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0. [bookmark: _Ref5850594]Introduction
This is a document for email discussion on Rel-16 LTE and NR UE features for RRM in RAN4#99. 
This email thread includes following:
1) Include discussion on FR1 HST  capabilities 
2) Tdocs 
- AI 5.3: R4-2108968, R4-2109225, R4-2109226, R4-2109227, R4-2110367, R4-2110368, R4-2110369, R4-2111259
-  AI 5.1.7.3: R4-2109322, R4-2109323, R4-2109324
Companies are encouraged to discuss the open issues and provide comments during 99e meeting if any.  
The document in RAN4#98bis-e is R4-2105442, and the UE feature list agreed in RAN4#98bis-e is R4-2105855.


- 1/16 -

1. Topic#1: NR support for high speed train scenario
1.1. Companies’ contributions summery
	TDoc
	Title
	Source
	Observations/Proposals

	R4-2109225
	Discussion on UE capabilities in Rel-16
	Intel Corporation
	Observation 1:  There are field NR standalone UE-s indicating support of 10-1 but not capable of LTE or LTE HST.
Proposal 1:  Clarify in the spec that regarding UE indicating support of 10-1 but not capable of measuring on or operating under LTE with 500km/h (e.g., NR SA UE), the UE is not required to meet the Rel-16 inter-RAT HST measurement requirements specified for CONNECTED or IDLE mode.
Observation 2:  There are thousands of FR1+FR2 band combinations specified in 3GPP so far and they can be of up to 5 bands of either FDD or TDD in both FR1 and FR2.
Observation 3:  Per-FR gap capability for a UE is not purely depending on RF architecture but also baseband design.
Proposal 2: RAN4 agrees on generating a new objective of R17 standards to introduce per-BC indication of per-FR measurement gap UE capabilities, was there no consensus on introducing it in Rel-16.

	R4-2109226
	CR on legacy Rel-16 HST NR UE measurement requirements (R16)
	Intel Corporation
	

	R4-2109227
	CR on legacy Rel-16 HST NR UE measurement requirements (R17)
	Intel Corporation
	

	R4-2110367
	On UE behavior due to separate NR HST capability and on Per BC indication of per-FR gap
	Huawei, HiSilicon
	Proposal 1: When UE reports 10-4 as “supported”, 10-5 is not reported (i.e., inter-RAT NR-LTE HST RRM is not supported) and if network indicates highSpeedMeasFlag-r16 as “true”, then UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST inter-RAT NR-LTE enhancement.
Observation 1: gNB and UE have consistent understanding on whether the per-FR gap could supported under current serving cell configuration by combining the old per-UE indication and new per-BC indication:
· UE implemented the changes indicate “support” of the old per-UE indication only if the independent gap can be supported under all BCs; otherwise, UE shall indicate “not support” of the old-per-UE indication and indicate whether the independent gap can be supported under each BC by the new per-BC indication.
Observation 2: The dependency on the per-FR gap feature of related requirements could be divided into:
· When UE is capable of per-FR gap
· When UE is configured with per-FR gap.
Observation 3: Having the per-BC indication do not have impact on the functionality and usage of the per-FR gap.
Observation 4: For related RRM requirements, when the per-FR gap works as conditions (e.g. when UE is capable of per-FR gap), the conditions could be updated as when UE is capable of per-FR under current serving cells configurations. The related requirements included:
· Interruption requirements (Active BWP switch, SRS carrier based switching, inter-frequency SFTD, SCell dormancy switch and inter-RAT RSTD autonomous gap)
· Delay requirements (Active BWP switch on multiple CCs, SCell activations of multiple SCells, additional delay caused by SRS carrier based switching)
· Determine whether gap is needed when per-FR gap is supported under current serving cells configuration but the independent gap maybe not configured.
Observation 5: For RRM requirements related to when the per-FR gap is configured, no change is needed.
Observation 6: No impact is foreseen when UE switches from a per-FR gap capable to per-UE gap capable or the other way around. 
Proposal 2: Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity in Rel-16.


