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The following TDOC is submitted to the email discussion decided during RAN#91E and referenced as follow:
	T-doc number
	Company
	Proposals / Observations

	RP-210550
	Huawei
	In this paper we provided justifications for supporting FR1 intra-band non-contiguous NR-CA/EN-DC in non-co-located deployment.
Scope 1: Define UE requirements for FR1 intra-band non-contiguous NR-CA/EN-DC in non-co-located deployment.

	RP-210592
	CATT
	Topic 5.1 CMTC for CSI-RS L3 measurement
• RRM requirements for CSI-RS L3 measurement based on CMTC
• Signaling design for CMTC of CSI-RS L3 measurement
Topic 5.2 Synchronization assumption for CSI-RS L3 measurement
• RRM requirements based on multiple FFT implementation for CSI-RS based L3 measurement
– for the CSI-RS resource with associated SSB, the timing is based on the cell given by the cellId of the CSI-RS resource
configuration
Topic 2.15 TCI switching enhancement in REL-17
• 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
Topic 5.4 Dedicated CSI-RS measurement engine
• RRM requirements based on dedicated CSI-RS measurement engine for CSI-RS based L3 measurement

	RP-210480, RP-210481
	Apple
	(1) CSI-RS L3 measurement enhancement [RAN4, RAN2]
· CMTC for CSI-RS L3 measurement [RAN4, RAN2]
· RRM requirement based on CMTC for CSI-RS L3 measurement
· Signalling design for CMTC of CSI-RS L3 measurement
· Measurement requirement for collision between SSB/CSI-RS based L1 and CSI-RS based L3 in REL-17 [RAN4]
· CSI-RS L3 measurement requirement in case of collision between SSB/CSI-RS based L1 and CSI-RS based L3 measurements
· SSB/CSI-RS based L1 measurement requirement in case of collision between SSB/CSI-RS based L1 and CSI-RS based L3 measurements
(2) TCI switching enhancement [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
(3) CGI reading requirement with CCA in REL-17 [RAN4]
· Specify delay requirement of CGI identification of an NR-U cell with autonomous gaps 
· Specify requirement of interruption when identifying CGI of an NR cell with autonomous gaps



Discussion on FeRRM scope expansion
Initial round
Open issues and companies’ view collection
Topic 1: CMTC for CSI-RS L3 measurement (Apple, CATT)
· CMTC for CSI-RS L3 measurement [RAN4, RAN2]
· RRM requirement based on CMTC for CSI-RS L3 measurement
· Signalling design for CMTC of CSI-RS L3 measurement
	Company
	Comments

	Apple
	Support

	Qualcomm
	We do not see any urgency for this. CSI-RS L3 measurements should work without this signaling also. 
Also,we believe RAN4 is fully loaded and not is not the time to upscope any of the items. In the last meeting there were ~150 e-mail threads, the number kept increasing in the last few meetings.

	MTK
	We are fine with this new objective. Current Rel-16 CSI-RS does not have CMTC signaling. This create troubles for both network and UE, e.g., on determining the starting point of the 5ms window.

	CATT
	Support. The RRM requirement for CSI-RS based measurement in R16 is applied when CSI-RS resources are configured within 5ms window. But there is no signaling indication on the periodicity and location of this window. This may cause misalignment for the understanding of UE and gNB. A more clear way on the window configuration is needed in R17. 

	LG
	We support the object, but RAN4 should consider the workload since Rel-17 WIs led by other WG will be started in 2Q.

	Intel
	0.1.1.1.1 1) First, we would like to provide some general comments. The majority of the proposed open issues were discussed in the past and were deprioritized. We are open to consider a limited scope extension for feRRM WI scope and would prefer to make it based on an explicit prioritization. 
2) We are neutral on CMTC. There have been already requirements in R16 that the network has to guarantee 5ms window of all CSIRS for a single frequency layer. Thus, introducing CMTC is more of a spec refinement but with more signaling. There is no apparent performance enhancement.

	vivo
	Not urgent in current stage.


	0.1.1.1.2 ZTE
	CMTC was missing for CSI-RS L3 measurement. We are fine with introducing this enhancement in Rel-17 if resources allowed.


