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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Rel-16 NR eMIMO WI (i.e., Enhancements on MIMO for NR) is a RAN1 leading WI with below major enhancement in RAN1 area, in which the following items are identified for having RAN4 RRM requirement impact, based on previous RAN4 discussion:
· Enhancements on multi-beam operation
· DL/UL beam indication with reduced latency and overhead 
· Beam failure recovery for SCell 
· L1-SINR measurement
In RAN#96e meeting, main tasks within the RRM core work scope have completed. In the subsequent meetings, online discussion will focus on the eMIMO RRM performance requirement of the above aspects for Release-16. In RAN4#97e, agreements are reached and captured in the WF R4-2017375. In RAN4#98e, the remaining issues of Rel-16 eMIMO RRM part was discussed and the whole WI was completed then. In RAN4#99e meeting, some maintenance issues was discussed following the WF R4-2104068. In RAN4#100e, two remaining issues in WF R4-2108225 as well as some spec corrections was discussed. For this meeting (RAN4#101e), outstanding issues in WF R4-2115299, including MRTD requirement and PL RS test case, and other identified new issues will be discussed.
List of candidate target of email discussion for 1st round and 2nd round 
As the rapporteur company for Rel-16 MIMO enhancement WI, we would like to suggest the following candidate target of 1st and 2nd round email discussion: 
· 1st round: Collect more views on all topics and to get progress as much as possible: 
· 2nd round: Based on results from 1st round, reach the consensus and complete outstanding issues.
Topic #1: Core Requirement Maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117425
	Apple
	Proposal #1: Add clarification on MRTD applicability to multi-TRxP for NR-CA as: 
A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and the closest slot timing boundary of another carrier in NR carrier aggregation; and if a UE is configured to receive multiple PDSCH from different TRP on the same carrier,  the UE shall be capable of handling a relative timing difference between any one of the slot timing boundaries of any one carrier with multiple PDSCH and the closest slot timing boundary of another carrier in NR carrier aggregation.
Proposal #2: Add clarification on MRTD applicability shall also be added to EN-DC and NE-DC operation. 

	R4-2117484
	Samsung
	Observation 1: MRTD requirement is the timing differences between two different cells in CA or DC case.
Observation 2: Current MRTD requirement works for multi-TRxP case; and for the purpose of clearer spec, explicitly clarification for applicability may be added.
Observation 3: RAN4 has experienced intensive discussions on MRTD requirement in multi-TRxP case during the core requirement discussion and drew conclusions in meeting agreements.
Proposal 1: For safety, adding a description for multi-TRxP case in the introduction section of current spec of MRTD requirement is good enough for the clarification.
Proposal 2: In the light of previous meeting agreement update the current spec for clarifying multi-TRxP case: UE receiving multiple PDSCHs could standard for multi-TRxP case.

	R4-2118676
	Ericsson
	The TP below is the possible tests to be added in TS38.133 7.6.1.
A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and the closest slot timing boundary of another carrier in NR carrier aggregation; and if UE receives multiple PDSCH layers within one of any of the two carriers, the UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of two PDSCH layers from respective carriers.

	R4-2118761
	Nokia, Nokia Shanghai Bell
	1. eMIMO and mTRP reception is always constrained to be within/on one and same serving carrier (CC). 
Observation 1: UE MRTD requirements for NR carrier aggregation applies for MRTD between the configured CCs.
Observation 2: The single carrier mTRP/eMIMO scenario is the basic scenario for which RAN4 is discussing defining UE RTD requirements for mTRP/eMIMO.
Observation 3: UE RTD requirements for mTRP/eMIMO reception from TRP1 and TRP2 on multiple CCs (both TRPs in CC1 and both TRPs in CC2), when configured with CA, need to be considered separately per CC.
Observation 4: eMIMO/mTRP reception is only considered per CC. No cross-CC mTRP/eMIMO operation or requirements have been defined in Rel-16.
Observation 5: MRTD requirements for DC applies for MRTD between the configured CCs and are not applicable to eMIMO/mTRP operation.
Observation 6: The two proposed TP options (option 2a or option 2b) are not accurate as they both imply cross-CC mTRP/eMIMO RTD requirements.
1. RAN4 will need to discuss an alternative wording for capturing the UE RTD requirements for mTRP/eMIMO scenario if RAN4 decides to capture such requirements.
Observation 7: Any UE mTRP/eMIMO RTD requirements need to be based on the assumption that the involved TRPs are not co-located.
Agree on the proposed TP: ‘A UE shall be capable of handling a relative receive timing difference between slot timing boundaries on a carrier if a UE is configured to receive from different TRPs on the same carrier, and the UE shall be capable of handling a relative timing difference between the slot timing boundaries on the carrier with intra-frequency multiple reception according to Table x.x.x.x.’
Observation 8: If the signal is received on the UE side within the CP, the UE should be able to receive the signal from the involved TRPs.
Any new UE mTRP/eMIMO RTD requirements would need to be introduced in a new separate section.