	R4-2110368
	CR on inter-RAT measurement in HST
	Huawei, HiSilicon
	

	R4-2110369
	CR on inter-RAT measurement in HST
	Huawei, HiSilicon
	

	R4-2111259
	Discussion on addition of UE feature on enhanced CSSF for SCell measurements outside gaps
	vivo
	Proposal 1  Solve the issue about NSSB_SCC in CSSF for intra-frequency SCell(s) measurements outside gaps in TEI16.
Proposal 2  To keep backward compatibility to R15, UE capability should be introduced in R16 to solve the NSSB_SCC issue. 


	R4-2109322
	Clarification on NR-LTE inter-RAT HST RRM measurement requirements
	Apple
	Proposal 1: applicability of HST RRM requirement needs to be clarified.
Example:
Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max( 600ms, ceil(M2 Note 2x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When highSpeedMeasFlag-r16 is not configured, M2 = 1.5; When highSpeedMeasFlag-r16 is configured, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1.
NOTE 3: 	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or intraRAT-MeasurementEnhancement-r16 on measurements of the primary component carrier and do not apply to measurements of a secondary component carrier with active SCell.




	R4-2109323
	CR on inter-RAT HST RRM measurement requirements R16
	Apple
	

	R4-2109324
	CR on inter-RAT HST RRM measurement requirements R17
	Apple
	



1.2. Open issues summery
Issue 1-1: Clarification on requirements of 10-1
Proposal (Intel)
Clarify in the spec that regarding UE indicating support of 10-1 but not capable of measuring on or operating under LTE with 500km/h (e.g., NR SA UE), the UE is not required to meet the Rel-16 inter-RAT HST measurement requirements specified for CONNECTED or IDLE mode.

Recommended WF:
More discussion is needed.


Issue 1-2: Clarification on the applicability of HST RRM requirements
Option 1 (Huawei): When UE reports 10-4 as “supported”, 10-5 is not reported (i.e., inter-RAT NR-LTE HST RRM is not supported) and if network indicates highSpeedMeasFlag-r16 as “true”, then UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST inter-RAT NR-LTE enhancement.
Option 2 (apple): 
· Intra-frequency HST RRM measurement shall only applies if UE supports intra-NR HST, i.e. measurementEnhancement-r16 (10-1) or the new capability intraRAT-MeasurementEnhancement-r16 (10-4). 
· Inter-RAT NR-LTE HST RRM measurement shall only applies if UE supports inter-RAT NR-LTE HST, i.e. measurementEnhancement-r16 (10-1) or the new capability interRAT-MeasurementEnhancement-r16 (10-5).

Recommended WF:
· Option 1 and option 2 are similar and both of them provide clarifications on applicability of HST RRM requirements. Moderator recommends to agree on following proposals.
· Intra-frequency HST RRM measurement shall only applies if UE supports intra-NR HST, i.e. measurementEnhancement-r16 (10-1) or the new capability intraRAT-MeasurementEnhancement-r16 (10-4). 
· Inter-RAT NR-LTE HST RRM measurement shall only applies if UE supports inter-RAT NR-LTE HST, i.e. measurementEnhancement-r16 (10-1) or the new capability interRAT-MeasurementEnhancement-r16 (10-5).
· Regarding the CRs, the purpose for 1st round discussion is to collect comments, choose one CR as the baseline and further discuss and approve the CR in 2nd round.

1.3. Companies views’ collection for 1st round
1.3.1. Open issues 
Issue 1-1: Clarification on requirements of 10-1
	Company
	Comments

	Apple
	We think the first step is to discuss whether UE which is not capable of measuring or operating under LTE with 500km/h would indicate support of 10-1 or not. The second step is further discuss how to address this based on the conclusion of first step. 

	Intel
	Regarding Apple’s comment, there are field UE already for example NR SA HST UE and other kind which is not capable of LTE 500kmh HST, indicating support of 10-1. To avoid NBC issues, we need to allow such legacy R16 UEs operating under NR 500kmh HST by not requiring them to measure on the target LTE 500kmh carriers.

	CMCC
	This proposal tries to solve the issue of some legacy NR only UE that already in the field. So first we need to understand whether there is legacy issue or not. From our knowledge, there is no NR only UE in the field so far, including both HST UE or non-HST UE. Since VoNR have not been commercialized so far, UE has to fall back to LTE for voice service. So we don’t believe such issue exist in practical.  

