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1. Introduction
In this contribution, the possible technical points for R17 RRM enhancement are listed, and RAN4 is targeting to determine the working scope of R17 RAN4 led WI(s) based on the agreed proposals from this contribution. 
2. New proposals for R17 RRM further enhancement
The following new proposals for R17 RRM enhancement are collected from the following WID proposals in RAN #88e.
	TDoc
	Title
	Source

	RP-200641
	New WID on NR RRM requirement for UE different RX beam sets in FR2
	LG Electronics Inc.

	RP-200813
	New WID on NR RRM requirement enhancements in Rel-17
	ZTE Corporation

	RP-200926
	New WID on NR RRM further enhancement in Rel-17
	CATT

	RP-200939
	Motivation to introduce new R17 WI on further RRM enhancement
	MediaTek Inc.

	RP-201030
	New WID proposal: further RRM enhancement
	Huawei, HiSilicon

	RP-201101
	WID of REL-17 NR RRM further enhancement
	Apple, Intel


2.1 NR RRM requirement for UE different RX beam sets in FR2 [RP-200641]
In Rel-15 and Rel-16, FR2 NR RRM requirements have been specified without considering how to select a set of RX beams to perform RRM measurement on a carrier. According to RAN1 agreement in [R1-1805760], different sets of RX beams can be used in measurements based on different measurement objects. 
For a UE using different sets of RX beams, the measured and reported RSRP can be bias by RX beamforming gain, i.e., up to difference between fine beam and rough beam. It is problematic for Network to decide cell change based on the reported RSRP. In other word, RLF can occur abnormally. Therefore, RAN4 should investigate some solutions for it and specify the related requirements. 
(1) Study mobility due to UE different RX beam sets between different MOs in FR2 [RAN4]
· Example, fine beam for MO1(serving cell) and rough beam for MO2(neighboring cell)

(2) Introduce RRM requirements and signalling for UE different RX beam sets based on the outcome of study phase[RAN4, RAN2]

Summary of companies’ views on NR RRM requirement for UE different RX beam sets in FR2
	Company 
	Views and comments 

	Intel
	We are fine to do some study on the solutions to address the issue. However, we should be careful if beamforming gain difference among different RX beam sets are to be standardized. It may result in restriction of UE implementation. 


	Apple
	Don’t think it’s necessary to specify the beam set since that’s based on UE implementation and UE may compensate the measurement results for measurement purpose, which means network can assumed UE is using same type of Rx beam for L3 measurement for both serving and neighbor cells.

	LG
	When reporting RRM measurements using different Rx beam set, this can have negative impact on NW scheduling/operation. Therefore, this aspect needs to be studied and specified to solve the issue.

	Qualcomm
	The codebook used by the UE for different operations depends on the implementation, we do not see the need for such a study. Also, what would the network with such information is also not clear. Even if we discuss some requirements we believe it would be almost impossible to enforce them given the huge antenna again ranges assumed in current requirements/tests in FR2.

	Ericsson
	Don’t think it is necessary to specify additional beam set requirements in R17 given that the RAN1 agreement and LS has applied since R15, we don’t expect R17 UEs to work worse than R15/16 UEs in this regard if RAN4 does not work in this area. Technically it may be quite challenging to verify to a greater extent than we do implicitly already in existing tests in an OTA setup due to the other gain uncertainties from spatial gain variation etc.

	Xiaomi
	Using of Rx beam set is up to UE implantation, we do not see the necessity to specify additional different beam set requirement. 

	CATT
	It’s not clear what benefits this work can bring in terms of performance enhancement. In the RAN1 agreement, it is stated that the selection of Rx beam set to performance is left to UE implementation. The UE should ensure the measurement to be reported shall be greater than average of measurement based on each Rx beam in the selected set.

	OPPO
	We are open to study the potential impact of different UE Rx beam, but do not prefer different requirements as it is up to UE implementation.

	Huawei
	We understand that Rx beamforming is up to UE implementation. In typical cases, UE would use same Rx beam set for different MOs. If for some reason UE uses different Rx beam sets for two MOs, then likely the data Rx/Tx on the two carriers would be also based on different Rx beam sets. The measurement report which includes the Rx beam gain should be the basis for network mobility decisions, so we do not think the proposed requirements are necessary.

	vivo
	We also understand under some scenario, it is a necessity for UE to use different beam set to perform measurement on different measurement objects. There maybe some bias between measurement results using different beam sets however the bias could be absorbed after filtering.
Not sure about which kind of performance requirement will be generated from this proposal and the testability of those performance requirements, if there is any.

	MTK
	This should be completely up to UE implementation. We do not see the need to specify it.

	Nokia
	If RAN4 study includes mobility (besides the measurement requirements and accuracies) RAN2 likely needs to be included. This study needs to also include analysis of any potential system impact from UE using different Rx beam set. Possible RF aspects might need to be considered. Our understanding is that measurements performed by the UE and reported would need to be ‘comparable’ on network side. Hence, how the UE measures is up to UE implementation, including Rx beam setting.
We assume point 2 should be ‘Study and if agreed introduce RRM requirements and signalling for UE different RX beam sets based on the outcome of study phase [RAN4, RAN2]’

	ZTE
	Since it was already agreed it is up to UE implementation, it would be difficult to specify requirements. Some UEs may compensate the bias for different Rx beam set, but some UEs may not. If requirements are to be specified then it may need to differentiate UE implementations.

	Samsung
	We share the similar concerns as other companies that UE Rx beamforming for measurement shall be implementation issue. It is not necessary to specify the requirements.




2.2 CSI-RS based L3 mobility [RP-200813, RP-200926]
New proposals for CSI-RS based L3 mobility [RAN4]
· Specify intra frequency measurement requirements for the case that the BW of the target CSI-RS resources is not within the active BWP of the UE (ZTE, CATT)
· Specify inter frequency measurement requirements for the case that the BW of the target CSI-RS resources is within the active BWP of the UE (ZTE, CATT)
· Specify inter frequency measurement requirements for the case that CSI-RS resource of serving cell is not available in all configured MOs (ZTE, CATT)
· Specify RRM requirements for the case when no associatedSSB is configured or not detected (ZTE, CATT)
· Specify RRM requirements for the case that CSI-RS resources in the same MO have different BWs (ZTE, CATT)
· CSI-RS are not QCLed with the associated SSB (CATT)
Note：The above bullets or some of them may need to be merged with those in section 5.

Summary of companies’ views on new proposals for CSI-RS based L3 mobility
	Company 
	Views and comments 

	Intel
	Most of the objectives have been widely discussed in R16. However, they were not finalized due to consideration of UE complexity and performance. We believe the concern may still be there even in R17. It is better to have further justification on how typical these scenarios are. Some input from operators and infra venders can be helpful.

	Apple
	The proposed scenarios were all de-prioritized in R16 and we think network shall avoid to configure those cases. No strong motivation to introduce those scenarios.

	LG
	Expecting many of the related leftover topics in Rel-16 are to be included in the Rel-17, it is necessary to down-scope based on priority basis. 

	Qualcomm
	We believe all these are corner cases and would not be used often in real deployments. Especially the last 4 bullets would make the implementation very complicated even though there is no clear use cases for them.

	Xiaomi
	We have some concern on these objectives. It will increase significantly the UE complexity.

	OPPO
	No strong view. It seems these scenarios are de-prioritized in Rel-16 owing to increasing UE complexity.  

	Huawei
	We support to specify requirements for bullet 1). Considering that active BWP can be dynamically scheduled, the frequency domain relation between CSI-RS resources and active BWP could change dynamically, it is hard for network to always make sure CSI-RS is always confined within active BWP. The rest of the bullets are addressing non-typical cases.
For bullet 2), support, the reason is similar as bullet 1).
For bullet 3), the typical case is the CSI-RS resource of serving cell is available since the serving cell quality is needed for the handover decision,
For bullet 4), without associated SSB, UE has no information on which CSI-RS resource is detectable and which are not. UE can only measure a subset of CSI-RS resources according to the measurement capability. In worst case all CSI-RS resources UE measures is non-detectable, it is then a waste of UE power without any benefit to the network.
For bullet 5), we do not see clear use case for network to consider different BWs for CSI-RS resources in an MO. On the other hand, it could make the requirements quite complex, e.g. when some CSI-RS resources are within the active BWP and others are not.
For bullet 6), we are open. On one hand, we do not see it is a typical case, but on the other hand, the Rel-16 requirements can be reused for this case.

	CMCC
	The first two bullet, especially the second bullet (the CSI-RS based inter-frequency measurement without MG), is a possible scenario and can be studied, and the requirements specified for SSB based inter-frequency measurement without MG can be used as baseline.

	vivo
	These can be deprioritized considering more leftovers in section 5.

	MTK
	We believe the objectives are corner cases and demanding significantly higher UE complexity. We do not prefer to further work on above objectives.

	CATT
	Depending on the interest, some of them may need to be work on in Rel-17. This part may need to be merged with section 5 to be taken as a whole enhancement for CSI-RS.

	Nokia
	We see this work as a continuation of the Rel-16 work. Based on the experience from the Rel-16 work and the discussions we would think that the CSI-RS based L3 mobility could be handled in a separate WI as the scope may be large. We believe that RAN4 should focus on defining requirements for realistic deployment scenarios.

	ZTE
	For the bullet (1), we think it is high priority for CSI-RS based L3 mobility. As we emphasized during Rel-15 discussion many times, the active BWP change is much dynamic. Keeping intra frequency CSI-RS resources within active BWP cannot be always guaranteed. There is no requirement when intra CSI-RS resources changed from inside of active BWP to outside of active BWP in Rel-15.
For the bullet (2), there is benefit as SSB based inter-frequency measurement with measurement gap. The requirements would be straightforward.
For the bullet (3), there is use case that event A4 is triggered only by neighbor cell measurements.
For the bullet (4), we think we can keep to the case when no associatedSSB is configured. In FR1 associatedSSB is not a must.
For the bullet (5), we are fine to deprioritize. 
For the bullet (6), it seems not typical case.

	NEC
	In Rel-16, due to time constraint RAN4 only defined Intra-frequency measurements without gaps and inter-frequency measurement with gaps. We are open to study other two scenarios, which are the first two bullets of the proposal, as they are also important in some deployment scenarios.

	Samsung
	In general, the objectives extensively discussed in Rel-16 but without conclusion shall be carefully reviewed before introducing in Rel-17. Without newly identified use cases and scenarios, repeating the same discussion in Rel-16 is expected which shall be certainly avoided. 

	CATT
	We do see the first 2 bullets are useful scenarios. The BW of the target CSI-RS resources is not always within the active BWP of the UE. It’s not a valid reason to preclude useful scenarios just because of UE complexity. 
Indeed some scenarios are deprioritized in Rel-16. But it is partly due to the workload and time lime. In Rel-17, we can do some enhancement for useful scenarios. 
We also prefer to study bullet 3-6. But we are also open for further discussion.




2.3 RRC release with redirection enhancement [RP-200813]
RRC release with redirection enhancement [RAN4]
· Discuss and decide the value of reduced RRC processing delay for RRC release with redirection
· Specify RRM core requirements if necessary

Summary of companies’ views on RRC release with redirection enhancement
	Company 
	Views and comments 

	Intel
	We don’t think there will be any impact on RRM core requirements. The potential impact is on corresponding test requirements. Our question is whether the intension is to update the RRC processing delay from R15 or R17?

	Apple
	No strong view on this proposal. We think the RRC processing delay shall be discussed in RAN2 first, and then RAN4 can revise the requirements accordingly.

	LG
	We think the related RRC processing delay should be specified in RAN2 spec firstly, if needed. 

	QUALCOMM
	RRC processing delay is a RAN2 requirement. Hence, this topic should be decided in RAN2. Besides, overall system level gain  due to reduced RRC processing delay will be small because this feature is unlikely to be used much in the Rel.17 timeframe and the reduction itself will be rather small(in the order of ms).

	Ericsson
	We think RRC processing delay could be reduced and are OK to discuss this in R17 although we do not see it as a high priority that RAN4 should spend a lot of meeting time on given the other workload.

	Xiaomi
	The reduced of RRC processing delay shall be study in RAN2.

	CATT
	We are open for such study in Rel-17. But we agree with the previous companies’ views that RRM processing delay should be discussed in RAN2. 

	OPPO
	The RRC processing delay shall be discussed in RAN2 first, and then RAN4 can revise the requirements accordingly.

	Huawei
	We are open to discuss this in Rel-17, but we do not think it is high priority issue.

	vivo
	The issue has been discussed in Rel-16 maintenance, we are open to discuss it although we think the priority should be low.

	MTK
	We do not think this is a high priority issues. With re-direction, UE will enter IDLE mode. In this case, we wonder why the RRC processing delay is a critical issues to be optimized.

	Nokia
	It is not clear what the RAN4 impact is. Currently the RRC Processing delay is defined in the RAN2 specification. We do not see this as high priority topic.

	ZTE
	Though the delay is related to RAN2, it's typically RAN4 duty to define such value. For example, the value of TRRC_procedure_delay for LTE and also NR R16 is defined in TS 38.133, which is RAN4 spec. Also, we should note that there is a Chairman Note in RAN4 RRM session from RAN4 95-e meeting that:
The value of TRRC_procedure_delay may be discussed in R17 and close the discussion for R15/R16.
Thus, we think the enhancement to shorten this value should be discussed in RAN4 naturally in R17.

	Samsung
	RRC procedure delay shall be specified in RAN2 and RAN4 requirements just refer to RAN2 spec for corresponding delay requirements associated with RRC procedure. Note no RRC procedure delay enhancement is planned in RAN2 in Rel-17. 