	Xiaomi
	We are neutral on CMTC, as the timing restriction for CSI-RS resources has been addressed in Rel-16, it seems there is no impact on exiting requirement by introducing additional CMTC signaling. 

	Nokia
	This is as such not needed for Rel-17 as current agreement is clear and nothing is broken. Hence, we do not see an urgent need for this feature in Rel-17. 
Accounting the workload discussion in the plenary and the e-meeting challenges we prefer not to increase with further objectives.

	Huawei
	The necessity for this enhancement is not very clear to us. 
In Rel-16 it has been agreed that all CSI-RS resources per frequency layer are confined in a periodic window with duration up to 5ms. In RAN4#98-e companies have discussed how to determine the start point/offset of the window with the target to reach the conclusion in Rel-16 (hopefully in RAN4#98-e-bis) that the CSI-RS measurement window can be determined from the CSI-RS resource configuration. In light of this, is there still a need to introduce signaling to configure the window? 
Also, it is noted that even if the CMTC signaling is introduced in Rel-17, network has to transmit the CSI-RS resources in a way that they can be measured by a Rel-16 UE which cannot read the signaling.



Topic 2: TCI switching enhancement (Apple, CATT)
· TCI switching enhancement [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
	Company
	Comments

	Apple
	Support

	Qualcomm
	This is a small enhancement that does not have clear benefits. For the MAC CE based, the network can schedule the TCI switching such that the data loss is minimized.
For the RRC based TCI switching, this does not seem feasible as the UE does not receive/send data during RRC reconfiguration.

	MTK
	The benefit is not clear.
During transition period, the old beam is bad and the new beam is not ready. Mandating UE to receive on either old or new beams does not guarantee a better performance.

	CATT
	Support

	LG
	No strong view, but we prefer to defer adding this object to consider RAN4 workload.

	Intel
	Support the objective and think it can be beneficial to improve the performance. This objective aims at reducing the scheduling outage caused by TCI state vagueness. So, with clear specification of the TCI state assumption during concerned time period, the UE is able to receive/transmit correctly.

	Vivo
	Not urgent in current stage.

	ZTE
	Clarification on its potential benefits may be needed before adding this objective.

	Xiaomi
	No strong view, need more discussion on the benefit.

	Nokia
	This can be seen as a useful improvement, but nothing is currently broken (TCI switch works but is not always optimal for this particular case). Hence, no urgent need. It was discussed in RAN4 and we see that it may be questionable if RAN4 can reach agreement on this topic with the limited discussion time available. 


	0.1.1.1.3 Ericsson
	We support to include this objective. 


	Huawei
	We are open.



Topic 3: Synchronization assumption for CSI-RS L3 measurement (CATT)
· Synchronization assumption for CSI-RS L3 measurement
· RRM requirements based on multiple FFT implementation for CSI-RS based L3 measurement
· for the CSI-RS resource with associated SSB, the timing is based on the cell given by the cellId of the CSI-RS resource configuration
	Company
	Comments

	Apple
	Support

	Qualcomm
	The benefits of this from a system level are not clear but implementation burden is very high. 

	MTK
	No. The UE complexity to support multiple FFT is very high. 

	CATT
	Support. The scenario for CSI-RS L3 measurement is quite restrictive due to the synchronization assumption in R16. Further enhancement is needed in R17 and the timing assumption should be aligned with the RAN1/2 specification. In our understanding, multiple FFT which has been supported in SSB based measurement should be also realizable for CSI-RS based measurement. 

	LG
	It is not urgent issue.

	Intel
	It may potentially bring benefits to the network deployments. However, the support of multiple FFT implementation may have impact on the complexity, so it is questionable if the feature will be supported by all UEs, which may itself limit the benefits in real deployments.

	vivo
	Not urgent in current stage.

	ZTE
	For CSI-RS L3 measurement enhancement in Rel-17, CMTC may be more feasible.

	Xiaomi
	No, from UE perspective, the UE complexity will be significantly increased to support multiple FFT.

	Nokia
	We would need to consider the workload and that this has already been discussed extensively in Rel-16 with no conclusion. If we change the baseline assumptions in Rel-16 we see that this will lead to big changes in the UE requirements and lead to high workload. Not urgent.

