). But we can progress with this.

	 OPPO
	 
	Not sure NCD-SSB has all the resources for UE to execute HO, e.g. can NCD-SSB include SFN information? 

	vivo 
	Yes
	Same comment as before

	 Xiaomi
	Yes 
	 Same comment as before

	ZTE
	Yes, but
	 Same comment as before, we need to further clarify whether the smtc IE included in reconfigurationWithSync is referring to NCD-SSB or CD-SSB. 

	Samsung
	Yes
	

	NEC
	Yes
	And the point from ZTE should be clarified.

	MediaTek
	Yes to P8,
P9 FFS
	Same arguments as last time. P9 needs further discussion to check that it can work

	 
	
	

	 
	 
	

	 
	
	



Based on the discussion above, the rapporteur proposes the following:

[bookmark: _Toc97182022]The network may configure a dedicated BWP associated with NCD-SSB in an RRCReconfiguration which includes reconfigurationWithSync.
[bookmark: _Toc97182023]UE should perform its handover directly to that BWP, i.e., using the NCD-SSB and the RA resources of that BWP.



3	Conclusion
Based on the discussion above the following proposals have been made:

Proposal 1	Capture the following general statement in TS 38.331:
“A UE operating in this BWP uses this SSB for all purposes for which it would otherwise have used the cell-defining SSB of the serving cell, (e.g., obtaining sync, measurements, RLM, …)“
Proposal 2	It should be possible to associate the dedicated BWPs with NCD-SSBs with the ServingCellMO so that it is possible for the UE to know which MO to use when it switches the active BWP.
Proposal 3	From RAN2 signaling standpoint CD-SSB and NCD-SSB(s) may be transmitted at different times by configuring an offset.
Proposal 4	Send an LS to RAN4 to inform about the agreement and confirm that configuring an offset to transmit CD-SSB and NCD-SSB(s) at different times may be beneficial.
Proposal 5	Support for Half-Duplex FDD RedCap is indicated using a single bit in SIB1 (pending on whether FD-FDD is mandatory for RedCap UEs).
Proposal 6	UE considers RRC_IDLE eDRX cycle for comparing with the modification period for both RRC_IDLE and RRC_INACTIVE to decide if eDRX acquisition period is used.
Proposal 7	If Proposal 6 is agreed, it is captured with the following change in TS 38.331:
2> if the UE is in RRC_IDLE, configured with an eDRX cycle longer than the modification period and the systemInfoModification-eDRX bit of Short Message is set:
Proposal 8	Capability for support for Rx branches is included in the UERadioPagingInformation inter-node message.
Proposal 9	The network may configure a dedicated BWP associated with NCD-SSB in an RRCReconfiguration which includes reconfigurationWithSync.
Proposal 10	UE should perform its handover directly to that BWP, i.e., using the NCD-SSB and the RA resources of that BWP.
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