	Huawei
	We understand the motivation of the issue after offline. Further discussion are needed in the second round

	vivo
	We think the logic of Intel’s proposal may need to be justified. In R16 HST WI, the ENDC and NR SA are clearly listed. 10-1 is already agreed for almost one year. So what is the backward compatibility issue here. In our understanding RAN4 agreed on 10-1 based on the assumption of LTE 500 km/h.



	CR
	Comments

	R4-2109226 (Intel)
	



Issue 1-2: Clarification on the applicability of HST RRM requirements
	Company
	Comments

	Apple
	Moderator’s proposals are OK.

	Intel
	Huawei proposal here is more related with issue 1-1. We agree with Huawei proposal on inter-RAT parts. 
For intra-RAT we also agree with Apple’s approach. Our suggestion is integrating all three CRs together to form a complete change request to this matter.
One extra comment in general is that we should allow the UE to report either 10-4 or 10-5 no matter it indicates support of 10-1 or not. It’s the best if no dependency is specified among the 3 feature groups.

	CMCC
	Agree with the recommended WF. For the issue raised by Intel, separate CR is also proposed. These two issues are independent. 

	Huawei
	Agree with the recommended WF.

	vivo
	Support the recommended WF.



	CR
	Comments

	R4-2110368 (Huawei, HiSilicon)
	Apple: we agree with the motivation. For integrity, similar clarification for intra-NR HST requirements are also needed.
Intel: this CR covers the inter-RAT part of requirements. We prefer Intel CR slightly since Intel CR changes the general applicability as it covers better the whole requirements.

	R4-2109323 (Apple)
	Intel: agree with the intra-RAT parts. For inter-RAT we propose to go with Huawei or Intel CRs.



1.4. Summary for 1st round 
1.4.1. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 1-1: Clarification on requirements of 10-1

	Based on the 1st round and GTW discussion, further discussion is needed in the 2nd round. 
Recommended WF for 2nd round discussion:
Continue to discuss this issue in the WF led by CMCC.

	Issue 1-2: Clarification on the applicability of HST RRM requirements
	Agreements from GTW session:
-	Intra-frequency HST RRM measurement shall only applies if UE supports intra-NR HST, i.e. measurementEnhancement-r16 (10-1) or the new capability intraRAT-MeasurementEnhancement-r16 (10-4).
Recommended WF for 2nd round discussion:
Continue to discuss the following proposal in 2nd round in the WF led by CMCC : -	
· Inter-RAT NR-LTE HST RRM measurement shall only applies if UE supports inter-RAT NR-LTE HST, i.e. measurementEnhancement-r16 (10-1) or the new capability interRAT-MeasurementEnhancement-r16 (10-5).
Work on the revised CR from Apple and capture the agreements in 2nd round.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	1
	WF on NR HST UE capabilities
	CMCC




1.5. Discussion on 2nd round (if applicable)
1.5.1. Open issues summary
Issue 1-1: Clarification on requirements of 10-1
Proposal (Intel)
Clarify in the spec that regarding UE indicating support of 10-1 but not capable of measuring on or operating under LTE with 500km/h (e.g., NR SA UE), the UE is not required to meet the Rel-16 inter-RAT HST measurement requirements specified for CONNECTED or IDLE mode.

Recommended WF:
Continue to discuss in the WF on NR HST UE capabilities

Issue 1-2: Clarification on the applicability of HST RRM requirements
Inter-RAT NR-LTE HST RRM measurement shall only applies if UE supports inter-RAT NR-LTE HST, i.e. measurementEnhancement-r16 (10-1) or the new capability interRAT-MeasurementEnhancement-r16 (10-5).
Recommended WF:
Continue to discuss in the WF on NR HST UE capabilities

1.5.2. Open issues 
	Company
	Comments

	
	

	
	



1.6. Summary on 2nd round (if applicable)
1.6.1. Open issues 

2. Topic#2: per-FR gap capability
2.1. Companies’ contributions summery
	TDoc
	Title
	Source
	Observations/Proposals

	R4-2108968
	Discussion on Rel-16 Features
	Qualcomm Incorporated
	Proposal 1: Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity.
Observation 1: The advantages of introducing the new capability are very clear (e.g. enables more UEs to support per-FR gap feature) while there is no foreseen disadvantage. In the worst case scenario, the new capability is simply ignored.