	Huawei
	The drawback is that the proposal will change the timing reference and increase implementation complexity for UE, although there would bring some benefit by relaxing restriction in network synchronization requirements and expanding the use case for CSI-RS L3 measurement.
Since this topics was discussed for quite a long time, we do not favor to do this at this stage.



Topic 4: Dedicated CSI-RS measurement engine (CATT)
· Dedicated CSI-RS measurement engine
· RRM requirements based on dedicated CSI-RS measurement engine for CSI-RS based L3 measurement
	Company
	Comments

	Apple
	This dedicated engine is up to UE implementation and we prefer to retain the baseline assumption (no dedicated engine for CSI-RS L3) in R16 for minimum requirement. 

	Qualcomm
	This is an implementation detailed, UE implementation should not be micro-managed. We also prefer not to define this enhancement, major implementation impact without a clear system benefit.

	MTK
	We were supporting this but now we do not think this is an urgent issue because current Rel-16 requirements can already work (although not perfect).

	CATT
	Support. But ok to be handled with low priority if TU is limited.

	LG
	This issue is not urgent.

	Intel
	Do not support. Big UE implementation impacts are expected and the system benefits should be analyzed first.

	Vivo
	Not urgent in current stage.


	0.1.1.1.4 ZTE
	Can be left to implementation.


	Xiaomi
	Not support, agree with Apple and QC, it is UE up to implementation.

	Nokia
	Current assumption is that UE share the measurement engine between CSI-RS and SSB. Changes to this assumption will have high workload impact in RAN4 and should not be discussed in Rel-17.

	Huawei
	In Rel-16 RAN4 has extensive discussion for CSI-RS mobility. The conclusion was drawn after the long discussion with compromise and trade-off. Engine issue highly depends on UE implementation. We do not think RAN4 shall need re-discussing the same issue in Rel-17. 
We do not want to add this objective in Rel-17.



Topic 5: Measurement requirement for collision between SSB/CSI-RS based L1 and CSI-RS based L3 (Apple)
· Measurement requirement for collision between SSB/CSI-RS based L1 and CSI-RS based L3 in REL-17 [RAN4]
· CSI-RS L3 measurement requirement in case of collision between SSB/CSI-RS based L1 and CSI-RS based L3 measurements
· SSB/CSI-RS based L1 measurement requirement in case of collision between SSB/CSI-RS based L1 and CSI-RS based L3 measurements
	Company
	Comments

	Apple
	Support

	Qualcomm
	There is no need to specify all the possible corner cases for measuremetns.

	MTK
	No. We kind of believe the conclusion of this study is something like “longer measurement delay is expected”. If so, this is equivalent to “no requirement” as what it is currently. Therefore, we fail to see the point to open this discussion in RAN4.

	CATT
	Support

	LG
	Similar view with MTK.

	Intel
	Neutral

	vivo
	Not necessary at least for Rel-17.

	ZTE
	Similar view with MTK.

	Xiaomi
	Neutral

	Nokia
	We do not see this as a major issue. This can be handled by network implementation in Rel-17 and such no urgent need for Rel-17.

	Huawei
	The necessity for this enhancement is not very clear to us. It is agreed in WF R4-2017223 that Do not define CSI-RS measurement requirements in Rel-16 for the collision between CSI-RS based L3 measurement of neighbor cell and serving cell measurement for SSB/CSI-RS based RLM/BFD or the SSB/CSI-RS based L1 measurement. This means that CSI-RS L3 measurement has lower priority.
In our view, there is no need to specify it.



Topic 6: CGI reading requirement with CCA (Apple)
· CGI reading requirement with CCA in REL-17 [RAN4]
· Specify delay requirement of CGI identification of an NR-U cell with autonomous gaps 
· Specify requirement of interruption when identifying CGI of an NR cell with autonomous gaps
	Company
	Comments

	Apple
	Support. In our understanding, CGI reading in NR-U can help network to better maintain the ANR, and also if the unlicensed node has PCI colliding in the coverage, CGI reading can help UE and network to figure out it. Even though it’s a function to help network ANR, a clear UE behavior definition would also benefit UE implementation especially on how to conduct measurement and SI reading extension.

	Qualcomm
	We do not see the urgency of this either.

	MTK
	Not an urgent issue.

	CATT
	No strong view. 