2.4 [bookmark: OLE_LINK1][bookmark: OLE_LINK2]RLM enhancement requirement [RP-200926]
RLM enhancement requirement 
· Specify the second IS/OOS BLER pair for VoNR service;

Summary of companies’ views on RLM enhancement requirement
	Company 
	Views and comments 

	Intel
	We support the objective. The second IS/OOS BLER has already been supported in RAN1 since R15. However, it cannot be correctly implemented since no corresponding RAN4 requirements.

	Apple
	It was a long discussion in R15 and we hold the same view as in R15. It’s not necessary to introduce second BLER pair unless we can identify the clear benefit.

	LG
	We have same view with Apple. If second BLER pair is introduced for VoNR service, UE behavior is not clear in case of supporting both data and VoNR services. The scenaio is that two different RLF conditions exist together. For both network and UE side, related impacts should be clarified firstly.

	QUALCOMM
	This is a leftover item from Rel-15. Defining requirements for this feature would be useful but deciding the BLER threshold could require a long study. Also, the target use case is not clear if it can be reduced to VoNR.

	Ericsson
	Can be useful. A RAN1 scenario is that VoNR (with configured grant) would work even beyond the current OOS limits. 

	Xiaomi
	We are open to study.

	CATT
	The use case for the second BLER pair in Rel-15 RAN1 discussion is very clear (see RP-200925, R1-1809853), which is for VoNR. We think the main motivation for such a discussion is to reduce unnecessary RLF which will benefit both UE and network performance. It has been observed in LTE that the UE triggers RLF when the voice quality is quite adequate, which makes it essential to study a different BELR pair for VoNR.
Regarding the comments from LGE/Apple, it’s true that we need to study how to address the UE behavior when both services are using data and VoNR. It can be a study point for the scope. E.g. we can define some priority for the 2 set of BLER pairs for such cases.

	OPPO
	No strong view.

	Huawei
	We are not sure if the requirements on second RLM BLER pair are necessary. In practical network, we have not seen clear RLM issue for VoNR, so the gain for defining the second BLER pair is unclear. On the other hand, the work load may be high, e.g. PDCCH/PDSCH transmission parameters for VoNR and simulation work of PDCCH/PDSCH performance would be required.

	CMCC
	Considering that this could reduce the unnecessary RLF, we are positive to have further study.

	vivo
	We think the priority should be low if it determined to be studied.

	MTK
	We are open to study, but do not see the urgency.

	Nokia
	We support this objective and believe this topic could be included in Rel-17.

	ZTE
	The use case for the second BLER is unclear to us. We are open to study if it is fully justified.

	NEC
	We are open for study

	Samsung
	Similar general comments on the issues extensively discussed in previous release but no conclusion. We shall avoid repeating discussions in Rel-17 




2.5 SRS antenna port switching [RP-200926, RP-200939, RP-201101]
NR SRS antenna port switching [RAN4] (CATT, MTK, Apple)
· Specify RRM interruption requirement of NR SRS antenna port switching for NR SA, NR-DC, EN-DC and NE-DC.
· NR SRS antenna port switching impacting LTE CC
· NR SRS antenna port switching impacting NR CC

Summary of companies’ views on SRS antenna port switching
	Company 
	Views and comments 

	Intel
	We support the objective.

	Apple
	support

	LG
	Support

	Qualcomm
	The interruption requirement is needed for NR SRS port switching, should be included in R17

	Xiaomi
	Support

	CATT
	support

	OPPO
	Support.

	Huawei
	Support. Interruptions are allowed on some carriers when UE performing SRS antenna switching, so requirements should be defined.

	CMCC
	Support

	Vivo
	support

	MTK
	Support

	Nokia
	We support this topic.

	ZTE
	Support

	Samsung
	Support




2.6 Active TCI-state switch for CSI reporting via CSI-RS reconfiguration [RP-200939]
Active TCI-state switch for CSI reporting via CSI-RS reconfiguration [RAN4]
· Introduce the delay requirements for active TCI-state switch for CSI reporting via CSI-RS, including
· New TCI state is configured for the same CSI-RS for CQI 
· New CSI-RS configuration with new TCI state is configured to replace the previous CSI-RS configuration
· Specify UE behavior when the TCI-state for PDSCH is different to the TCI-state for CSI-RS for CSI reporting

Summary of companies’ views on active TCI-state switch for CSI reporting via CSI-RS reconfiguration
	Company 
	Views and comments 

	Intel
	We are open to do some study. However, this enhancement is considered as less critical compared with others, since the scenario can be avoided by network.

	Apple
	The RS change for CQI reporting could be considered also as a legacy behavior even from LTE, and not necessary to have requirement (we didn’t have such requirement in LTE).

	LG
	Comparing with others, it seems to be low-priority in enhancement aspects. 

	QUALCOMM
	UE will any way have to report CSI based on configured CSI-RS at the specified time. RAN4 has already defined the delay requirement for TCI state switching for PDSCH. It is not clear why the TCI-state for PDSCH will be different to the TCI state for CSI-RS for CSI reporting. Hence, it is not clear why additional delay requirements are needed for TCI state switching for CSI reporting. Also, there is no reason the UE would not switch to report CSI correctly since this could have impact on the UE performance.

	Xiaomi
	No strong view

	CATT
	Open for discussion.

	Xiaomi
	No strong view

	Huawei
	We can understand the motivation and we are open to discuss the requirements for active TCI-state switch for CSI-RS for CSI.
On “UE behavior when the TCI-state for PDSCH is different to the TCI-state for CSI-RS for CSI reporting”, we are not sure if this is a common case and whether RAN4 needs to define requirements for it.

	Vivo
	We are open for study

	MTK
	Support. This is the last piece of the whole set of requirements for TCI-state switch. The effort for specifying the requirement should small, because we can re-use all agreements we had before. The intention is to let network know how long UE would take to report accurate CSI. 

	Nokia
	We see benefits in studying defining the requirements related to active TCI state switch for CSI reporting. Based on the study and if agreed RAN4 can define requirements. We support this objective

	ZTE
	We see the benefit to have such requirements and open to discuss.

	Samsung
	We are open to discuss the delay requirements. Not sure how the UE behavior can be specified in RAN4 spec. 



2.7 Gapless measurement [RP-200939, RP-201030]
Enhanced gapless measurement [RAN4]
· Study the principles in determining whether the carrier, which can be measured both within and outside measurement gaps and when gaps are configured, should be measured within gaps or outside gaps (Huawei)
· Specify RRM requirements, based on the agreed principles, for carriers that can be measured both within and outside measurement gaps
· Impacts at least the CSSF outside gaps and CSSF within gaps (MTK, Huawei)
· Measurement delay (MTK)
· Interruption due to RF re-tuning. (MTK)
· Note: Assumption is that the measurement requirements for gapIndication-r16=’no-gap’ has been introduced in Rel-16 following same principle as inter-frequency measurement without gap in Rel-16 RRM Enhancement WI.
Summary of companies’ views on gapless measurement
	Company 
	Views and comments 

	Intel
	Technically fine. However, we don’t consider this as critical enhancement and consider low priority for this objective. On one hand, mathematically, it might take a lot of time to develop a generic principle in determining whether the carrier, which can be measured both within and outside measurement gaps and when gaps are configured, should be measured within gaps or outside gaps. On the other hand, considerable gain may only be achieved when measurement situation is quite complicated. But in our understanding, this may not be the typical scenario.

	Apple
	We are fine to study the impact of the case when gapIndication-r16=’no-gap’, but the real scenario might be more complicated than the bullets included in the current proposal. We also observed that in current LTE spec, if needforGap is “no gap”, UE still follows the MG based inter-frequency measurement delay requirement.

	LG
	It should be clear what is the expected critical enhancements from both network and UE side through the enhanced gapless measurements.

	QUALCOMM
	The intention for this enhancement and the gain is not clear. It seems it will further complicate the definition of CSSF which is already incomprehensible. The gain is also not clear if the measurement gaps are already configured.

	Ericsson
	When a UE indicates gapIndication-r16=’no-gap’ for some target band, the main benefit comes if no other configured MO needs gap either. In this case the network would not need to configure gaps, and schedulability of the UE is improved. If the NW configures gap anyway (eg because it needs the UE to measure some other MO as well) then it is not clear if there is a benefit to measure outside gaps.
We share the concern of others that this objective may become complicated to derive a generic principle unless there is a very simple rule such as following MG if it is configured..

	Xiaomi
	We are open to study

	OPPO
	We are OK to study the relationship of gapIndication and measurement w/o gap, and agree that the principle for inter-frequency measurement without gap in Rel-16 can be taken as baseline.

	Huawei
	Support. We can clarify a bit the motivation and expected benefit.
The scenario we are considering is when some MOs (e.g. MO#1) can be measured without MG, however MG is configured due to measurement of some other MOs (e.g. MO#2). Following the current requirements in Rel-16, MO#1 will be measured outside MG. This is fine although it may not be beneficial since MG is already configured. However, there may be adverse impact if measurement of MO#1 also causes scheduling restriction, when we have interruptions from both MG and scheduling restriction.
A principle could be that MO#1 is to be measured within MG, similar as in LTE as Apple and Ericsson mentioned, and the benefit is that UE throughput can be saved by avoiding interruptions due to scheduling restrictions. 

	CMCC
	We understand the motivation to reduce the data loss for the case that there is inter-frequency measurement without MG but MG is also configured for other inter-frequency measurement. We are open to study the generic principle.

	vivo
	We are ok for study

	MTK
	Maybe we can move this item to section 3?
We do not think allowing a frequency layer to be measured for both within and outside gap has dependency to Rel-16 gapless signaling. They are 2 separate topics.
measurement for both within and outside gap
Rel-15 requirements already allows a frequency layer to be measured for both within and outside gap, as long as UE can fulfil the requirement. We do not prefer to further complicate the requirement because of this.
Requirements for Rel-16 gapless signalling
We support this and it is OK to us to prioritize the scenario that all inter-frequency MOs can be measured gaplessly. For the case that network already configures the measurement gap for some specific MOs, the only thing we need to discussed is how to allocate different MOs into CSSF within gap and CSSF outside gap. BTW, the interruption due to RF re-tuning means the same thing as NCS.

	Nokia
	There are currently some restrictions which may be improved. One may need to consider what is needed and supported in practical deployments. Hence, we see the topics of improvements related to measurement gaps and gap assisted measurements should be evaluated as a package. However, we also share the concerns that the CSSF rules are already very complex and the possible gain/benefit needs to be evaluated against additional complexity.

	ZTE
	We don’t think we need to specify RRM requirements for gapless measurement anymore. The RRM requirements for both gap/gapless based intra-frequency measurement and inter-frequency measurement are already in place. If there is something unclear with regard to new R16 signaling gapIndication-r16 then it is only applicability issue. This could be done in R16 maintenance part.

	NEC
	We are open for study

	Samsung
	We agreed with Nokia that all the Rel-17 proposals related to measurement gap enhancement shall be evaluated as a package. 




2.8 [Study phase] Enhanced DCI-based BWP switch in FR2 [RP-200939]
DCI-based BWP switch in FR2 [RAN4, RAN2]
· Study the feasibility to introduce shortened delay for the DCI-based BWP switch in FR2
· The study should consider the conclusions of Rel-16 BWP-related feature, e.g., SCell dormancy, MIMO layer adaptation, and BWP switch in multiple CCs.
· According to the conclusions, corresponding RRC signaling or UE capability support may be needed.

Summary of companies’ views on [Study phase] Enhanced DCI-based BWP switch in FR2
	Company 
	Views and comments 

	Intel
	We already have two different UE capabilities on this. Is the intention to study something even shorter than Type-1 requirement? If so, we don’t think there is too much room for further enhancement. Even so, the gain is quite limited. If the target is something between Type-1 and Type-2 requirements, we are open to study.


	Apple
	We don’t think it would be necessary for requirement design based on each parameter change and we didn’t see big difference among those types of DCI based BWP switching

	LG
	We think this study is to shorten DCI-based BWP switching delay compared to Type-2 in FR2. However, we are not sure how to enhance the time. Therefore, we are not sure it is necessary.

	Qualcomm
	[bookmark: _Hlk47683142]We’re not sure how much performance gain in terms of overall Tput is expected taking into account a probability of occurrence for the identified cases.

	Ericsson
	No strong view. Given the previous discussion it is unlikely that outcome will be different.

	Xiaomi
	Compared with current DCI-based BWP switching delay requirement, We do not see much room to further enhance the BWP switching delay.

	CATT
	We are open to have such study. The benefit of reducing BWP should also be discussed.

	OPPO
	Share the similar concern as Intel. No strong motivation for even shorter delay for DCI-based BWP switch. 

	Huawei
	Does this mean to introduce new UE capability for BWP switching (type 3) in between type 1 and type 2? We are open to discuss this.

	vivo
	We have concerns that there maybe no much room compared with type 1 requirement.

	MTK
	Support.
The intention of this study is to reduce the scheduling restriction in FR2 BWP switch. (18 slots for 120KHz and more for multiple-CC case). But we also know that current BWP switch delay already very complicated because we have a bunch of UE capability to be considered as well as cross-carrier scheduling scenarios. We are open to hear more views from other companies. 

	Nokia
	We believe the achievable gain would be rather minimal. UE already have the option to support the shorter of the two BWP switch delays.

	ZTE
	There are multiple UE capabilities for multiple CCs BWP switch, so there is minor benefit for multiple CCs BWP switch. If single CC is concerned then it is very difficult to progress. We don’t think a UE better than Type 1 UE is not feasible in Rel-17. So it has to be something between Type 1 UE and Type 2 UE. Not sure how much it can be better than Type 2 UE. So the performance gain would be minor either for single CC BWP switch.

	NEC
	For FR2, we don’t see there can be much enhancement possible. In our view, RAN4 may need to discuss BWP switching delay for NR above 52.6 GHz. If needed, further enhancement can be discussed along with it.

	Samsung
	It is not clear how the exiting delay requirements, i.e., type 1 requirements can be further shorten. Adding more UE capabilities will also increase the complexity of network scheduling design. 