Proposal 2: Ask RAN2 to make the following change in their spec.
Change the current prerequisite for bwp-SwitchingMultiCCs-r16 to “The UE indicating support of this feature shall also support bwp-SwitchingDelay and/or bwp-SameNumerology and/or bwp-DiffNumerology.” 


	R4-2109225
	Discussion on UE capabilities in Rel-16
	Intel Corporation
	Observation 1:  There are field NR standalone UE-s indicating support of 10-1 but not capable of LTE or LTE HST.
Proposal 1:  Clarify in the spec that regarding UE indicating support of 10-1 but not capable of measuring on or operating under LTE with 500km/h (e.g., NR SA UE), the UE is not required to meet the Rel-16 inter-RAT HST measurement requirements specified for CONNECTED or IDLE mode.
Observation 2:  There are thousands of FR1+FR2 band combinations specified in 3GPP so far and they can be of up to 5 bands of either FDD or TDD in both FR1 and FR2.
Observation 3:  Per-FR gap capability for a UE is not purely depending on RF architecture but also baseband design.
Proposal 2: RAN4 agrees on generating a new objective of R17 standards to introduce per-BC indication of per-FR measurement gap UE capabilities, was there no consensus on introducing it in Rel-16.

	R4-2110367
	On UE behavior due to separate NR HST capability and on Per BC indication of per-FR gap
	Huawei, HiSilicon
	Proposal 1: When UE reports 10-4 as “supported”, 10-5 is not reported (i.e., inter-RAT NR-LTE HST RRM is not supported) and if network indicates highSpeedMeasFlag-r16 as “true”, then UE is not required to meet the specified connected or idle mode measurement requirements for R16 HST inter-RAT NR-LTE enhancement.
Observation 1: gNB and UE have consistent understanding on whether the per-FR gap could supported under current serving cell configuration by combining the old per-UE indication and new per-BC indication:
· UE implemented the changes indicate “support” of the old per-UE indication only if the independent gap can be supported under all BCs; otherwise, UE shall indicate “not support” of the old-per-UE indication and indicate whether the independent gap can be supported under each BC by the new per-BC indication.
Observation 2: The dependency on the per-FR gap feature of related requirements could be divided into:
· When UE is capable of per-FR gap
· When UE is configured with per-FR gap.
Observation 3: Having the per-BC indication do not have impact on the functionality and usage of the per-FR gap.
Observation 4: For related RRM requirements, when the per-FR gap works as conditions (e.g. when UE is capable of per-FR gap), the conditions could be updated as when UE is capable of per-FR under current serving cells configurations. The related requirements included:
· Interruption requirements (Active BWP switch, SRS carrier based switching, inter-frequency SFTD, SCell dormancy switch and inter-RAT RSTD autonomous gap)
· Delay requirements (Active BWP switch on multiple CCs, SCell activations of multiple SCells, additional delay caused by SRS carrier based switching)
· Determine whether gap is needed when per-FR gap is supported under current serving cells configuration but the independent gap maybe not configured.
Observation 5: For RRM requirements related to when the per-FR gap is configured, no change is needed.
Observation 6: No impact is foreseen when UE switches from a per-FR gap capable to per-UE gap capable or the other way around. 
Proposal 2: Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity in Rel-16.




2.2. Open issues summery
Issue 2-1: Whether to introduce per-BC indication of per-FR measurement gap UE capabilities
Option 1 (Qualcomm, Huawei): Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity.
Option 2 (Intel): RAN4 agrees on generating a new objective of R17 standards to introduce per-BC indication of per-FR measurement gap UE capabilities, was there no consensus on introducing it in Rel-16.

Recommended WF:
Proponents of per-BC indication of per-FR measurement gap UE capabilities provide analysis on the impacts on RRM requirements. It seems that no new RRM requirements are needed.
Companies are encouraged to provide comments based on the analysis in submitted contributions.