	Intel
	Neutral

	vivo
	Not necessary at least for Rel-17.

	ZTE
	Not an urgent issue.

	Xiaomi
	Neutral

	Nokia
	We acknowledge the use case, but it is not clear how urgent this is for NR-U. Workload and specification quality and timeline need to be considered. No urgent need.

	Ericsson
	We support this objective. RAN4 has already been working on SI reading in NR-U so the effort will not be excessive.

	Huawei
	We are open.
More discussions are needed as CGI reading of an NR-U cell will cause more interruptions using autonomous gaps. We need further discussion on the framework of CGI identification with CCA and the corresponding requirements.



Topic 7: Support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA (Huawei)
· Support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA [RAN4]
· First investigate the applicable MRTD and power imbalance level, considering the network deployment scenario and UE implementation feasibility.
· Specify MRTD Requirement for FR1 intra-band non-contiguous EN-DC applied for non-co-located scenario (including power imbalance limitation)
· Specify MRTD Requirement for FR1 intra-band non-contiguous NR-CA applied for non-co-located scenario (including power imbalance limitation)
	Company
	Comments

	Apple
	We think it shall be firstly studied in RF session for the deploy scenario and power imbalance limitation, before we have it in RRM enhancement WI. Technically, if larger MRTD (with propagation delay difference) is introduced and UE is using single LNA for intra-band NC CA/DC, the big performance loss would be observed; and therefore, we prefer to keep the current MRTD unchanged for intra-band NC CA/DC.

	Qualcomm
	This is very difficult to implement, we should stick to the current assumptions. Current MRTD should be kept, it would be very difficult to define requirements for allowed degradation when MRTD is increased.

	MTK
	MRTD should be kept the same as exiting requirement. Otherwise, the system performance could be highly degraded. Power imbalance should also be discussed in RAN4 (maybe not in RRM) as a package. 

	CATT
	Agree that the performance loss can be expected if the MRTD requirement is expanded. We should be careful to do it. 

	Intel
	Support the objective. It is also discussed in email thread [91E][12][Spectrum_WIs]

	vivo
	Larger MRTD will bring either implementation difficulty or significant performance degradation. It is not preferable to change MRTD in Rel-17.

	ZTE
	The proposal changes the current co-location assumption, thus requires thorough investigation on its potential significant impacts on the system performance. At this stage we doubt that RAN4 capacity can accommodate such activities.

	Xiaomi
	MRTD requirement should be kept as the existing requirement in Rel-17. It has been discussed several times in RAN4 RRM session, the significant degradation is observed if larger MRTD is defined.  

	Nokia
	We understand the UE implementation concerns but from network deployment flexibility point of view this would be beneficial.

	Ericsson
	We support this objective. Intra-band non-contiguous EN-DC/NR-DC non-co-located are important deployment scenarios. RAN4 should analyse and discuss the MRTD for these scenarios. 

	Huawei
	Support.
Co-located scenario is not always available for FR1 intra-band non-contiguous EN-DC/NR-CA. The assumption of co-located deployment will seriously limit the availability of service and where it can be provided. So it is necessary to introduce non-collocated deployments for FR1 intra-band non-contiguous EN-DC/NR-CA.