2.9 Inter-RAT NR measurement without gaps when configured with EN-DC [RP-201030]
Inter-RAT NR measurement without gaps when configured with EN-DC [RAN4]
· Define the conditions under which UE can perform inter-RAT measurement without gaps when configured with EN-DC
· Specify RRM requirements for inter-RAT measurement without gaps when configured with EN-DC
· The RRM requirements for inter-frequency measurement without gaps defined in Rel-16 are used as starting point
· Define related UE capability, if necessary
Summary of companies’ views on Inter-RAT NR measurement without gaps when configured with EN-DC
	Company 
	Views and comments 

	Intel
	In our understanding the motivation is to enable gapless inter-RAT NR measurement configured by E-UTRAN when the target SSB is fully confined within UE NR active BWP. If our understanding is correct, it is better to clarify this in the objective. 

	Apple
	No strong view on this enhancement.

	LG
	No strong view.

	Qualcomm
	The proposal is not very clear. It seems to address the scenario when a UE is camped on LTE, is EN-DC capable but not configured with EN-DC, and should performe LTE to NR measurements. If this is the case, specifying gapless measurements for LTE to NR measurements should bring some performance benefits and will be useful.

	Ericsson
	Agree with Intel comment to clarify the objective. Ok to specify this in R17 according to that understanding.

	Xiaomi
	No strong view

	OPPO
	We are open to specify this.

	Huawei
	Support.
We clarify that the motivation is as Intel mentioned above, i.e. when UE is configured in EN-DC. We also support to include the inter-RAT measurement when UE is in LTE SA as QC mentioned, considering that “NeedForGap” is also defined by RAN2 in Rel-16 for LTE – NR inter-RAT measurement.

	CMCC
	We support to study the gapless inter-RAT NR measurement with that the target SSB is fully confined within UE NR active BWP, and the gapless inter-frequency measurement specified in Rel-16 can be used as baseline.

	vivo
	Ok. We understand it could bring sufficient benefit for some deployment scenarios.

	MTK
	We support this objective. In our view, all gapless objectives should be discussed in a package. 
To Intel, we think this case is for LTE SA. Therefore, there is no NR active DL BWP configured yet. The main idea is trying use spared RF chains for measurement. We should add a note the target NR frequency layer should be limited by UE’s EN-DC band combination support. 

	Nokia
	We see the potential benefits from this proposal. Wouldn’t RAN2 also need to be involved (might impact the reporting capability)? Our understanding is that this work relates to LTE configured NR inter-RAT measurements on a non-serving carrier and defining when the UE would be able to measure such without gaps. This should be clarified in the objective. This could be part of Rel-17 (with clarified objective). As mentioned, we see the topics of improvements related to measurement gaps and gap assisted measurements should be evaluated as a package

	ZTE
	According to the WID, it seems to be the case that in EN-DC an Inter-RAT NR measurement is configured by LTE PCell. If SSB is contained in the active BWP of the NR serving cells then gapless measurement can be performed.
We don’t think it is beneficial that inter-RAT measurements are performed gapless if measurement gap has been configured because that will have impact on the NR L1 measurement performance which is more important.
Furthermore in the past discussions almost most of the UEs, if not all, are lack of coordination between LTE and NR. We don’t think it is reasonable that it is possible to coordinate for only some of the functions.

	NEC
	We are open for study



2.10 BFR based on CBRA [RP-201030]
BFR based on CBRA [RAN4]
· Study the UE behavior in BFR when none of the resources in set q1 is valid for CFRA, e.g.
· Time point when UE triggers measurement for CBRA based BFR
· DL and UL QCL assumption after CBRA based BFR
· Specify RRM requirements for BFR based on CBRA

Summary of companies’ views on BFR based on CBRA
	Company 
	Views and comments 

	Intel
	 We are open to this.

	Apple
	Understand the technical motivation but it may be not necessary to specify it as a RAN4 requirement. All the UE behavior has been clearly defined in MAC spec TS38.321

	LG
	We are open.

	QUALCOMM
	Most UEs are expected to perform the proposed procedure quickly to speed up the overall BFR timeline when none of the resources in set q1 is valid for CFRA. Specifying RAN4 RRM requirement for this procedure seems like an optimization, not something  essential. 

	Ericsson
	We think the procedure is specified in TS 38.321 5.1 (Random access procedure), but we are open to specify this case if clarification is needed. 

	Xiaomi
	We are open to study.

	CATT
	We are open for such study.

	OPPO
	No strong view.

	Huawei
	Support. 
In our understanding, UE behaviors for both CFRA based BFR and CBRA based BFR are defined in 38.321. So far RAN4 only defined requirements for CFRA based BFR. From specification pov the RAN4 requirements are incomplete.
Technically, we think the requirements for CBRA based BFR are also needed, as otherwise the performance is not guaranteed, e.g. UE may take very long time to transmit RA based on RS outside q1, or UE may selects wrong RS for CBRA based BFR due to inaccurate measurement.

	vivo
	We are open however the priority of this item could be low.

	MTK
	OK, but not critical.
We believe all legacy UE’s already can handle, it although the time required to trigger CBRA may be different. The spec impact of this objective could be very small from our understanding.

	Nokia
	It is not clear to us what the exact proposal is related to BFR based on CBRA. Our understanding is that this is already defined by RAN2 in Rel-15 (38.321).

	ZTE
	Since UE behavior is clear enough in TS 38.312, most of the UEs have already implemented the function. Not sure how much gain is available to have the requirements.



2.11 HO with PSCell [RP-201030]
HO with PSCell [RAN4]
· Determine the scenarios for HO with PSCell for which RRM requirements are to be specified
· from NR SA to EN-DC
· from EN-DC to EN-DC
· from NE-DC to NE-DC
· from NR-DC to NR-DC
· Study the UE behavior for HO with PSCell
· Existing requirements for HO and PSCell addition as baseline
· Timeline and interaction between HO and PSCell addition
·  Specify RRM requirements for HO with PSCell based on agreed UE behavior

Summary of companies’ views on HO with PSCell
	Company 
	Views and comments 

	Intel
	 We are open to this. Existing requirement can be used as starting point.

	Apple
	Fine with the proposal and agree with Huawei that we need to check with operator and network vendor to confirm how likely those cases will be used. This feature has been supported in RAN2 in R15 and R16.

	QUALCOMM
	It would be useful to define requirements for this feature.

	Ericsson
	Open to additional requirements,

	Xiaomi
	We are open to specify these requirements using existing requirement as starting point.

	CATT
	Open to additional requirements.

	OPPO
	We are open to this.

	Huawei
	Support. We also think existing requirements can be used as starting point.

	CMCC
	We are open to study.

	Vivo
	support

	MTK
	We support this objective

	Nokia
	We would like to understand and clarify if the wording: ‘’HO with PSCell’’ means ’HO of the PCell while the PSCell is retained’? In that case, RAN4 can work on the related requirements. We are open to define UE requirements for handover of the PCell while the PSCell is retained.

	ZTE
	It is necessary to have requirements for the handover cases.

	NEC
	We are open for study

	Samsung
	We are open to discussion. Later introduced requirements for features supported in previous release shall be only applicable for current release. 



2.12 RRM Enhancement for larger CC number [RP-201101]
RRM Enhancement for larger CC number [RAN4]
· Study and, if necessary, introduce UE capability with searcher number greater than 2 and specify the corresponding new RRM requirements
· Study and specify enhanced RRM measurement mechanism and requirements for FR2 intra-band and inter-band CA with large CC number.  

Summary of companies’ views on RRM Enhancement for larger CC number
	Company 
	Views and comments 

	Apple
	Support

	LG
	We are open to this. However, UE complexity should be considered.

	QUALCOMM
	We’re not sure if it is a typical/practical deployment scenario where all CCs(>8) should be independently treated in terms of RRM as if they all are geographically and/or spatially not collocated. The current RAN4 requirements already require the UE to measure one CC in each aggregated band with reduced latency(not scaled by the number of CCs). 

	Ericsson
	Open to study further, not clear what kind of criteria would be used to decide if >2 searchers is necessary. CC number should not exceed numbers which we anticipate will be specified in R17 band combinations.

	CATT
	We may also need to study the necessary enhancement for CSI-RS when there is dedicated searcher.

	OPPO
	We are open to study this feature for FR2. It may be useful for FR2 with lager CC number.

	Huawei
	We are not sure if the enhancement is needed.
We understand the motivation that larger CC number in FR2 will result in longer measurement delay, but intra-frequency measurement can be enabled or disabled per CC, so NW can disable intra-frequency measurement on some of the CCs that are aggregated in an FR2 band.
On the other hand, increasing searcher number will increase the UE implementation complexity and cost. The specification efforts should be also considered, as CSSF may be further complicated.

	CMCC
	Introducing searcher number greater than 2 could be beneficial, but we would like to know the condition with which the searcher number > 2 is applied, for example, the searcher number > 2 is applied to the scenario with CC number > 2, or the searcher number > 2 is applied to the scenario with CC number > N (N > 2). 

	vivo
	We have concerns regarding the necessity to introduce searchers>2.

	MTK
	Need more justification on the benefit. 
Current spec already allows UE to implement more than 2 searchers. Furthermore, the mobility anchor already occupies one dedicated searcher. This means other additional searchers are only to shorter the measurement time for SCells. This doesn’t sound very cost-effective from UE implementation viewpoint.

	Nokia
	We are wondering if 1st and 2nd bullets should be handled as two separate WIs? One WI, RAN4 can study increased number of searchers on UE side which may be agnostic to the number of CCs the UE support. Second WI where RAN4 define RRM related requirements for increased number of CCs in FR2, covering both intra-band and inter-band CA. Additionally, we see correlation and potential overlap with FR2 inter-band CA WI concerning RRM requirements for FR2 inter-band CA.

	ZTE
	We are open for discussion. There are many uncertainties, e.g. how many CCs, how many searchers. Then it can be expected that how many UE capabilities.

	Samsung
	Increasing number of CCs and also upper limit of number of CC in FR2 shall be well justified by deployment scenarios and also considering the future-proof.  



2.13 PUCCH SCell activation/deactivation [RP-201101]
PUCCH Scell activation/deactivation [RAN4]
· Specify Scell Activation Delay Requirement for Deactivated PUCCH Scell (including valid TA and invalid TA)
· Specify Scell Activation Delay Requirement for Deactivated PUCCH Scell with Multiple Scells (including valid TA and invalid TA)
· Specify Scell Deactivation Delay Requirement for Activated PUCCH Scell
· Specify Scell Deactivation Delay Requirement for Activated PUCCH Scell with Multiple Scells.

Summary of companies’ views on PUCCH Scell activation/deactivation
	Company 
	Views and comments 

	Intel
	Support. The procedure has already been supported in other working groups in earlier release.

	Apple
	Support

	QUALCOMM
	It would be useful to define requirements for this feature.

	Ericsson
	Agree it is beneficial to specify PUCCH activation/deactivation requirements

	Xiaomi
	Support

	CATT
	Agree to this study point.

	OPPO
	We are open to this.

	Huawei
	Support. The feature is already supported in Rel-15, and similar requirements have also been defined in LTE.

	CMCC
	Support

	Vivo
	ok

	MTK
	ok

	Nokia
	We can support this. RAN4 should develop requirements based on realistic UE implementation.

	ZTE
	Support

	Samsung
	Later introduced requirements for features supported in previous release shall be only applicable for current release.



2.14 IDLE mode requirement for SMTC2-LP [RP-201101]
IDLE mode requirement for SMTC2-LP [RAN4]
· Specify corresponding RRM requirement for SMTC2-LP in IDLE mode

Summary of companies’ views on IDLE mode requirement for SMTC2-LP
	Company 
	Views and comments 

	Intel
	Support.

	Apple
	Support

	QUALCOMM
	RAN2 introduced this feature in Rel-16. It would be useful to define RRM requirements for this feature.

	Ericsson
	Support

	Xiaomi
	Support

	OPPO
	Support

	Huawei
	We are open to this enhancement.
Although the SMTC2-LP is introduced in idle/inactive mode in RAN2 in R16, the issue of backward compatibility measurement may exist as SMTC2-LP configuration is invisible to R15 UE. R15 UE assumes the shorter SMTC periodicity on the frequency. It is possible that UE performs measurement on the occasion where no SSB exists. This may impact UE measurement accuracy.
Also it is noted that Idle mode requirements are related with DRX in most cases, so the specification impact of this enhancement may be limited.

	Vivo
	support

	MTK
	We wonder what the additional spec impact of this objective is. Current IDLE mode requirement is mainly based on the DRX cycle. We also need to study the legacy impact of this feature.

	ZTE
	The IDLE mode measurement is irrelevant of SMTC. If two SMTC periodicities are provided then it is up to UE implementation on how to use it. It seems no normative work being needed.



2.15 TCI switching enhancement in REL-17 [RP-201101]
TCI switching enhancement in REL-17 [RAN4, RAN1]
· Work on the feasibility of enhancement to maintain the UE reception and transmission during the period (or part of period) of MAC CE based TCI switching 
· Work on the feasibility of enhancement to maintain the UE reception and transmission during the period (or part of period) of RRC based TCI switching 
2.15a TCI state known status mismatch 
· Current TCI state switch delay depends on whether TCI state is known or unknown. When TCI state known or unknown status mismatch happens between gNB and UE, TCI state switch delay value specified in current specification is not optimal. 
· Study and specify how to handle TCI state mismatch and thereby optimise the TCI state switch delay when TCI state mismatch occurs.

Summary of companies’ views on TCI switching enhancement in REL-17
	Company 
	Views and comments 

	Intel
	Support.

	Apple
	Support

	QUALCOMM
	Network can control the transient period due to TCI state switching by transmitting the switching command at judicious time instances(before the needed tracking signal is present). Hence, enhancement to existing RAN4 requirements is not essential.