2.3. Companies views’ collection for 1st round
2.3.1. Open issues 
	Company
	Comments

	Apple
	This issue has been discussed in quite a few meetings without clear conclusion. As indicated by us before, per-FR and per-UE measurement gap capability is introduced to accommodate two type of implementation, discrete RFIC between FR1 and FR2 and single RFIC for both FR1 and FR2. Also, the interruption related requirements has been introduced since LTE time due to single RFIC implementation. 
Almost all per-FR gap dependent requirements are interruption related either directly (e.g. interruption requirements) or indirectly (multiple SCell activation, multiple CC BWP switching, etc.). Although the question has been raised in last couple meetings, we however still don’t think the proponent companies have clear explanation why interruption related requirements are also baseband dependent. 
Also, upon the baseband dependent issues are clarified, we also need to understand if per-BC can solve the problem, since baseband capability not only involves a specify band combination but also # of CC, aggregated BW, MIMO capability, etc. 

	Huawei
	Thanks for the discussion in the GTW session. Some responses to the questions received during the GTW discussion.
Relation to the baseband resource: 
This issue had been discussed at the very beginning of this discussion. It mainly results from the overloading of this per-FR gap and the more and more high order FR1+FR2 BCs. And also it is implementation specific, and this is why we have different capability indications for other requirements/features as usual instead of only allowing one particular implementation.
Complexity of NW side or maybe also of UE side:
 Companies comment that it will be complicated for NW to check the capability of the BC. At the worst case, gNB could just ignore the new per-BC indication and only read the original one, then nothing changed compared to Rel-15 (either support per-FR gap in all cases or not supports it at all). It will not frequently happen that gNB to check whether status of supporting this per-FR gap changes. It could only happen when gNB add/release a cell, before which the capability to support the new serving CC configuration under the BC will be checked anyway. From UE side it is the same, for UE who do not want to make the change could just use the Rel-15 indication.
Requirements for SCell activation of multiple CCs:
Company raised the question in the meeting that there may be problem in multiple SCell activation. We also mentioned the case in our paper R4-2110367. The explanations are as following:
For non-simultaneous DCI/RRC based BWP switching on multiple CCs and (direct) SCell activations of multiple SCells, the per-FR gap works as conditions in another way. For instance, for non-simultaneous RRC based BWP switching on multiple CC or direct SCell activation of multiple SCells, it is assumed that the feasible scenarios is NR-DC and there is one RRC messages per CG. It is possible that the RRC message is interrupted by actions in the other CG, then the requirements only apply for UE which is capable of per-FR gap, which implies that UE is able to receive two RRC messages in two CGs independently. By having the new per-BC indication, when NW trigger the BWP switch on multiple CCs or SCell activations, the serving CC configuration is not changed, which means NW also know whether the UE is capable of per-FR gap at the very moment.
BC for serving CC or MO:
Regarding whether the per-BC indication works for serving CC or MO which is also relevant to the last question. The issue was also mentioned in the very beginning of this discussion, and we clarified in our paper that it was for serving CC (regardless of active or not) not the MO. It means if NW configures CC1+CC2+CC3 under BC 1 where the per-FR gap is indicated supported, the per-FR gap is supported no matter whether CC1/CC2/CC3 is activated or not or what the MO configuration is. 

	E///
	As commented in the GTW session, it is not very convincing to introduce per FR per BC capability. Such capability will not be very useful for the typical network implementation. It is unnecessary complicated to use different baseband procedures (e.g. scheduling) for different BC especially when BC is reconfigured – not efficient to completely change all the network procedures. Therefore, in our view if some UEs have implementations issues for certain BC, then such UE does not have to report per FR gap capability. The default assumption is per UE gap implementation.
But as we said in the GTW, we are fine to further discuss this in Rel-17. 


2.4. Summary for 1st round 
2.4.1. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 2-1: Whether to introduce per-BC indication of per-FR measurement gap UE capabilities

	Recommended WF for 2nd round discussion:
Continue to discuss this topic in the WF led by Qualcomm



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	1
	WF on per-BC indication of per-FR measurement gap UE capabilities
	Qualcomm




2.5. Discussion on 2nd round (if applicable)
2.5.1. Open issues summary
Issue 2-1: Whether to introduce per-BC indication of per-FR measurement gap UE capabilities
Option 1 (Qualcomm, Huawei): Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity.
Option 2 (Intel): RAN4 agrees on generating a new objective of R17 standards to introduce per-BC indication of per-FR measurement gap UE capabilities, was there no consensus on introducing it in Rel-16.
Recommended WF:
Continue to discuss in the WF on per-BC indication of per-FR measurement gap UE capabilities