Summary and recommendation for further discussion
Topic 1: Introduce CMTC for CSI-RS L3 measurement
Positive: Apple, MTK, CATT, LG, ZTE
Negative: Qualcomm, vivo, nokia, Huawei, 
Neutral:Intel, xiaomi, 
Topic 2: Introduce TCI switching enhancement
Positive: Apple, CATT, Intel, Ericsson, Huawei
Negative: Qualcomm, MTK, vivo, ZTE, Nokia, 
Neutral: LG, xiaomi, 
Topic 3: Introduce new synchronization assumption for CSI-RS L3 measurement
Positive: Apple, CATT, 
Negative:  Qualcomm,  MTK, LG, vivo, ZTE, Xiaomi, Nokia,  Huawei
Neutral: Intel
Topic 4: Introduce dedicated CSI-RS measurement engine
Positive: CATT
Negative: Apple, Qualcomm, MTK, LG, Intel, vivo, ZTE, Xiaomi, Nokia, Huawei
Neutral: 
Topic 5: Introduce measurement requirement for collision between SSB/CSI-RS based L1 and CSI-RS based L3
Positive: Apple, CATT, 
Negative: Qualcomm, MTK, LG, vivo, ZTE, Nokia, Huawei
Neutral: Intel, Xiaomi, 
Topic 6: Introduce CGI reading requirement with CCA
Positive: Apple, Huawei, Ericsson
Negative: Qualcomm, MTK, vivo, ZTE, Nokia,
Neutral: CATT, Intel,  Xiaomi, 
Topic 7: Support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA
Positive:Intel, Nokia, Ericsson, Huawei, 
Negative: Apple, Qualcomm, MTK, vivo, ZTE, xiaomi, CATT
Neutral:
Intermediate round
Open issues
Topic 1: Introduce CMTC for CSI-RS L3 measurement
Moderator’s comments: Most of companies, who are negative on this, questioned about the urgency. In the intermediate round, the supporting companies are encouraged to provide analysis on the differences and impacts between the cases. with and without CMTC introduced and if the ongoing R16 discussion on the starting of 5ms window can potentially address the issue? 
	Company
	Comments

	Apple
	We continue supporting it. 
The current solution in RAN4 is a temporary solution with certain side condition in the requirement but it’s not a systematic solution to both network and UE. 
RAN4 has an on-going discussion on the UE specific solution of starting point, but it would be not a stable solution when starting point may rely on specific CSI-RS arrival timing but UE have other CSI-RS with different periodicity/offset from this specific CSI-RS; that is, the measurement window may be changed as per CSI-RS periodicity/offset.
There was no consensus on definition for the starting point of 5ms window in the last RAN4 meeting. We think if the CSI-RS window periodicity/offset/starting-point cannot be agreed before the next RAN plenary meeting, signaled CMTC window shall be introduced in R17, otherwise it would leave the ambiguity for implementation.

	OPPO
	We are open. Actually, it was a temporary solution of a 5ms window at any location, with some ambiguity for UE and network implementation. Besides, the compatibility of R16 UE should be also considered.

	Xiaomi
	We are fine to introduce CMTC

	MTK
	We support this new objective. 
It provides benefit to resolve the ambiguity between network and UE on the starting point as well as the delay requirements. 

	CATT
	Support. 
The 5ms window in R16 is a temporary solution for the CSI-RS configuration, and we have no indication on the window periodicity or location. Even if we define the starting point of this 5ms window, the location can only rely on the CSI-RS configuration (from NW perspective) or CSI-RS arriving time (from UE perspective). No matter which one is used, there will be some ambiguity. 
Also in our understanding, this is related to another on-going discussion whether the CSI-RS can be configured in different window. If the CSI-RS is configured in different window, since the CSI-RS offset is configurable, the location of measurement window can be changed and aperiodic (case 2-1) which is not included in current requirement. But this can be resolved by introducing CMTC. 



	LG
	We support adding this objective if there is no RAN4 workload
 issue. 

	Intel
	Neutral. There have been already requirements in R16 that the network has to guarantee 5ms window of all CSIRS for a single frequency layer. Further justification may be required. Agree with OPPO that compatibility of R16 UE should be also considered.

	Qualcomm
	We are not convinced by the benefits of this proposal. Rel.15 (and requirements defined in Rel.16) are enough to have a workable feature/solution. There is no urgency to finalize this and RAN4 does not have the time.

	Nokia
	We are still not seeing this as a RAN4 issue but as a RAN1 and RAN2 issue (as we have commented also earlier). We still believe that this is not urgent for Rel-17 as nothing is broken and current requirements are clear.

	Huawei
	With other companies’ responses, we can accept this objective.
Also, it is noted that even if the CMTC signaling is introduced in Rel-17, network has to transmit the CSI-RS resources in a way that they can be measured by a Rel-16 UE which cannot read the signaling. Rel-16 requirement is not supposed to be changed in Rel-17.

	Vivo
	We don’t see much point to enhance this only in Rel-17. The Rel-16 feature can work well for the possible use case by restricting CSI-RS resources within 5ms window. 



Topic 2: Introduce TCI switching enhancement
 Moderator’s comments: In the intermediate round, the supporting companies are encouraged to further the benefits. 