	Ericsson
	Support

	Xiaomi
	Support

	CATT
	support

	OPPO
	We are open to this.

	Huawei
	Support

	Vivo
	support

	MTK
	The best choice from network side is to always switch UE to known TCI state. So the transient period is minimized. We do not think it is beneficial to further optimize the requirement for unknown TCI case.

	Nokia
	We support this topic.

	ZTE
	Fine for the optimization

	NEC
	2.15: We are OK to study this feature. 
2.15a: In RAN4#94-e meeting email discussion, it was in principle agreed [R4-2002291] that TCI state known status mismatch issue (between gNB and UE) will be further studied in Rel-17 timeline. Based on this agreement we propose to study TCI state known status mismatch issue in Rel-17 under TCI state switching enhancements

	Samsung
	Support



2.16 Non-simultaneous UL carrier operation in FR2 [RP-201101]
Non-simultaneous UL carrier operation in FR2
· RRM requirements for non-simultaneous transmission on aggregated intra-band non-contiguous FR2 UL carriers (up to the conclusion and progress in RF session)

Summary of companies’ views on non-simultaneous UL carrier operation in FR2
	Company 
	Views and comments 

	Intel
	It was not introduced in R16. We need to check if this is in the scope of R17 RF. If so, then RRM objectives can be added after RF session has conclusions.

	Apple
	This could be part of the REL-17 FR2 RF enhancement scope discussion.

	LG
	Need to check RF impact first since it is new feature. 

	QUALCOMM
	This feature is proposed in the RF FR2 enhancements so should be discussed there in detail. We do not think this feature brings any significant system level gain to justify the work.

	Ericsson
	Ok to do the work if RF conclusion is positive.

	OPPO
	We are fine to study RRM impact if RF FR2 enhancement has conclusions.

	Huawei
	Suggest to this to be discussed in FR2 enhancements WI, as the RRM requirements are based on RF conclusions. 

	MTK
	We should discuss this objective in FR2 RF work area.

	Nokia
	Our view is that this need to be synchronized with RF work. Additionally, this should be included in the one and same WI as used in RF. This should not be separate WI in RRM compared to RF WI. RRM requirements should be introduced once RF conclusions are ready.

	ZTE
	Should be discussed as a package in FR2 RF.

	Samsung
	RRM and RF requirements for NSU for intra-band shall be discussed as package. NSU for intra-band has been discussed in Rel-16. No additional RF requirements for NSU is concluded in RAN4 #96e. Only Inter-band NSU discussion is ongoing in Rel-17 UE FR2 UE work area. We suggest to remove this objective in Rel-17. 



2.17 CGI reading enhancements [RP-201101]
CGI reading enhancements [RAN4, RAN2]
· Specify requirements for reporting the CGI of a cell using CCA in the downlink
· Investigate enhancements to minimize interruptions in SIB1 decoding based on providing UE with assistance information on potential occasions when SIB1 will and will not be scheduled using the SI-RNTI
· The investigation should assume that all cells on a frequency layer will use the same occasions for potential SIB1 transmission
· According to implementation, the assistance information may also be used by the UE for other procedures involving SIB1 decoding such as reducing power consumption during reselection, however this does not impact specification requirements.

Summary of companies’ views on [NR-U related] CGI reading enhancements
	Company 
	Views and comments 

	Apple
	Support

	QUALCOMM
	It is not obvious that whether the scenario considered for the assistance information is valid or not. If NW doesn’t know the CGI of neighboring cell, can it provide the SIB1 decoding assistant information to UE? CGI reading itself is already a rare procedure to be executed, the requirement may not worth to be discussed if the target scenario is a corner case in CGI reading.

	Ericsson
	Support. The scope should also not preclude use for non NR-U cells. Qualcomm’s comment should be addressed by the bullet “o	The investigation should assume that all cells on a frequency layer will use the same occasions for potential SIB1 transmission”. In many cases NW has knowledge that no neigbour cell (regardless of CGU) will use certain SIB1 occcasions, the intention is to provide this to UE.

	Huawei
	We are open to discuss the first bullet, i.e. to specify CGI reading requirements for NR-U.
We are not sure if the second bullet is needed. “all cells on a frequency layer will use the same occasions for potential SIB1 transmission” is a strong assumption on NW side, and even the potential occasions are same, the actual scheduling of SIB1 via PDCCH/PDSCH can change dynamically, so there is a risk to enforce UE to do SIB1 decoding based on such assumptions by defining the enhanced requirements.

	MTK
	We support to add assistance information for SIB transmission occasions to reduce the interruption as well as increase the SIB reading efficiency at UE side.

	Nokia
	We would prefer to have NR-U related topics in own WI. We see this as being low priority.

	ZTE
	Okay to extend CGI reading for NR-U.
Regarding assistance information for SIB1 decoding, it is not just RAN4 issue. The whole SIB decoding procedure are decided by RAN1/2. 




2.18 [bookmark: OLE_LINK9]UL gap and configuration for UE self-calibration and monitoring in FR2
· Study and, if feasible, introduce UE specific and NW configured UL gap for general self-calibration and monitoring purpose, 
· 
· If feasible, specify UL gap related configuration(s), including but not limited to UL gap periodicity, UL gap length and related RF requirements if necessary [RAN4]
· To minimize the impact on UL scheduling and throughput performance, UL gap duty cycle, e.g. UL gap length/UL gap periodicity, should be maintained below [X]%, where X is FFS
· During UL gap, UE should either not transmit anything or the related output power is limited by [Y]dBm/MHz, where Y is FFS
· If feasible, introduce UL gap related UE signaling (RAN2/4)
	Company 
	Views and comments 

	Apple
	Support

	CATT
	In general we are supportive to have such study for FR2 since the performance of FR2 might be a concern. Need to understand the implication to the current requirements.

	OPPO
	Support. 
Calibration gap has been discussed and studied since Rel-15 which proved a useful feature from UE’s perspective. It seems straight-forward to further specify this feature for FR2 in Rel-17 in order to enable the feasibility of network and UE implementation.

	CMCC
	We are open to study, and it seems like further enhancement on Rel-15 UL gap related requirements.

	vivo
	Support. This was discussed in R15 but eventually there was no impact to spec. In our view this at least should be further studied in R17.

	Xiaomi
	We are OK to have a study on the feasibility of this topic.

	MTK
	Support. But we suggest to handle this in FR2 RF work area where the motivation of this gap is discussed. RF experts should have better knowledge than RRM experts on when and how frequent this gap is needed.

	Nokia
	RP reference is missing.

	ZTE
	Open to further discuss

	Ericsson
	This was extensively discussed in Rel-15 in RF session. In our view the conclusion was nothing needs to be specified. We agree with MTK this is RF issue and the need to again open this issue in Rel-17 should be discussed in RF FR2 thread. This should not be discussed in this (RRM thread) because calibration issue is not within RRM scope/competence. 

	Samsung
	We are open to discussion. Gap length shall be discussed and concluded in Rel-17 RF area 

	Intel
	Support to study the UL gaps. Prefer to handle in the scope of FR2 RF.

	Huawei
	We support this proposal. 
We see the value to allow a gap or period for UE to calibrate the RF chain to improve the signal quality for uplink transmission. Such period is UE specific and there would be less system performance degradation. We can study the configuration including the periodicity and length of the gap or period for calibration in order to achieve a good trade-off between uplink performance and overhead due to calibration gap.
In addition to UL gap, we would like to also consider BS scheduling aspects. Firstly the BS scheduling restriction. UE is not expected to be scheduled in some period. Secondly, the special BS scheduling where BS may schedule certain signals for clarification purpose.



2.19 [bookmark: OLE_LINK8]Intra-band non-contiguous NR CA for non-co-located deployment in FR1
· Specify the MRTD/MTTD requirements for FR1 intra-band non-contiguous CA in non-co-located deployment
· Investigate other RRM impacts due to new MRTD/MTTD requirements for FR1 intra-band non-contiguous CA.
· Specify the corresponding RRM requirements, if needed

Summary of companies’ views on FR1 intra-band NCCA in non-co-located deployment 
	Company 
	Views and comments 

	Huawei
	Support.
The existing 3us MRTD requirements for FR1 intra-band NCCA are specified based on the Rel-15 co-located assumption. However, as more complicated CA band combinations are introduced, intra-band non-co-located deployment becomes a realistic scenario. Under such non-co-located deployment, the MRTD/MTTD requirements for FR1 intra-band NCCA need to be investigated.




2.20 Others

Note: Other new proposals would be captured here if have.
3. New proposals for R17 measurement gap enhancement
The following new proposals for R17 MG are collected from the following WID proposals in RAN #88e.
	TDoc
	Title
	Source

	RP-201000
	Motivation for new WI on Measurement Gap Enhancements
	Qualcomm Incorporated

	RP-201101
	WID of REL-17 NR RRM further enhancement
	Apple, Intel

	RP-201115
	New WID Proposal: NR measurement gap enhancements
	Intel Corporation, Apple


3.1 Network Controlled Small Gap (NCSG) specification [RP-201000]
Network Controlled Small Gap (NCSG) specification [RAN4, RAN2]
· RRM requirements for NCSG [RAN4]
· Requirements for Visible Interruption Length (VIL) for different numerologies in FR1 and FR2 
· Specification of NCSG patterns, Measurement Length (ML), and Visible Interruption Repetition Period (VIRP)
· Requirements for DL reception and UL transmission during ML, before start VIL and after end VIL
· Measurement requirements with NCSG
· Specification of applicability of NCSG patterns [RAN4]
· Signaling design for NCSG patterns [RAN2]
Summary of companies’ views on network Controlled Small Gap (NCSG) specification
	Company 
	Views and comments 

	Intel
	We are open to this.

	Apple
	Now NeedforGap indication is per RRC-reconfiguration feedback and more dynamic than LTE indication, so we are wondering if NCSG is still needed in this case when UE indicates ‘no gap’. Especially for FR2 measurement, the scheduling restriction will be applied during the SSB occasions in the MG, and the benefit of NCSG would be negligible.

	LG
	We think it would be better to have priority based approach among other MG related issues for down-scoping.

	QUALCOMM
	This is our proposal, this feature can provide a large gain and should be easy to specify since it already exists in LTE. It covers implementations that need to take an interruption when turning a spare RF chain on or off so it expands the scenarios when UE can signal noGapNeeded. Without this feature, these UEs would always have to take gaps which wastes system resources.

	Ericsson
	Support

	Xiaomi
	Support 

	CATT
	support

	OPPO
	We are open to this.

	Huawei
	In general, there are many proposals on MG enhancement but RAN4 may not be able to accommodate all of them in Rel-17. We agree with LGE to take priority based approach to decide the scope for MG enhancement.
Particularly for NCSG, we think it can be discussed with high priority. In our view it is a meaningful optimization based on UE RF architecture, and can reduce interruption time in some cases depending on UE capability.

	CMCC
	Support

	Vivo
	support

	MTK
	Support this objective. 
BTW, NCSG pattern may need some detail discussion because the SMTC windows in different frequency layers could be different in NR.

	Nokia
	We support this.

	ZTE
	This can be considered as one of MG enhancement in R17.

	NEC
	We are open for study

	Samsung
	In general, downscoping of Rel-17 gap related objectives shall be considered. 



3.2 Burst gap patterns specification [RP-201000]
Burst gap patterns specification [RAN4, RAN2]
· RRM requirements for burst gap patterns [RAN4]
· Specification of gap burst length (N), applicable MGRPs, and burst periodicity
· Measurement requirements with burst gap pattern
· Specification of applicability of burst gap patterns [RAN4]
· Signaling design for burst gap patterns [RAN2]
Summary of companies’ views on burst gap patterns specification
	Company 
	Views and comments 

	Intel
	Technically fine. However, this enhancement is considered with less critical as others.

	Apple
	In NR we already have larger MGRP with smaller MGL, and the consequence of using this sparse MG would be same as using burst MG. Need to understand more on the motivation and justification for NR.

	LG
	We think it would be better to have priority based approach among other MG related issues for down-scoping.

	QUALCOMM
	This feature is useful for measurements on multiple layers and should be very easy to specify.

	Ericsson
	Support

	Xiaomi
	Similar comment as Apple, in NR, we have larger MGRP (up to 160ms) and smaller MGL (2ms), compared with current gap pattern, the benefit of introducing burst gap pattern need to be justified.

	CATT
	We are open for such study. But the use case might be limited.

	OPPO
	We are open to this.

	Huawei
	Suggest to discuss with low priority.
UE power saving and throughput improvement via burst MG pattern can be achieved only when there is no measurement requiring regular MG pattern. It is also hard for network and UE to determine when it is safe to use burst MG pattern.

	CMCC
	We are open to study, and considering that we already have 24 gap patterns for NR, we would like to better understand the use case of this feature.

	vivo
	We think the benefit of this item could be achieved through other items at the following

	MTK
	Ok but low priority

	Nokia
	We support this

	ZTE
	The benefit is unclear. NR is different than LTE. The measurement is mainly constrained by SMTC. We don’t think burst gap pattern would be helpful.

	NEC
	We are fine with proposal in principle. Just one clarification question. Does the scope involves PRS measurements and RRM measurements? 



3.3 Multiple concurrent and independent MG patterns [RP-201000, RP-201115]
Multiple concurrent and independent MG patterns [RAN4, RAN2]
· RRM requirements for concurrent and independent MG/SMTC patterns [RAN4] 
· Define maximum number of concurrent and independent MG/SMTC patterns active at any time
· Specification of multiple concurrent MG patterns (MGL, MGRP)/ SMTC patterns and constraints on total NW overhead
· Specification of rules and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 
· Specification of applicability of multiple concurrent and independent gap patterns [RAN4] 
· Signaling design for simultaneous RRC (re-)configuration of one or more gap patterns [RAN2] 

Summary of companies’ views on multiple concurrent and independent MG patterns
	Company 
	Views and comments 

	Intel
	Support. Multiple concurrent SMTC patterns can bring significant flexibility to network deployment and increase mobility performance. Multiple MG patterns can be used to cover this scenario. On the other hand, enabling parallel MG pattern for measurement with different purpose can also increase efficiency and network performance.