2.5.2. Open issues 
	Company
	Comments

	
	




2.6. Summary on 2nd round (if applicable)
2.6.1. Open issues 

3. Topic#3: NR RRM requirement enhancement
3.1. Companies’ contributions summery
	TDoc
	Title
	Source
	Observations/Proposals

	R4-2108968
	Discussion on Rel-16 Features
	Qualcomm Incorporated
	Proposal 1: Keep the original per UE per-FR gap indication and add new Per BC indication for the per-FR gap capacity.
Observation 1: The advantages of introducing the new capability are very clear (e.g. enables more UEs to support per-FR gap feature) while there is no foreseen disadvantage. In the worst case scenario, the new capability is simply ignored.

Proposal 2: Ask RAN2 to make the following change in their spec.
Change the current prerequisite for bwp-SwitchingMultiCCs-r16 to “The UE indicating support of this feature shall also support bwp-SwitchingDelay and/or bwp-SameNumerology and/or bwp-DiffNumerology.” 




3.2. Open issues summery
Issue 3-1: Capability of ‘bwp-SwitchingMultiCCs-r16’
Proposal (Qualcomm): Change the current prerequisite for bwp-SwitchingMultiCCs-r16 to “The UE indicating support of this feature shall also support bwp-SwitchingDelay and/or bwp-SameNumerology and/or bwp-DiffNumerology.”

Recommended WF:
Companies are encouraged to provide comments on the above proposal.

3.3. Companies views’ collection for 1st round
3.3.1. Open issues 
	Company
	Comments

	Apple
	We agree with Qualcomm’s proposal


3.4. Summary for 1st round 
3.4.1. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 3-1: Capability of ‘bwp-SwitchingMultiCCs-r16’

	· Agreement from GTW session
· Change the current prerequisite for bwp-SwitchingMultiCCs-r16 to “The UE indicating support of this feature shall also support bwp-SwitchingDelay, bwp-SameNumerology and/or bwp-DiffNumerology.”

Tentative agreement:
Capture the above agreements in the updated UE feature list. 



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	




3.5. Discussion on 2nd round (if applicable)
3.5.1. Open issues summary

3.5.2. Open issues 
	Company
	Comments

	
	




3.6. Summary on 2nd round (if applicable)
3.6.1. Open issues 

4. Topic#4: Others
4.1. Companies’ contributions summery
	TDoc
	Title
	Source
	Observations/Proposals

	R4-2111259
	Discussion on addition of UE feature on enhanced CSSF for SCell measurements outside gaps
	vivo
	Proposal 1  Solve the issue about NSSB_SCC in CSSF for intra-frequency SCell(s) measurements outside gaps in TEI16.
Proposal 2  To keep backward compatibility to R15, UE capability should be introduced in R16 to solve the NSSB_SCC issue. 




4.2. Open issues summery
Issue 4-1: New UE feature on enhanced CSSF for SCell measurements outside gaps
Proposal (vivo): To keep backward compatibility to R15, UE capability should be introduced in R16 to solve the NSSB_SCC issue.
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	UE RRM
	2-21
	Enhanced CSSF for intra-/inter-frequency SCell(s) measurements outside measurement gaps
	For CSSF of intra-/inter-frequency measurements outside gaps, the scaling factor NSCC_SSB precludes the number of configured SCells that to be measured within gaps.
	
	Yes
	
	For CSSF of intra-/inter-frequency measurements outside gaps, the scaling factor NSCC_SSB includes the number of configured SCells that to be measured within gaps and outside gaps.
	Per UE
	NO
	NO
	
	
	Optional with capability signaling



Recommended WF:
Companies are encouraged to provide comments on the above proposal.

4.3. Companies views’ collection for 1st round
4.3.1. Open issues 
	Company
	Comments

	Apple
	Further discussion is needed. For example, in R4-2111259, it refers to the "Table 9.1.5.1.2-1: CSSFoutside_gap,i scaling factor for SA mode”. That means it only counts SSB measurement without MG. If so, it seems the analysis “the SCells measured within gaps are counted twice, i.e. counted in both CSSFoutside_gap and CSSFwithin_gap." is not accurate.