	Company
	Comments

	Ericsson
	0.1.1.1.5 There are several benefits of TCI switching enhancement. The main benefit is higher end-user throughput and reduced latency, increasing system capacity. This in turn also reduces UE power consumption (on time for reception of some given amount of data, shorter latency etc). 

	Apple
	We continue supporting it.
With such clarification or enhancement on UE behavior we can at least save potential throughput during the TCI switching and the higher gain would be achieved especially when the SSB periodicity is larger. In most of scenarios, the TCI switching does not mean the old one is unusable beam for UE (considering the UE mobility), but just means network would like to switch TCI to a better one. 

	OPPO
	We are open. It could be beneficial to enable fast TCI state switch.

	Xiaomi
	Neutral

	MTK
	Even in current Rel-15 requirement, UE is not prohibited to receive any data during the TCI transition. In other words, UE is still allowed to receive DL data based on the old or new beam which is preferred by UE. With this understanding, we see current Rel-15 requirement already provides the room for UE to achieve higher end-user throughput and reduced latency when feasible. 
Regarding this candidate objective, if the conclusion is to mandate UE to receive data with a particular Rx beam, then we do not think this objective can guarantee additional benefit over existing R15 requirement.

	CATT
	Support. 

	LG
	We prefer to defer adding this object to consider RAN4 workload 

	Intel
	Support. Reducing the scheduling outage caused by TCI state vagueness may increase the UE throughput during TCI state change. 

	Qualcomm
	As we are already stated, this is already possible to do from the network side. The actual increase in throughput is minimal considering the old TCI is likely in a bad condition that is triggering the switch.

	Nokia
	The benefit is seen in reduced switching time for some particular cases of TCI state switching. We recognize the benefit from such latency reduction, but there is nothing currently broken. Accounting the workload discussion, we do not see this as urgent topic so be addressed in Rel-17 (we expect this topic could be triggering long discussions in RAN4). 

	Xiaomi
	We still have concern on the MRTD requirement for FR1 intra-band non-contiguous EN-DC/NR-CA.  The MRTD requirements defined in Rel-16 should be kept unchanged in Rel-17. It has been discussed several times in RAN4 RRM session, the significant degradation is observed with larger MRTD value.  

	Huawei
	We keep neutral.

	Vivo
	This is optimization and potential gain is not clear. Considering important R17 features, such as Redcap, B52.6G, FeMIMO etc., and work load in RAN4, we prefer not to consider such optimization in Rel-17.



Topic 6: Introduce CGI reading requirement with CCA 
	Company
	Comments

	Ericsson
	We continue supporting it. In our view this is useful for small cell scenario for ANR and quite valid for NR-U since cells will be smalls.

	Apple
	We continue supporting it. This functionality would be even more important in NR-U network due to the larger number of unlicensed small cells in the network where ANR is more critical to network and PCI colliding would be a potential issue to UE as well.

	OPPO
	Not an urgent issue.

	MTK
	We do not see the urgency of this issue.
Technically, we are not 100% sure how GCI reading can resolve the PCI colliding issue. We would like to know more detail.

	CATT
	We are open. 

	LG
	we prefer to defer adding this object to consider RAN4 workload

	Intel
	Same as before, we do not see urgency for this item. 

	Qualcomm
	There is no urgency for this feature. A lot of proposals are “nice to have” but we have to weigh the benefits against work load.

	Nokia
	We prefer not to include this in Rel-17 work as this does not seem to be an urgent issue.

	Huawei
	We are open. We would like to discuss the framework of CGI identification with CCA.

	Vivo
	It is not urgent issue.



Topic 7: Support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA

	Company
	Comments

	Ericsson
	We continue supporting it. The non-collocated deployments for FR1 intra-band non-contiguous especially in NR-CA is valid and practical use case. We are open for discussion on the MRTD requirements. But reuse of existing MRTD requirements (3 us) imply that non-co-located cannot be supported since BS TAE=3 us for non-contiguous CA

	Apple
	We still have concern on this issue, the UE performance degradation with larger MRTD would be unacceptable for intra-band NC CA/DC.