	Apple
	Support

	LG
	Support

	QUALCOMM
	This feature should be useful in NR to address scenarios when multiple types of measurements(SSB, CSI-RS, positioning, etc) are configured at the same on different layers with different periodicities and possibly different measurement window lengths.

	Ericsson
	Although in principle it would be good to have more network flexibility, our concern is that the overall gap density for the UE will become very high with multiple gap patterns. The network also has limited freedom when to transmit SSB for L3 measurement if it also needs to support legacy UE without this feature.

	Xiaomi
	Support

	CATT
	Open to study. But trade-off between network flexibility and impact on network freedom is needed. Maybe we could consider limit the number of concurrent GAP pattern to 2. 

	OPPO
	Support. We also think it is beneficial to specify this feature.

	Huawei
	Suggest to discuss with high priority except multiple SMTC.
We think the use cases are valid and meaningful, e.g. multiple MOs with unaligned SMTC, RRM and positioning measurement. It can enable flexibility in NW configuration, more efficient use of MG based on the purpose of the measurement, which can translate into improved measurement performance and UE/NW throughput.
On multiple SMTC pattern, we understand the intention is to introduce multiple SMTC patterns per MO (because it is already configured per MO today). If so, the use case is a bit unclear to us. Considering that the intra-frequency requirements with dual SMTC is already complex, we do not think RAN4 should further consider multiple SMTC patterns unless the motivation is clear.

	CMCC
	We are positive to this proposal to improve the measurement performance, but we also have concern that the multiple concurrent MG patterns will increase the data loss, it is suggested that how to limit the impact on the data loss need to be considered when introducing the multiple concurrent MG patterns. 

	Vivo
	support

	MTK
	Low priority
We believe the network deployment should always consider Rel-15 UEs. Therefore adding new gap patterns to allow more flexible SMTC configuration does not seem an urgent issue to us. Furthermore, with this 2nd gap pattern added, then CSSF within gap requirement will become further complicated, e.g., we may need to introduce CSSFwithin_gap,1 and CSSFwithin_gap,2, we may need to discuss how to handle collision of the 2 gap, and maybe the gap sharing for different patterns.

	Nokia
	Would this be a RAN2 led SI or WI? The gain is in having multiple GPs active compared to reconfiguration of the current gap pattern need to be evaluated by RAN2. This may lead to large gap overhead but may also lead to improvements in measurements. However, one solution would be to RRC reconfiguration of MG from network side when needed.

	ZTE
	This is only useful for different measurement types (e.g. normal RRM measurement and positioning measurement, or even SSB based, CSI-RS based and PRS based etc.). We are positive if it is limited between different measurement types.

	NEC
	We are open to study this. However looking at the proposals related to MG patterns, WI scope may be very wide. We need to be little cautious about the scope of WI so that WI can be completed in time.



3.4 [Positioning related] New measurement gap patterns for PRS measurement [RP-201000, RP-201115]
[bookmark: _Hlk42686838]New measurement gap patterns for PRS measurement [RAN4, RAN2] (Intel, Qualcomm)
· Study the feasibility of new measurement gap patterns for PRS measurement [RAN4]
· Study the feasibility of using new measurement gap patterns (including the ones introduced in R16 NR Positioning) for legacy RRM requirement [RAN4]
· Introduce RRM requirement and signaling design based on the outcome of study phase [RAN4]
· Introduce new measurement gap patterns if needed [RAN4]
· Update measurement gap applicability if needed [RAN4]
· RRC signaling support of new measurement gap patterns if needed [RAN2]

Summary of companies’ views on [Positioning related] New measurement gap patterns for PRS measurement
	Company 
	Views and comments 

	Intel
	Support. To increase MG based PRS measurement performance and MG efficiency, it’s desirable to discuss the feasibility of more new MG patterns for PRS measurement and the impact on legacy RRM requirement.

	Apple
	No strong view on this enhancement.

	LG
	Support

	Ericsson
	Support, but using (not requesting though) the new Rel-16 patterns for RRM (during the positioning measurements) should be made possible in Rel-16.

	Xiaomi
	No strong view

	CATT
	Support to do such study.

	OPPO
	We are open to study this.

	Huawei
	We suggest this to be discussed in Positioning Enhancement WI, since the enhancements are more related to positioning.

	Vivo
	Open for study

	MTK
	OK to study. But we should be clear whether this gaps are dedicated to positioning or also shared by SSB measurement

	Nokia
	We can support this topic. We see that priority should be given at least to measurement gaps for positioning.
In general, we have a lot of different proposals for measurement gap enhancement work related to measurement gaps. We think it is important to identify which of these proposals would be more important to work on, in order to address some identified problems.

	ZTE
	New MG patterns for positioning measurement have been introduced in Rel-16. And it is shared with NR/LTE measurement. It is not clear why more new MG patterns are needed. 

	NEC
	Similar view as MTK. We need to be clear whether new MG is applicable for PRS and RRM or only PRS especially when we are discussing concurrent MG patterns for different types of measurements. 



3.5 On-demand UE-initiated MG request [RP-201000]
On-demand UE-initiated MG request [RAN4, RAN2]
· Specification of rules for UE-initiated MG request, conflict resolution with existing MG configured by NW, UE behavior when requested MG is not granted [RAN4]
· Signaling design for on-demand UE-initiated MG request for NCSG, burst gap patterns, multiple concurrent independent gap patterns, and new and existing MG patterns [RAN2]

Summary of companies’ views on on-demand UE-initiated MG request
	Company 
	Views and comments 

	Intel
	We are open to study. However, we prefer to let network control the actual MG configuration

	Apple
	Need to understand more on the motivation and justification. In positioning since positioning measurement is configured from LMF and it’s out of serving gNB control, that’s why we need UE to request MG for positioning measurement. However, for RRM measurement all the MG pattern and MOs are controlled by serving gNB, we didn’t see strong need to have this mechanism for RRM measurement.

	LG
	We think it would be better to have priority based approach among other MG related issues for down-scoping.

	QUALCOMM
	Network may not always know the best MG pattern for the UE to use(this can be relatively complicated to decide at the network especially in cases like EN-DC or NR-NR DC) so a mechanism for the UR to ask the network for the right configuration would be beneficial.

	Ericsson
	Also prefer to understand motivation and justification better. Network needs to control the actual configuration (MGL, MGRP, offset etc). 

	Xiaomi
	We are open to study, also prefer to understand motivation and justification.

	OPPO
	We think it is beneficial for UE to improve the efficiency of UE measurement according to its demand, especially for some urgent measurement purpose.

	Huawei
	Suggest to discuss with low priority.
We do not see clear motivation for this proposal. MG for PRS measurement is based on UE request because serving cell is unaware of the need of PRS measurement, but this is not the case for RRM measurement. Also, the decision on which MG pattern to use for a specific measurement should be decided by NW.

	CMCC
	We would like to understand more on the motivation and justification, slightly prefer to let network control the actual MG configuration.

	vivo
	This can be beneficial if anyone in 3.1-3.4 is agreed to be included.

	MTK
	We support this objective. This may also be extended to LTE SA for NR measurement. But we need to be careful about the relation to other objectives.

	Nokia
	We believe this is a study that should be led by RAN2. RAN2 should first study how this should work, and once procedures are ready in RAN2, RAN4 can work on the related UE requirements.

	ZTE
	MG configuration is based on many factors from system perspective. We don’t believe UE has better understanding on this than NW. This is not need to be considered in MG enhancement.

	NEC
	We would like to understand the motivation and justification better. 



3.6 Pre-configured MG pattern(s) per configured BWP (fast MG configuration) [RP-201000, RP-201115]
Pre-configured MG pattern(s) per configured BWP (fast MG configuration) [RAN4, RAN2] (Qualcomm, Intel)
· RRM requirements for pre-configured MG pattern(s) per configured BWP [RAN4]
· Define maximum number of MG pattern(s) per configured BWP and maximum number of total MG patterns per UE
· Specification of rules and UE behaviorehaviour for activation/deactivation of a MG following a DCI or MAC-CE based BWP switch
· Define measurement period requirements with pre-configured MG pattern(s) per configured BWP in the presence of one or more BWP switch per measurement period
· Specification of applicability of pre-configured MG pattern(s) per configured BWP [RAN4]
· Signaling design for pre-configured MG pattern(s) per configured BWP [RAN2]

Summary of companies’ views on pre-configured MG pattern(s) per configured BWP (fast MG configuration)
	Company 
	Views and comments 

	Intel
	Support. BWP switching is more dynamic than MG configuration. Since it’s rather difficult for network to configure and de-configure MG according to BWP switching, network may always configure MG e.g. for intra-frequency measurement, and consequentially it will cause throughput loss to both network and UE side in case some of the MGs are unnecessary for intra-frequency measurement

	Apple
	Support

	LG
	Support

	QUALCOMM
	This feature avoids the RRC overhead of re-configuring gaps everytime the BWP is changed. The introduction should also be simple.

	Ericsson
	Support

	Xiaomi
	Support

	CATT
	support

	OPPO
	Support

	Huawei
	Suggest to discuss with mid priority except per BWP MG configuration.
BWP switching can be dynamic, so the need for MG on a particular CC to measure a particular MO can also change dynamically. In this sense, it is meaningful to have some mechanism to enable fast MG (de)activation. On the other hand, the benefit is only achieved when all relevant Mos do not require MG, so the real use case may be limited.
On BWP MG configuration, we understand that the need for MG may be depending on BWP, but it’s unclear to us why MG pattern should be per BWP.

	CMCC
	Support

	Vivo
	support

	MTK
	More discussion is needed. MG can has the scheduling impact to all CCs and also to other RAT under EN-DC. LTE may not have the idea about the active BWP status of a CC in the NR side. If we allow gap to be presented for only a certain BWP, LTE side will experience unexpected problem in scheduling. We suggest to restriction this item for UE operating with only single CC. 

	Nokia
	This is a study that should be led in RAN2. We should first study how this should work, and once procedures are ready in RAN2, RAN4 can work on the related UE requirements.

	ZTE
	Don’t think there is always RRC reconfiguration if there is BWP switch. Largely MG would be always configured if not all the measurements are intra-frequency measurement. So this may be useful only for intra-frequency measurement only (all the measurements are intra-frequency). There is new UE capability in Rel-16 to indicate whether gap is needed for intra-frequency measurement. So the use case is very limited. We don’t see much gain for such enhancement. It would be enough to leave it to UE implementation.

	NEC
	Support



3.7 Per-CC MG configuration [RP-201000]
Per-CC MG configuration [RAN4, RAN2]
· RRM requirements for per-CC MG configuration [RAN4]
· Interruption requirements on CCs configured with MG and CCs not configured with MG
· Measurement requirements for CCs configured with MG
· Specification of applicability of per-CC MG configuration [RAN4]
· Signaling design of per-CC MG configuration and design of capability signaling [RAN2] 

Summary of companies’ views on Per-CC MG configuration
	Company 
	Views and comments 

	Intel
	We are open to this. We expect that this can be rather straightforward and does not take much efforts in RAN4.

	Apple
	Need to check if the overhead of signaling could be an issue (like in LTE). And also need to check the benefit since scheduling/measurement restriction may still apply on the CCs which are not configured with MG.

	LG
	We think it would be better to have priority based approach among other MG related issues for down-scoping.

	QUALCOMM
	This feature was already introduced in Rel.16 in RAN2 so the proposal can be withdrawn.

	Ericsson
	Lower priority from our perspective

	Xiaomi
	If independent MG pattern is agreed to introduce, there is not necessary to introduce per-CC MG configuration.

	CATT
	In our view, this can be covered by 3.3.

	OPPO
	We need to understand more on the motivation. It may also have cross impact on other issues related to gap enhancement, and we agree to have priority based approach among such issues.

	Huawei
	Suggest to discuss with high priority. 
Similar as NCSG, in our view it is a meaningful optimization based on UE RF architecture, and can reduce interruption time in some cases depending on UE capability.

	Vivo
	The necessity is not strong providing former items are introduced

	MTK
	Low priority. 

	Nokia
	We are open to discuss this further, but it likely needs to be discussed together with other proposed measurement gap enhancements like NCSG and burst GP.

	ZTE
	By considering the signalling overhead, more justification is needed.



3.8 MG sharing enhancement [RP-201115]
MG sharing enhancement [RAN4, RAN2]
· Study mobility benefit and data throughput impact as well as UE complexity to enhance the MG sharing mechanism to offer network operators more flexibility on prioritize certain measurement (e.g., measurement on certain RAT) [RAN4]
· Introduce RRM requirements and signaling design according to the outcome of study phase of MG sharing enhancement [RAN4, RAN2]
· MG sharing enhanced mechanism [RAN4]
· RRM measurement with enhanced MG sharing mechanism [RAN4]
· RRC signaling support for MG sharing enhancement if needed [RAN2] 

Summary of companies’ views on MG sharing enhancement
	Company 
	Views and comments 

	Intel
	Support. The singling bit string for MG sharing is quite limited in R15/R16. For instance, LTE plays a key role in EN-DC operation from mobility perspective. So depending on different demands from different network operators, it would be much beneficial if the MG sharing mechanism can allow network to prioritize any RAT measurement. Thus, it’s desirable to enhance the MG sharing mechanism and signallingignaling to offer network operators more flexibility on prioritize any RAT measurement.

	Apple
	Support

	LG
	Support

	QUALCOMM
	In general we do not see much value in proposal that require a study phase given that there already are many proposals with a straightforward gain/advantage. Further, CSSF is already complicated, this could make it even more complicated. UE should be able to implement such enhancement(if it does not already) relatively easily.