	Nokia
	This is also discussed in another email thread where we have also commented. We have concerns with this proposal. It seems to be introducing allowed relaxation based on new indication – but clarification is needed.
We read the specification as being clear in the matter as the it now states:
For monitoring multiple layers outside gaps:
The carrier-specific scaling factor CSSFoutside_gap,i for measurement object i derived in this chapter is applied to following measurement types:
….
UE is expected to conduct the measurement of this measurement object i only outside the measurement gaps 
For monitoring multiple layers within gaps:
The carrier-specific scaling factor CSSFwithin_gap,i for a measurement object i derived in this chapter is applied to following measurement types:
….
UE is expected to conduct the measurement of this measurement object i only within the measurement gaps
An object should not be in both groups.

	Huawei
	Don’t prefer to introduce new capability. It is agreed in the last meeting, the common understanding of the CSSFoutsidegap is both SCell(s) measured without MG and SCell(s) measured with MG are counted in NSCC_SSB. R15, R16 UE can follow the same understanding. 
In addition, the CSSF depends on UE implementation. We don’t see the justification network needs to know how UE implement the scaling factor NSCC_SSB.

	[bookmark: _GoBack]E//
	We do not agree to introduce the proposed new UE capability. This is related to RAN4 requirements and RAN4 requirements should be mandatory based on agreements in RAN4 and RAN in previous meetings. Only feature can be optional or mandatory. 

	vivo
	Thanks Huawei on pointing out the RAN4 agreement in last RAN4 meeting. That may address concern from Apple and Nokia.
“It is agreed in the last meeting, the common understanding of the CSSFoutsidegap is both SCell(s) measured without MG and SCell(s) measured with MG are counted in NSCC_SSB. R15, R16 UE can follow the same understanding.”
Regarding the solution, we are open to discuss whether to revise R15 or add UE capability in R16. It seems similar issue is being discussed in Issue 1-1-2 in [201] and backward compatibility issue was raised. That is the motivation of this capability.


4.4. Summary for 1st round 
4.4.1. Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 3-1: New UE feature on enhanced CSSF for SCell measurements outside gaps

	5 companies discuss this issue, 3 companies do not prefer to introduce the capability, 1 company think further discussion is needed. It seems that similar issue is also discussed under email thread [222].
Recommended WF for 2nd round discussion:
No more discussion in 2nd round under this email thread. Companies can continue to discuss this issue under email thread [222].



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	
	
	




4.5. Discussion on 2nd round (if applicable)
4.5.1. Open issues summary

4.5.2. Open issues 
	Company
	Comments

	
	




4.6. Summary on 2nd round (if applicable)
4.6.1. Open issues 

5. Recommendations for Tdocs
5.1.  1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR HST UE capabilities
	CMCC
	

	WF on per-BC indication of per-FR measurement gap UE capabilities
	Qualcomm
	

	LS on Rel-16 updated RAN4 UE features lists for LTE and NR
	CMCC
	To: RAN2, Cc: RAN1

	Updated RAN4 UE features list for Rel-16
	CMCC
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2109323
	CR on inter-RAT HST RRM measurement requirements R16
	Apple
	Noted
	

	R4-2110368
	CR on inter-RAT measurement in HST
	Huawei, HiSilicon
	Noted
	

	R4-2109226
	CR on legacy Rel-16 HST NR UE measurement requirements
	Intel Corporation
	Revised
	

	R4-2109227
	CR on legacy Rel-16 HST NR UE measurement requirements (R17)
	Intel Corporation
	Return to
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

5.2.   2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2108331
	WF on NR HST UE capabilities
	CMCC
	Agreeable
	

	R4-2108332
	WF on per-BC indication of per-FR measurement gap UE capabilities
	Qualcomm
	Noted
	

	R4-2108333
	LS on Rel-16 updated RAN4 UE features lists for LTE and NR
	CMCC
	Agreeable
	

	R4-2108334
	Updated RAN4 UE features list for Rel-16
	CMCC
	Agreeable
	

	R4-2108335
	CR on legacy Rel-16 HST NR UE measurement requirements (R16)
	Intel Corporation
	Agreeable
	

	R4-2109227
	CR on legacy Rel-16 HST NR UE measurement requirements (R17)
	Intel Corporation
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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