	SoftBank
	We support it because it is an important and unavoidable from our deployment point of view. It is a bit confusing to have two separate discussions in FeRRM and Spectrum ([91E][12][Spectrum_WIs]). We prefer to perform the general discussion under [91E][12][Spectrum_WIs] because the thread is handled by RAN4 chair. Then, we can come back to FeRRM on RRM specific aspect after deciding whether or not the work can be done in Rel-17. 

	OPPO
	Share the similar concerns as Apple’s. We prefer to keep the current MRTD unchanged. 


	Xiaomi
	We still have concern on the MRTD requirement for FR1 intra-band non-contiguous EN-DC/NR-CA.  The MRTD requirements defined in Rel-16 should be kept unchanged in Rel-17. It has been discussed several times in RAN4 RRM session, the significant degradation is observed with larger MRTD value.  

	
	

	
	


	MTK
	MRTD should be the same as Rel-15 requirement. Otherwise, performance degradation is huge. 
We also want to clarify the market need. Is this only for NR CA or also for EN-DC?

	CATT
	We are open. It should keep align with [91E][12][Spectrum_WIs]. 

	Intel
	Support the objective as it enable UE operation under a practical deployment scenario. At least some RAN4 studies can be beneficial to understand the implications. Agree that there is an overlap in the discussions with another email thread [91E][12][Spectrum_WIs] and prefer to handle in a single thread.

	Qualcomm
	As already commented, support of this feature is difficult. Based on current RF architectures, there will be performance degradation that will likely make this feature unusable in the field anyway.

	Nokia
	We have same view as in first round and understand the UE implementation concerns. But from network deployment flexibility point of view this would be beneficial.

	KDDI
	We support Softbank's view as we also have the same problem in our deployment planning.  Besides, removing the non-collocated limitation should generally be beneficial.

	Huawei
	We support this objective.
In our understanding, it is for both NR-CA and EN-DC with CC non-collocated. We can keep the assumption of the shared LNA unchanged and study what MRTD and power imbalance are acceptable in terms of performance and UE implementation. There will be some trade-off. 
The enhancement with separate LNA capability for intra-band NC could be discussed in future.

	Vivo
	It would be good that whether the feature can be supported in Rel-17 is decided firstly before we go into RRM requirements discussion.

	LG Uplus
	We support this objective as our NW has the deployment plan like Softbank and KDDI. Also as indicated in the comments from SoftBank and Intel, this should be addressed also under another email thread [91E][12][Spectrum_WIs].



Companies views’ collection
	Company
	Comments

	
	

	
	

	
	


Updated intermediate Summary until 15.00h UTC 
Topic 1: Introduce CMTC for CSI-RS L3 measurement
Positive(8): Apple, OPPO, Xiaomi, MTK, CATT, LG, ZTE, Huawei
Negative(3): Qualcomm, vivo, nokia,
Neutral:Intel, 
Topic 2: Introduce TCI switching enhancement
Positive(5): Ericsson, Apple, OPPO, CATT, Intel, 
Negative(6): MTK, Qualcomm, LG, vivo, ZTE, Nokia
Neutral(2): xiaomi, Huawei,
Topic 6: Introduce CGI reading requirement with CCA
Positive(4): Apple, Huawei, Ericsson, CATT
Negative(8): OPPO, Qualcomm, MTK, LG, Intel, vivo, ZTE, Nokia,
Neutral(1): Xiaomi, 
Topic 7: Support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA
Positive(8):Intel, Nokia, Ericsson, Huawei, Softbank, CATT, KDDI, LG Uplus
Negative(8): Apple, Qualcomm, MTK, vivo, ZTE, xiaomi, CATT, OPPO, 
Neutral:
Topic 1: Introduce CMTC for CSI-RS L3 measurement
After the 1st and 2nd rounds discussions, 8 companies are positive to introduce this objective and 3 companies still have concerns. 
The supporting companies suggested the potential solution in R16 is merely temporary and with ambiguity in certain cases. 
The companies who have concerns argued the potential R16 solution is not broken and should be workable. And, one company believes CMTC should be considered as RAN1/2 issues. 
It is noted that RAN4 hasn’t yet reached the consensus on the R16 solution. Based on the 1st and 2nd round discussion as well as the ongoing R16 discussion in RAN4, the following two options are proposed for the final round discussion
· Option 1: Include the objective on CMTC for CSI-RS L3 measurement in R17 FeRRM WI 
· Note: it is FFS on how this work should be handled across the WGs. Backward compatibility should be ensured. 
· Option 2: Include the objective on CMTC for CSI-RS L3 measurement in R17 FeRRM WI in RAN#92e, if RAN4 cannot conclude and agree CSI-RS L3 measurement window periodicity, offset and starting-point before RAN#92e. 
· Otherwise, depending on the agreed R16 solution, the final decision on this objective should be made in the next plenary.
· 
	Company
	Comments