	Ericsson
	Support

	Xiaomi
	Support

	CATT
	Support to do study. Gap sharing related requirements need optimization.

	OPPO
	Support

	Huawei
	Suggest to discuss with low priority.
Different MG sharing mechanism has been introduced in Rel-15 for different deployments, and the gain of further optimization needs to be justified. At least we do not see a need to give measurement of legacy RATs higher priority in Rel-17 than in Rel-15.

	Vivo
	Open for study

	MTK
	Support

	Nokia
	We wonder if this proposal would be a RAN2 led SI or WI? Balancing which carriers, the UE measures can be controlled already by reconfiguration. In general, we see a lot of different proposals for enhancement work related to measurement gaps. We think it is important to identify which of these proposals would be more important to work on, in order to address some identified problems.

	ZTE
	This is largely optimization. We are fine to study if time allows.

	NEC
	We are open to study


3.9 [Study phase] Enhanced utilization of UL slots before and after measurement gap [RP-200939]
Enhanced utilization of UL slots before and after measurement gap [RAN4, RAN2]
· Study the mechanism to allow UE to report the timing difference between gap boundary and UL slots boundary to network for the purpose of enhancing the utilization of (partial) UL slots before and after measurement gap 
· The study should consider at least different measurement gap configurations, e.g., per-UE gap or per-FR gap, with or without measurement gap timing advance, and different timing advance groups.
· The study should consider the frequency, accuracy and granularity for UE to reporting this timing difference.
· According to the conclusions, corresponding RRC signaling, MAC mechanism or UE capability support may be needed
Summary of companies’ views on [Study phase] Enhanced utilization of UL slots before and after measurement gap
	Company 
	Views and comments 

	Intel
	We are open to study. However, we may not consider this as critical enhancement.

	Apple
	No strong view on this enhancement

	LG
	We are open,

	QUALCOMM
	NSCG should already provide most of the gains that this feature can provide without additional complexity. Utilization of partial slots would offer gain only if UEs support mini slots, this is not a widely supported feature in our understanding.

	Ericsson
	Support study

	Xiaomi
	
We are open to study. As discussed in R15, this enhancement is benefit only when  for the UL transmission is larger than the length of one slot, which is not a typical case.

	CATT
	Support to study.

	OPPO
	No strong view.

	Huawei
	Suggest to discuss with mid priority except the reporting mechanism.
We understand the intention of the enhancement is to enable symbol level usage of UL slots before and after MG. This is reasonable although the gain is only applicable for UEs supporting the mini-slot feature.
On the mechanism for UE to report the timing difference between gap boundary and UL slots boundary, the need is a bit unclear to us, as in our view TA can well serve the purpose.

	Vivo
	Open for study however the priority could be low

	MTK
	This our proposal, motivated by a Rel-15 discussion on UL transmission after gap. We are open to hear views from companies. 
To Xiaomi, we think this can also be applicable to the case when timing difference between UL and DL boundaries is smaller than 1 slot. NR already allow non-full slot based UL scheduling.

	Nokia
	We support a study this. Some discussions already took place in LTE and NR. This has potential to increase the data TP when measurement gaps are in use.

	ZTE
	Support to study.


3.10 [NR-U related] Measurement gap enhancements for NR-U [RP-201101]
Measurement gap enhancements for NR-U [RAN4, RAN2]
· Specify requirements for UEs capable of independent RF operation (i.e. without interruptions) between licenced and unlicensed bands. This capability between licenced fr1 bands and nr-u bands above 5ghz would be analogous to the per FR measurement gap capability between FR1 and FR2.

Summary of companies’ views on [NR-U related] Measurement gap enhancements for NR-U
	Company 
	Views and comments 

	Apple
	No strong view on this enhancement

	LG
	We think it would be better to have priority based approach among other MG related issues for down-scoping.

	QUALCOMM
	This enhancement is not practical, we expect unlicensed spectrum to become more widely available in different frequency ranges which will make this feature obsolete.

	Ericsson
	Support

	Xiaomi
	No strong view

	OPPO
	We are open to this.

	Huawei
	Suggest to discuss with low priority.
We understand independent RF is for licensed and unlicensed bands is not a common assumption for FR1 NR-U band. There are also other proposals for gap enhancement, e.g., per CC gap, which shall be considered before introducing another independent MG.

	MTK
	We do not see the possible UE implementation to have a separate RF chip for unlicensed bands. 

	Intel
	We need to understand how typical to implement such a separate RF chain specifically for unlicensed band. This is considered with low priority.

	Nokia
	This can be discussed but is likely UE implementation specific. Low priority.

	ZTE
	The assumption of independent RF operation seems not very practical at this time.


3.11 Others 

Note: Other new proposals would be captured here if have.

4. Leftover topics from R16 RRM enhancement 
The following leftover topics for R17 RRM enhancement are collected from the “Summary of email discussion [R16_NR_RRM] remaining work on Rel-16 NR RRM” (RP-201344), exception sheet (RP-201341) and corresponding WID proposals in RAN #88e.
	Tdoc
	Title
	Source

	RP-201344
	Summary of email discussion [R16_NR_RRM] remaining work on Rel-16 NR RRM, including CSI-RS measurement and NR positioning
	Intel

	RP-201101
	WID of REL-17 NR RRM further enhancement
	Apple, Intel

	RP-200813
	New WID on NR RRM requirement enhancements in Rel-17
	ZTE Corporation

	RP-201341
	Rel-16 WI exception for Core part: NR RRM enhancement
	Intel, ZTE, Apple



4.1 UL spatial relation change requirement for BC bit-0 UE [issue 1 in section 1 of RP-201344]
Remaining issue for UL spatial relation change [RAN4]
· UL spatial relation change requirement for BC bit-0 UE 
Summary of companies’ views on UL spatial relation change requirement for BC bit-0 UE
	Company 
	Views and comments 

	Intel
	Depends on the progress of ongoing discussion. May need to be revisited after RAN4#96e.

	Apple
	Fine to continue discussing it in case we cannot complete it in R16.

	LG
	Leftover can be concluded based on progress in RAN4#96e.

	QUALCOMM
	RAN4 is defining the UL spatial relation change requirement focusing solely on BC bit-1 Ues in Rel-16. Defining UL spatial relation change requirement for BC bit-0 Ues in such a late release does not seem really necessary. It is expected that bit-1 will be made mandatory in the relatively near future so these requirements would become obsolete.

	Ericsson
	It is being addressed at RAN4#96e. Revisit in case not finalized.

	Xiaomi
	We are fine to continue the discussion in R17.

	OPPO
	We are open to this.

	Huawei
	Open

	MTK
	Our first preference is not to define the requirement this kind of UE. RAN4 RF session keeps improving beam correspondence requirements release by release. It is strange that RRM session decided to go back to Bit-0 UE in Rel-17. 
If the group agrees to introduce the requirement, we think the requirement should be no different to bit-1 UE. The difference between Bit-0 and bit-1 UE is on the accuracy of Tx beam direction, not on the time that UE needs to form the Tx beam.

	ZTE
	We are open to discuss.



4.2 SRS carrier switching requirement for inter-band FR2 CA [issue 2 in section 1 of RP-201344]
RRM requirement for SRS carrier switching requirement for inter-band FR2 CA [RAN4]
Summary of companies’ views on SRS carrier switching requirement for inter-band FR2 CA
	Company 
	Views and comments 

	Intel
	We are open to this.

	Apple
	Support

	LG
	Leftover can be concluded based on progress in RAN4#96e.

	QUALCOMM
	This is pending in R16 because RF switching time requirement on FR2 is not agreed. To discuss this in R17, corresponding TU and agenda are needed in RF session before RRM can proceed.

	Ericsson
	Support

	Xiaomi
	Support

	OPPO
	Support

	Huawei
	The switching time for inter-band FR2 CA shall first be discussed in RF. After the conclusion is reached, the RRM requirements can be specified.

	Vivo
	support

	MTK
	Support. But RAN4 RRM session needs to be clear about which scenario to introduce requirement, e.g., IBM/CBM, colocated/non-colocated. It is better to focus on what we have in the RF session. Otherwise, we just waste the time.

	Nokia
	Support. The discussion would depend on the progress in RF room discussion related to FR2 inter-band CA.

	ZTE
	Support. But TU for RF session is needed. So this should be based on condition that the SRS switching time for FR2 inter-band will be discussed in RF session.

	Samsung
	Support 


4.3 Multiple SCell activation/deactivation requirement in FR2 inter-band CA [issue 3 in section 1 of RP-201344]
RRM requirement for multiple SCell activation/deactivation requirement in FR2 inter-band CA [RAN4]
Summary of companies’ views on multiple SCell activation/deactivation requirement in FR2 inter-band CA
	Company 
	Views and comments 

	Intel
	Technically fine. We may not consider this as high priority. Network can also trigger SCell activation in sequence.

	Apple
	Support

	LG
	Wait progress in RAN4#96e.  It is not critical issue. So, it can be discussed with low priority. 

	QUALCOMM
	This is pending in other ongoing R16 Ais in RRM and RF sessions.

	Ericsson
	Technically support but we would like to see the outcome of the FR2 interband CA RRM work in rel16 to understand what other work needs to be done.

	Xiaomi
	Technically, it is fine for us.

	OPPO
	We are open to specify this, regarding no requirements were defined for CBM UE supporting FR2 inter-band CA.

	Huawei
	We are fine to define the requirements for IBM UE for multiple SCell activation/deactivation. 
For CBM UE, as single SCell activation requirements in R16 are clear, the requirements for SCell activation/deactivation are suggested not to include in R17.

	MTK
	Support. But RAN4 RRM session needs to be clear about which scenario to introduce requirement, e.g., IBM/CBM, colocated/non-colocated. It is better to focus on what we have in the RF session. Otherwise, we just waste the time.

	Nokia
	Support. The discussion would depend on the progress in RF room discussion related to FR2 inter-band CA

	ZTE
	Okay to specify corresponding requirements.

	NEC
	We are fine to define requirements but scope needs to be clarified.

	Samsung
	We are open to discussion. 



4.4 UE transmit timing adjustment enhancement [RP-200813, issue 5 in section 1 of RP-201344]
UE transmit timing adjustment enhancement [RAN4]
· Discussion and Decision on UE transmit timing adjustment mechanism when there is large downlink timing jump 
· Specify RRM core requirements for new UE transmit timing adjustment mechanism
· Discussion and Decision whether to introduce the requirements in release independent manner.
Summary of companies’ views on UE transmit timing adjustment enhancement
	Company 
	Views and comments 

	Intel
	It is fine for us to continue studying one shot timing adjustment. However, it seems unrelated to issue 5 in section 1 of RP-201344, which is about UL spatial relation switch.

	Apple
	We have concern on reopening this discussion in R17 since the same debating as R15 will still hold in Rel-17 (there is nothing new from Rel-15 in our understanding)

	LG
	Wait progress in RAN4#96e.  It is not critical issue. So, it can be discussed with low priority.

	Ericsson
	Share concern that the R15 discussion would be repeated without further progress

	Xiaomi
	No strong view, maybe we can have a try to find the solution in R17.

	OPPO
	No strong view.

	Huawei
	We do not think this should be discussed in Rel-17. We share same concern as Apple and Ericsson that this may be same discussion as in Rel-15.

	MTK
	Open to discuss. 

	Nokia
	This topic was discussed also in Rel-15 timeframe without agreements. We are wondering if this is related to the RAN1 work on autonomous UL switch and eMIMO. If this is the case RAN1 should likely be led WG.

	ZTE
	This is very important feature to ensure system performance when there is DL timing jump due to TCI-state switching or Rx beam switching. During R15 discussion companies all agreed with the potential issues. This has to be addressed to make FR2 system work properly.
In addition as the updated WID proposal to last RAN4 meeting, UL transmission timing adjustment is also necessary to UL spatial relation switch. This was also discussed in the last RAN4 meeting.
All of this can be considered a package for UL transmission timing adjustment. 




4.5 [eMIMO related] Applicable timing for pathloss RS activated/updated by MAC-CE [RP-200813]
Applicable timing for pathloss RS activated/updated by MAC-CE [RAN4]
· Specify Applicable timing for pathloss RS activated/updated by MAC-CE when the RS is unknown
· Specify RRM requirements for MAC-CE based pathloss RS activation when the RS is unknown to the UE
Note: Whether this topic is needed depending on discussion in the RAN4#96-e meeting.

Summary of companies’ views on applicable timing for pathloss RS activated/updated by MAC-CE
	Company 
	Views and comments 

	Intel
	Depends on progress in RAN4#96e. on the other hand, targeting unknown RS is with low priority.

	Apple
	It’s up to the conclusion in the upcoming RAN4 group meeting. We think it’s still not necessary to have it in R17 since we have concern on how to test it.

	LG
	Wait progress in RAN4#96e.  It is not critical issue. So, it can be discussed with low priority.

	QUALCOMM
	As the note suggests, the need for this topic needs to be re-visited after RAN4#96-e discusses this topic.

	Ericsson
	It is not necessary because RAN4#96e introduced RRM requirements for MAC-CE based PL-RS activation

	Huawei
	This has been concluded in Rel-16, so no need to discuss it for Rel-17. 

	MTK
	RAN4#96e already introduced the requirement. This objective can be removed.

	Nokia
	This was closed in 96e meeting.

	ZTE
	This has been done in Rel-16. So the proposal is withdraw.

	Samsung
	Requirements have been specified in Rel-16. This objective can be removed



4.6 Others [RP-201341]
More leftover topics might be included in the Rel-17 scope based on the discussion of topics in RP-201341, and the on-going topics are duplicated as below.
	RAN4 part
RRM requirement:
1. BWP switching on multiple CCs
· Definition of N in simultaneous DCI- and timer-based BWP switching on multiple CCs
· Definition of D in simultaneous RRC based BWP switching on multiple CCs
· RRM requirement for partial overlapped timer-based BWP switching on multiple CCs
2. UL spatial relation change
· Whether to consider timing tracking when associated DL-RS for sub1. and sub2.
· Whether and how to define requirement for UL signal which has spatial relation to an unknown DL RS
3.SRS carrier-based switching requirements
· FFS interruption requirements for case 1, case 2 and case 3.
· Case 1: CA is co-location deployed
· Case 2: Single TAG CA, or carriers in the same TAG for multiple TAG CA
· Case 3: uplink time difference does not exceed a threshold X
· X = [5] us
· Note: SRS carrier switching requirement for inter-band FR2 CA is out of scope
4. CGI reading requirements with autonomous gap
· MIB decoding delay for FR2
· SNR conditions for SIB1 decoding delay requirements
· Value of timer T321 for FR2
5. FR2 inter-band CA RRM
· The interruption requirements for CBM UE.
· The scheduling restrictions and measurement restrictions due to incorrect network configuration
· The unknown SCell activation requirement for CBM UE in case2.
· Case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2.
· Note: In case the requirements for CBM are not finalized in RAN4 #96e, no Rel-16 requirements will be introduced.




5. Leftover topics from R16 CSI-RS L3 measurement 
The following leftover topics from R16 CSI-RS L3 measurement are collected from the “Summary of email discussion [R16_NR_RRM] remaining work on Rel-16 NR RRM” (RP-201344) and exception sheet (RP-201340) in RAN #88e.
	TDoc
	Title
	Source

	RP-201344
	Summary of email discussion [R16_NR_RRM] remaining work on Rel-16 NR RRM, including CSI-RS measurement and NR positioning
	Intel

	RP-201345
	Rel-16 WI Exception for Core part: RRM requirement for CSI-RS based L3 measurement in NR
	CATT



· NOTE: this part may need to be merged with 2.2
5.1 CMTC for CSI-RS L3 measurement [issue 5 in section 2 of RP-201344]
CMTC for CSI-RS L3 measurement [RAN4, RAN2]
· RRM requirement based on CMTC for CSI-RS L3 measurement
· Signaling design for CMTC of CSI-RS L3 measurement
· 
· 
· 
· 
· 
Summary of companies’ views on CMTC for CSI-RS L3 measurement
	Company 
	Views and comments 

	Intel
	We are open to this.

	Apple
	Support

	LG
	Support

	
	

	
	



5.2 CMTC for CSI-RS L3 measurement [issue 5 in section 2 of RP-201344]
CMTC for CSI-RS L3 measurement [RAN4, RAN2]
· RRM requirement based on CMTC for CSI-RS L3 measurement
· Signaling design for CMTC of CSI-RS L3 measurement
· RRM requirements for supporting multiple MOs per frequency layer
· UE capability to differentiate Multiple FFT capable UE and single FFT capable UE
· UE capability and RRM requirements for UEs with dedicated CSI-RS engine
· RRM requirement for the case when CSI-RS based L3 measurement has collision with SSB and/or CSI-RS based L1 measurement.
· NOTE: this part may need to be merged with 2.2.
Summary of companies’ views on CMTC for CSI-RS L3 measurement
	Company 
	Views and comments 

	Intel
	We are open to this.

	Apple
	Support

	LG
	Support

	Xiaomi
	Support

	CATT
	support

	OPPO
	Support to specify CMTC for CSI-RS L3 measurement. For the other issues, we need to understand more on the motivation and justification, since some of them have been discussed in Rel-16.

	Huawei
	open

	CMCC
	Support

	vivo
	Support

	MTK
	Same view as vivo

	CATT2
	To OPPO
Some of the bullet were discussed but not specified due to limited time in Rel-16. 
E.g. dedicated engine for CSI-RS. With this, we could have better performance.

	Nokia
	We believe this is a study that should be led by RAN2. We should first study how this should work, and once procedures are ready in RAN2, RAN4 can work on the related UE requirements.

	ZTE
	Open to discuss.

	CATT3
	To Nokia
We can include RAN2 as impacted working group in the WID. But this should be a joint RAN2/4 topic. We can see how to proceed during the work. 

	NEC
	We are open for study



5.3 Synchronization assumption for CSI-RS L3 measurement 
Synchronization assumption for CSI-RS L3 measurement
· for the CSI-RS resource with associatedSSB, the timing is based on the cell given by the cellId of the CSI-RS resource configuration
· CSI-RS based measurement requirements are based on multiple FFT implementation
Summary of companies’ views on CMTC for CSI-RS L3 measurement
	Company 
	Views and comments 

	CMCC
	Support. As discussed in Rel-16 CSI-RS, single FFT assumption will limit the usage of CSI-RS based L3 measurement. It is necessary to have further study on the synchronization assumption based on multiple FFT implementation.

	CATT
	We support this bullet. It seems this one has been covered by the 4th bullet in section 5.1. 

	Intel
	We are open to this. But it is considered with low priority.

	Vivo
	Support. And we assume this should be additional UE capability for R17.
Also add one bullet so that the mixed numerology may also need to be discussed if UE capability is introduced.

	Xiaomi
	

	OPPO
	We are fine to this.

	ZTE
	Support

	Huawei
	In general, we think RAN4 should be cautious to introduce further enhancement in CSI-RS L3 measurement. In Rel-16 RAN4 defined a basic set of RRM requirements, which are already quite complicated from both UE/NW implementation and specification point of view. On the other hand, the system gain and the actual issues of the feature are still unclear and need to be observed from real deployment.
On this sync assumption issue, we are open to study. Compared to single FFT, multi-FFT can enable CSI-RS to be used in more scenarios or with better performance. On the other hand, some of the requirements (e.g. accuracy and scheduling restriction) needs to be split for two types of UE implementations.

	NEC
	We support assumption of multiple FFT. We can also study any enhancements possible for single FFT case.



5.4 Multiple MO per frequency layer
· RRM requirements for supporting multiple MOs per frequency layer
Summary of companies’ views 
	Company 
	Views and comments 

	Intel
	Considering extra UE complexity and limited gain, we don’t consider this as critical enhancement. Suggest to focus on other objectives with higher priority.

	vivo
	This should be lowest priority compared to other aspects.

	CATT
	Support this bullet. Only one MO with at most 192 CSI-RS resources is considered in R16. To ensure more CSI-RS resources can be configured, multiple MO or increased number of CSI-RS resources per MO should be considered in R17. 

	Xiaomi
	We have some concern on this objective. The current measurement requirements are defined per frequency layer. If multiple MOs per frequency layer is supported, different MO in one frequency layer may have different requirement, e.g. with gap or without gap, it will make the requirement quite complicated and increase the UE complexity. Considering the CSI-RS resources per frequency layer is increased from 96 to 192 in Rel-16, which has addressed the concern from network side. Thus, we do not see the necessity to introduce this objective to bring further significant burden from UE perspective.

	OPPO
	We should be careful about this because the compromise solution doesn’t come easy in Rel-16. In addition, share the similar concern from UE’s perspective that it will make the requirements quite complicated and increase the UE complexity.

	ZTE
	Support

	CATT
	During Rel-16 discussions, there were proposals for multiple MOs larger than 2. The extension of CSI-RS resources from 96 to 192 per MO may not be enough. It’s true UE complexity is an aspect to be considered. But whether 192 resources will be enough should be studied from deployment perspective which needs to be addressed. Maybe we can change the bullet to 
Study whether configurable CSI-RS resources in Rel-16 are enough and identify solutions to address the limitation.

	Huawei
	[bookmark: OLE_LINK32]In general, we think RAN4 should be cautious to introduce further enhancement in CSI-RS L3 measurement.
We are open to study multiple MOs per frequency layer. However, we prefer to increase number of resources per MO compared to having multiple MOs as one frequency layer. The latter would lead to higher UE complexity and larger specification efforts while achieving same effect as the former.

	NEC
	Just a clarification question. If RAN1/2 allows 192 CSI-RS resources per MO, then also this requirements are needed? 

	CATT
	To NEC: 
If 192 is found not enough from deployment perspective.
To Huawei
If 192 is found not enough, then both multiple MOs and further increasing CSI-RS resources can be considered as candidate solutions.



5.5 Dedicated CSI-RS measurement engine
· 
· 
· UE capability and RRM requirements for Ues with dedicated CSI-RS engine
Summary of companies’ views 
	Company 
	Views and comments 

	Intel
	We are open to study. However, RRM requirements are usually defined based on the worst case. Current requirement doesn’t preclude UE with dedicated CSI-RS measurement engine can from having better measurement performance.

	Vivo
	support

	CATT
	Support this bullet. 

	Xiaomi
	Open to study this bullet with low priority.

	OPPO
	Support. Such optional capability is used to be feasible for enhancement. 

	ZTE
	Support

	CMCC
	Support

	Huawei
	In general, we think RAN4 should be cautious to introduce further enhancement in CSI-RS L3 measurement.
On dedicated CSI-RS engine, we share similar view as Intel. Current requirements do not preclude UE to use dedicated engine for CSI-RS measurement. Defining another set of requirements would complicate the CSSF definition, which is already complex.

	NEC
	Support




5.6 CSI-RS based L3 measurement has collision with SSB and/or CSI-RS based L1 measurement.
· 
· RRM requirement for the case when CSI-RS based L3 measurement has collision with SSB and/or CSI-RS based L1 measurement.
Summary of companies’ views 
	Company 
	Views and comments 

	vivo
	Support. In our view, the collision with the following need to be considered:
· L1 RLM/BFD measurements
· L1-RSRP measurements
L1-SINR measurements

	CATT
	Support this bullet. Similar collision case is existed and specified in SSB based measurement. For CSI-RS based measurement, it is not specified due to limited R16 timeline and should be studied and specified in R17. 

	Xiaomi
	Open to study this bullet

	OPPO
	We are open to this.

	ZTE
	Support to define requirements.

	Huawei
	In general, we think RAN4 should be cautious to introduce further enhancement in CSI-RS L3 measurement. On collision with SSB and/or CSI-RS based L1 measurement, we are open to study.

	NEC
	We are open for study



· 


6. 
6.1 Others [RP-201340]
More leftover topics might be included in the Rel-17 scope based on the discussion of topics in RP-201340, and the on-going topics are duplicated as below.
	· CSI-RS configuration applicability
· FFS on whether to define additional configuration {D=1 with PRBs ≥ 96}
· Note: In case the requirements are not finalized in RAN4 #96e, no Rel-16 requirements will be introduced for {D=1 with PRBs ≥ 96}.Topic will be handled with low priority.
· Scope of requirement
· whether UE is required to perform Rx beam sweeping for CSI-RS based L3 measurement
· UE capability
· New UE capability on the simultaneous reception of CSI-RS of neighbour cell and SSB of serving cell
· New UE capability for minimum separation between two slots
· Note: can be handled with low priority
· UE measurement capability requirement
· Relation between CSI-RS layer and SSB layer
· Whether multiple MOs can be counted as one frequency layer
· How to count SSB frequency layers
· Number of CSI-RS layers/cells/beams
· Cell identification requirement
· whether to introduce 2 different requirements for with index and without index
· the tuning time of inter-frequency GAP
· time-domain restriction on CSI-RS resources configuration 
· note: CMTC for CSI-RS L3 measurement is out of scope
· Scheduling restriction on the following cases
· when UE is not able to support mixed numerology of data and CSI-RS L3 mobility
· when UE performs CSI-RS intra-frequency measurements in a TDD band
· when UE performs RX beam sweeping
· The collision case between L1 measurement of serving cell and CSI-RS L3 measurement of neighbour cell
· CSSF for CSI-RS based measurement within measurement gap and outside of measurement gap. 
· Synchronization assumption for CSI-RS measurement



7. Leftover topics from R16 NR positioning
The following leftover topics for R17 positioning enhancement are collected from the “Summary of email discussion [R16_NR_RRM] remaining work on Rel-16 NR RRM” (RP-201344) and exception sheet (RP-201343) in RAN #88e.
	TDoc
	Title
	Source

	RP-201344
	Summary of email discussion [R16_NR_RRM] remaining work on Rel-16 NR RRM, including CSI-RS measurement and NR positioning
	Intel

	RP-201343
	Rel-16 WI Exception for Core part: NR positioning support
	Intel



7.1 UE behavior for the case of active BWP switching during PRS measurement [issue 2 in section 3 of RP-201344]
RRM requirement for UE behavior for the case of active BWP switching during PRS measurement [RAN4]
Summary of companies’ views on UE behavior for the case of active BWP switching during PRS measurement
	Company 
	Views and comments 

	Intel
	As long as the PRS measurement is done in MG, no need to define this.

	Apple
	No strong view

	LG
	We are open to this.

	QUALCOMM
	There is no need to define this since positioning measurements are all done in MG.

	Ericsson
	Support. Timer-based BWP switch can be triggered also within the measurement gaps. The UE behavior is undefined if BWP switch triggering overlaps with gaps. The scope should not be limited to PRS measurement rather it should be for any type of measurements. 
To further iterate our comments this is a generic issue i.e. UE behavior is undefined if the timer-based BWP switching is trigged within the measurement gap. It is therefore not only related to PRS. We are fine whether this is treated under items in section 2 or any other section.

	Xiaomi
	As all positioning measurements are performed in MG, we think there is no need to specify the RRM requirement. Maybe some clarification on UE behavior is needed.

	CATT
	Support. Timer based BWP switch may be overlapped with gaps. 

	OPPO
	Not needed. Share the similar concern as Xiaomi’s.

	Huawei
	We suggest to move this issue to section 2. We understand the issue is generic, i.e. it is not specific for PRS measurement, or for measurement within gaps. We do not have strong view if the issue should be addressed in Rel-17.

	MTK
	Not needed unless we assume UE can perform positioning measurement outside gap in Rel-17.

	Nokia
	As PRS measurements are gap-based in Rel-16 we do not see a need for this.

	ZTE
	Not necessary as PRS measurement is within MG.