	Qualcomm
	We still do not see the point of having either option. The network has to coordinate anyway to accommodate Rel.16 UEs. This proposal seems to imply that Rel.16 is broken which is not true. For Option 2, why discuss and agree instead of coming back in next plenary when things are clear. We also tend to agree with Nokia that this is becoming an issue for other working groups. SMTC was not introduced by RAN4. 

	Intel
	Option 2 is an acceptable compromise for us.

	LG
	Option 2 is fine.



Topic 2: Introduce TCI switching enhancement and topic 6: Introduce CGI reading requirement with CCA 
Moderator’s comments: There is no clear majority views for both topic 2 and 6. It is proposed not to pursue these two objectives in RAN#91e
Topic 7: Support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA
Moderator’s comments: Companies views are diverged 50-50 after the 1st and 2nd round discussion. Also, it seems similar discussion is also conducted under [91E][12][Spectrum_WI]. I agree these two discussions should be merged. The only concern is the discussion in [91E][12][Spectrum_WI] is more R17 demod WI oriented with specific band/band combination identified. Obviously, RRM related discussion should not be missed. I will discuss with Steven who is the moderator of [91E][12][Spectrum_WI] to merge these two discussion to his email thread. With this, it is proposed
Proposal: Continue the discussion to support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA in [91E][12][Spectrum_WI] with feRRM scope considered.


Summary and recommendation for further discussion
After the initial and intermediate round discussion, it is recommended not to include the following proposed objectives in this plenary due to diverged opinions from the companies. The chance of consolidation in the final round is not promising either. 
Topic 2: Introduce TCI switching enhancement
Topic 3: Introduce new synchronization assumption for CSI-RS L3 measurement
Topic 4: Introduce dedicated CSI-RS measurement engine
Topic 5: Introduce measurement requirement for collision between SSB/CSI-RS based L1 and CSI-RS based L3
Topic 6: Introduce CGI reading requirement with CCA
There is no objection to merge topic 7 related discussion to [91E][12][Spectrum_WI] with RRM related aspects considered. As of the intermediate round, there is no consensus among the interested companies on topic 7
Topic 7: Support of non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA
On topic 1 Introduce CMTC for CSI-RS L3 measurement, after the intermediate round, 8 companies support to introduce this objective, 1 companies is ok to introduce this pending on ongoing R16 discussion/agreements. 3 companies have concerns to include this new objective. The key discussion point is if the current spec in R16 is sufficient for both UE and NW to implement this feature. With this, it is proposed to further discuss the following two options in Friday GTW and the finetuning round
· Option 1: Include the objective on CMTC for CSI-RS L3 measurement in R17 FeRRM WI 
· Note: it is FFS on how this work should be handled across the WGs. Backward compatibility should be ensured. 
· Option 2: Include the objective on CMTC for CSI-RS L3 measurement in R17 FeRRM WI in RAN#92e, if RAN4 cannot conclude and agree CSI-RS L3 measurement window periodicity, offset and starting-point before RAN#92e. 
· Otherwise, depending on the agreed R16 solution, the final decision on this objective should be made in the next plenary.

Finetuning round
Topic 1: Introduce CMTC for CSI-RS L3 measurement
It is proposed to down-select from the following two options
· Option 1: Include the objective on CMTC for CSI-RS L3 measurement in R17 FeRRM WI 
· Note: it is FFS on how this work should be handled across the WGs. Backward compatibility should be ensured. 
· Option 2: Include the objective on CMTC for CSI-RS L3 measurement in R17 FeRRM WI in RAN#92e, if RAN4 cannot conclude and agree CSI-RS L3 measurement window periodicity, offset and starting-point before RAN#92e. 
· Otherwise, depending on the agreed R16 solution, the final decision on this objective should be made in the next plenary.
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