7.2 Concurrent PRS processing and RRM measurements [issue 3 in section 3 of RP-201344]
RRM requirement for concurrent PRS processing and RRM measurements [RAN4]
Summary of companies’ views on concurrent PRS processing and RRM measurements
	Company 
	Views and comments 

	Intel
	 As long as the PRS measurement is done in MG, no need to define this.

	Apple
	No strong view

	LG
	We are open to this.

	QUALCOMM
	There is no need to define this since positioning measurements are all done in MG.

	Ericsson
	Rule for sharing MG between PRS and RRM measurements should cover this case. Wait and see outcome of R16 positioning WI. 

	Xiaomi
	As the positioning measurements are performed in MG, the PRS measurement and RRM measurement cannot be measured in one MG occasion.

	CATT
	No need to define this. 

	OPPO
	We are open to this.

	Huawei
	Suggest to discuss the issue in Rel-17 Positioning Enhancement WI. Based on the scope of Rel-16 Positioning WI, there is no need to further discuss the issue since all PRS measurement are to be in MG. 

	MTK
	Not needed. UE with parallel processing capability might be able to handle PRS and SSB (on the same layer) at the same time. But actually current spec already allows UE to do so.

	Nokia
	As PRS measurements are gap-based in Rel-16 we do not see a need for this.

	ZTE
	The discussion on how to share the gap between PRS and RRM measurements can resolve this issue, thus no need for a separate topic in R17.



7.3 Scheduling restrictions for PRS measurements in FR1 [issue 5 in section 3 of RP-201344]
RRM requirement for scheduling restrictions for PRS measurements in FR1 [RAN4]
Summary of companies’ views on scheduling restrictions for PRS measurements in FR1
	Company 
	Views and comments 

	Intel
	As long as the PRS measurement is done in MG, no need to define this.

	Apple
	No strong view

	LG
	We are open to this.

	QUALCOMM
	There is no need to define this since positioning measurements are all done in MG.

	Ericsson
	Not needed, as long as PRS measurements are done in gaps.

	Xiaomi
	Not needed, as the positioning measurements are performed in MG

	CATT
	Not needed. 

	OPPO
	No need to define this since positioning measurements are all done in MG.

	Huawei
	Suggest to discuss the issue in Rel-17 Positioning Enhancement WI. Based on the scope of Rel-16 Positioning WI, there is no need to further discuss the issue since all PRS measurement are to be in MG. 

	MTK
	Not needed.

	Nokia
	As PRS measurements are gap-based in Rel-16 we do not see a need for this.

	ZTE
	Not needed.



7.4 Others [RP-201343]
More leftover topics might be included in the Rel-17 scope based on the discussion of topics in RP-201343, and the on-going topics are duplicated as below.
	RAN4 remaining issues:
TS 38.133 requirements
1) PRS RSTD measurement requirements:
· Measurement period requirement
· Measurement capability
2) UE Rx-Tx time difference measurement requirements:
· Measurement period requirement
· Measurement capability
3) PRS RSRP measurement requirements
· Measurement delay requirement
· Measurement capability
4) Other RRM impacts
· New measurement gap patterns for positioning measurements and impacts on existing RRM measurements
· Note: In case RRM requirements for new MG are not finalized in RAN4#96-e then no new MG will be introduced in Rel-16.



8. Leftover topics from R16 NR-U RRM
The following leftover topics for R17 NR-U RRM are collected from the “Summary of email discussion on NR-U Exception sheet” (RP-201323) and exception sheet (RP-201387) in RAN #88e.
	TDoc
	Title
	Source

	RP-201323
	Summary of email discussion on NR-U Exception sheet
	Qualcomm

	RP-201387
	Rel-16 WI Exception for Core part: NR-based access to unlicensed spectrum
	Qualcomm



8.1 CSI-RS based RRM for NR-U [proposal 1 of RP-201323]
CSI-RS based RRM requirements for NR-U (L3 measurement, L1 measurement, RLM, BM, etc.) [RAN4]
Summary of companies’ views on CSI-RS based RRM for NR-U
	Company 
	Views and comments 

	Intel
	CSI-RS based RRM requirements are quite complicated. Even for licensed band there are quite a lot of leftover in R16 CSI-RS WI. We don’t think current CSI-RS related RRM requirements are stable enough to be extended to unlicensed band. On the other hand, NR-U can still work based on SSB based RRM.

	Apple
	Support

	Ericsson
	Support

	CATT
	This should be done since it is essential work not completed in Rel-16.

	OPPO
	We are open to this.

	Huawei
	Technically we share similar view as Intel. Besides, CSI-RS validation for NR-U is also quite complex based on RAN1 design and it has not been discussed thoroughly in RAN4.

	MTK
	Need more discussion.
In our view, there are 2 reasons that RAN4 postponed CSI-RS based measurement requirements. One is lack of time. SSB-based requirement already consumed a lot of RAN4 discussion time and RAN4 can only reach the compromised solution at the last meeting. The other is about the validation of CSI-RS signal. According to current RAN1 design, UE can assume the CSI-RS is transmitted only if it is validated by other physical channels, e.g., PDSCH or CG-PDCCH. However, CSI-RS based measurement (including L3 and L1) has to be conducted all the time even if there is no any PDCCH/PDSCH detected. If there is no new RAN1 design on the CSI-RS validation, we do not think RAN4 needs to re-open the discussion.

	Nokia
	NR-U in un-licensed should be based on finalized requirements in licensed bands. CSI-RS for L3 mobility should be finalized in licensed band before starting the work is started in un-licensed. Work related to CSI-RS for L3 can start from Rel-16 CSI-RS for L3 agreements as baseline. Low priority.
CSI-RS for L1 measurements can be started based on Rel-15 CSI-RS L1 requirements. Should be defined in Rel-17.

	ZTE
	Open for discussion




8.2 UE behavior in RRC_CONNECTED mode when serving cell is unavailable for consecutive SSB bursts [Sub-topic 1-2: of R4-2012208]
Study enhanced UE behavior in RRC_CONNECTED mode when serving cell is unavailable for consecutive SSB bursts [RAN4]
Summary of companies’ views on UE behavior in RRC_CONNECTED mode when serving cell is unavailable for consecutive SSB bursts
	Company 
	Views and comments 

	Apple
	Support

	OPPO
	We are open to this.

	Huawei
	Support

	MTK
	As discussed in RAN4#96e meeting, RLM is the baseline procedure to handle unavailable serving cell SSB. If we want to create a faster recovery procedure for this case, it is better to start the discussion in RAN2 first.

	Intel
	We are open to this.

	Nokia
	We do not see a need for this topic as existing RLM procedure can handle this.

	ZTE
	We are open to discuss this.

	Ericsson
	In our view Rel-16 UE behavior based on RLF is good enough. Agree with MTK that any optimization to reduce delay should involve RAN2 and should be initiated by RAN2 and not under RRM enhancement WI. 




8.3 UE behavior in TCI state switching failure under NR-U [Issue 5-3-2 of R4-2012206]
Study enhanced UE behavior when TCI state switching fails for both MAC-CE based and RRC based TCI state switching under NR-U [RAN4]
Summary of companies’ views on UE behavior in TCI state switching failure under NR-U
	Company 
	Views and comments 

	ZTE
	Support

	
	

	
	

	
	

	
	

	
	

	
	



8.4 Others [RP-201387]
More leftover topics might be included in the Rel-17 scope based on the discussion of topics in RP-201387, and the on-going topics are duplicated as below.
	Core part: RRM Open issues in RAN4 are
· Remaining issues in cell reselection regarding definition of unavailable SMTC, definition of Ms, and max number of unavailable SMTC before UE starts cell detection again
· Remaining issues in SCell activation interruption window specification; activation/deactivation requirements when ScellDeactivationTimer is not configured
· Remaining issues in Active TCI state switching: UE behavior in RRC-based TCI state switching upon exceeding the maximum number of DL LBT failures 
· Ending point of UL BWP switching delay upon detection of consistent UL LBT failure.
· Remaining issues in RLM and LR: 
· OOS requirements for SSB-based RLM
· the set of SSB’s UE is required to monitor
· BFD requirements
· Remaining issues in Measurements:
· UE behaviour in case of successively exceeding the maximum number of DL LBT failure during measurements
· UE behaviour in RRC_CONNECTED mode when the serving cell is unavailable for consecutive SSB bursts
· Applicability of the signaling of SMTC2 to NR-U
· Scheduling restriction during RSSI/CO measurements (stretch goal)
· UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK
· L1-RSRP reporting delay for semi-persistent CSI reporting with PUCCH
· RSSI measurement period (stretch goal)
· Different requirements for LBE (dynamic channel access) and FBE (semi static channel access)
· Number of candidate SSBs the UE is required to monitor during intra and inter-frequency measurements and cell detection
· RSSI measurement bandwidth (stretch goal)



9. Summary of attitudes from companies
Table 1. Proposal list
	Section ID
	Proposals for R17 FeRRM

	2.1
	NR RRM requirement for UE different RX beam sets in FR2 [RP-200641]

	2.2
	CSI-RS based L3 mobility [RP-200813, RP-200926]

	2.3
	RRC release with redirection enhancement [RP-200813]

	2.4
	RLM enhancement requirement [RP-200926]

	2.5
	SRS antenna port switching [RP-200926, RP-200939, RP-201101]

	2.6
	Active TCI-state switch for CSI reporting via CSI-RS reconfiguration [RP-200939]

	2.7
	Gapless measurement [RP-200939, RP-201030]

	2.8
	[Study phase] Enhanced DCI-based BWP switch in FR2 [RP-200939]

	2.9
	Inter-RAT NR measurement without gaps when configured with EN-DC [RP-201030]

	2.10
	BFR based on CBRA [RP-201030]

	2.11
	HO with PSCell [RP-201030]

	2.12
	RRM Enhancement for larger CC number [RP-201101]

	2.13
	PUCCH SCell activation/deactivation [RP-201101]

	2.14
	IDLE mode requirement for SMTC2-LP [RP-201101]

	2.15
	TCI switching enhancement in REL-17 [RP-201101]

	2.15a
	Email discussion summary for RAN4#94e_#42_NR_NewRAT_RRM_Core_Part_2 [R4-2002291]

	2.16
	Non-simultaneous UL carrier operation in FR2 [RP-201101]

	2.17
	CGI reading enhancements [RP-201101]

	2.18
	UL gap and configuration for UE self-calibration and monitoring in FR2

	2.19
	Intra-band non-contiguous NR CA for non-co-located deployment in FR1

	3.1
	Network Controlled Small Gap (NCSG) specification [RP-201000]

	3.2
	Burst gap patterns specification [RP-201000]

	3.3
	Multiple concurrent and independent MG patterns [RP-201000, RP-201115]

	3.4
	[Positioning related] New measurement gap patterns for PRS measurement [RP-201000, RP-201115]

	3.5
	On-demand UE-initiated MG request [RP-201000]

	3.6
	Pre-configured MG pattern(s) per configured BWP (fast MG configuration) [RP-201000, RP-201115]

	3.7
	Per-CC MG configuration [RP-201000]

	3.8
	MG sharing enhancement [RP-201115]

	3.9
	[Study phase] Enhanced utilization of UL slots before and after measurement gap [RP-200939]

	3.10
	[NR-U related] Measurement gap enhancements for NR-U [RP-201101]

	4.1
	UL spatial relation change requirement for BC bit-0 UE [issue 1 in section 1 of RP-201344]

	4.2
	SRS carrier switching requirement for inter-band FR2 CA [issue 2 in section 1 of RP-201344]

	4.3
	Multiple SCell activation/deactivation requirement in FR2 inter-band CA [issue 3 in section 1 of RP-201344]

	4.4
	UE transmit timing adjustment enhancement [RP-200813, issue 5 in section 1 of RP-201344]

	4.5
	[eMIMO related] Applicable timing for pathloss RS activated/updated by MAC-CE [RP-200813]

	5.1
	CMTC for CSI-RS L3 measurement [issue 5 in section 2 of RP-201344]

	5.2
	Synchronization assumption for CSI-RS L3 measurement

	5.3
	Multiple MO per frequency layer

	5.4
	Dedicated CSI-RS measurement engine

	5.5
	CSI-RS based L3 measurement has collision with SSB and/or CSI-RS based L1 measurement.

	6.1
	UE behavior for the case of active BWP switching during PRS measurement [issue 2 in section 3 of RP-201344]

	6.2
	Concurrent PRS processing and RRM measurements [issue 3 in section 3 of RP-201344]

	6.3
	Scheduling restrictions for PRS measurements in FR1 [issue 5 in section 3 of RP-201344]

	7.1
	CSI-RS based RRM for NR-U [proposal 1 of RP-201323]

	7.2
	UE behavior in RRC_CONNECTED mode when serving cell is unavailable for consecutive SSB bursts [Sub-topic 1-2: of R4-2012208]

	7.3
	UE behavior in TCI state switching failure under NR-U [Issue 5-3-2 of R4-2012206]









Page 1
Draft prETS 300 ???: Month YYYY




Table 2. Indications for supporting of proposals
	Whether support on proposals
	2.1
	2.2
	2.3
	2.4
	2.5
	2.6
	2.7
	2.8
	2.9
	2.10
	2.11
	2.12
	2.13
	2.14
	2.15
	2.16
	2.17
	2.18
	2.19
	3.1
	3.2
	3.3
	3.4
	3.5
	3.6
	3.7
	3.8
	3.9
	3.10
	4.1
	4.2
	4.3
	4.4
	4.5
	5.1
	5.2
	5.3
	5.4
	5.5
	6.1
	6.2
	6.3
	7.1
	7.2
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	Note: Please use “” to indicate the support on proposals.
	
	






10. Conclusion
In this contribution, we discuss the possible technical points for R17 RRM enhancement, and RAN4 is targeting to determine the working scope of R17 RAN4 led WI(s) based on the agreed proposals from this contribution.
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