	R4-2118250
	vivo
	Proposal 1  No clarification on MRTD applicability to multi-TRxP scenario is needed in RAN4 spec. Alternatively, RAN4 may capture the common understanding in the WF as 
The term ‘co-located deployment’ specified in TS 38.133 from R15 is for information only. No restriction to the real deployments, e.g. precluding Multi-TRxP, can be inferred.
Observation 1  It is feasible to configure RLM on a cell, but no BFR in the same cell.
Observation 2  For SCell BFD, UE is required to perform BFD on no more than 1 serving cell per band, and the reason for this is that channel condition is similar between intra-band serving cells, and number of searchers at UE side is limited.
Proposal 2  Clarify in the spec that UE is not required to perform BFD in the SCell, when UE is configured to perform RLM in another serving cell in the same band.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
MRTD Requirements for Multi-TRxP
Open issues and candidate options before e-meeting:
Issue 1-1-1: Clarification for multi-TRxP of MRTD requirements 
· Proposal: 
· Option 1: To modify the general section of MRTD requirement to clarify the multi-TRxP scenario
· TP1: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and its closest slot timing boundary of another carrier in NR carrier aggregation; and if UE receives multiple PDSCHs within any of carriers, the UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of one of the PDSCHs from each carrier.
· TP2: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and the closest slot timing boundary of another carrier in NR carrier aggregation; and if a UE is configured to receive multiple PDSCH from different TRP on the same carrier,  the UE shall be capable of handling a relative timing difference between any one of the slot timing boundaries of any one carrier with multiple PDSCH and the closest slot timing boundary of another carrier in NR carrier aggregation.
· TP3: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries of any one carrier and the closest slot timing boundary of another carrier in NR carrier aggregation; and if UE receives multiple PDSCH layers within one of any of the two carriers, the UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of two PDSCH layers from respective carriers.
· TP4: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries on a carrier if a UE is configured to receive from different TRPs on the same carrier, and the UE shall be capable of handling a relative timing difference between the slot timing boundaries on the carrier with intra-frequency multiple reception according to Table x.x.x.x.
· TP5: A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation. The requirements defined in clause 7.6.4 are also applicable when UE is configured to receive multiple PDSCHs from any one of the aggregated NR carrier.
· Option 2: No clarification on MRTD applicability to multi-TRxP scenario is needed in RAN4 spec. Alternatively, RAN4 may capture the common understanding in the WF as: The term ‘co-located deployment’ specified in TS 38.133 from R15 is for information only. No restriction to the real deployments, e.g. precluding Multi-TRxP, can be inferred.
· Recommended WF
· Based on companies’ views in 1st round discussion. Please check the text proposals and show your preference or revised TP.
	Company
	Comments

	Apple
	We support option 1. We already have agreement in last meeting to clarify that applicability in RAN4 spec.
Regarding the proposed TPs, we support TP2 and TP5 is also acceptable. We can add a similar line for EN-DC/NE-DC requirements as well.
TP3 and TP4 are trying to clarify the receive timing from different TRP, which is not the intention here. 
In TP3, we dont have the understanding that transmission from different TRP are from different MIMO layers. 

	Ericsson
	We follow the decision in the last meeting. So we can accept option 1.
Regarding the TP, our concern is to use the term ‘TRP’ in TS38.133. Also ‘multiple PDCCHs’ is not clear for us. TP3 in our proposal addresses these concerns. If companies have concern to use ‘multiple PDSCH layers’, we can also use ‘multiple PDSCH transmission occasions’ which is used e.g., in TS38.213 5.1.2. 
We can also accept TP5 but we propose to replace ‘multiple PDSCHs’ with ‘multiple PDSCH transmission occasions'.
In summary, we can accept TP3 or TP5, where ‘multiple PDSCHs' should be replaced with 'multiple PDSCH layers' or ‘multiple PDSCH transmission occasions’.

	vivo
	Based on discussion in our paper we are not convinced on the motivation of such clarification. Since 'other options are not precluded' is listed, not sure whether no clarification in the spec can be an option.
The proposed TPs for clarification are mainly on the scenario when ‘multiple PDSCH’ is applicable. Not sure whether the issue is only related to PDSCH but not to the reference signals and the CORESETs. But it is ok that we focus on the R16 features here.
Regarding the TPs, TP5 is the simplest which is only for the CA scenario. It could be also revised to a more general one like ‘The requirements defined in clause 7.6 are also applicable when UE is configured to receive multiple PDSCHs from any one of the NR carriers.’

	Nokia
	For Option 1, we provide a revised version of TP5 for consideration below to reflect multiple PDSCH transmissions in which each PDSCH can have the same or different QCL property. 
"The requirements in clause 7.6.4 are also applicable if UE is configured to receive PDSCH(s) from one or more QCL sources within any one of the aggregated NR carriers."
The proposed text can be revised based on feedback from other companies. 
For Option 2, could the proponent provide clarification? What does this mean: "No restriction to real deployment, e.g., precluding multi-TRxP, can be inferred"? 

	Huawei
	Since there has agreement in last meeting, we can accept option 1 and TP5 is our proposal. 
We are open to discuss how to modify the wording "UE is configured to receive multiple PDSCHs from any one of the aggregated NR carrier".

	Samsung
	Follow the last meeting chair's decision, we agree on option 1 and we could go with TP1 or TP5. 
To vivo: according to RRM chair, no clarification in the spec can hardly be an option.



Issue 1-1-2: Introduce a new UE requirement in a separate section 
· Proposal: A UE shall be capable of handling a relative receive timing difference between slot timing boundaries on a carrier if a UE is configured to perform intra-frequency multi reception on a carrier.
· Option 1: Support
· Option 2: Do not support
· Recommended WF
· Option 2 is preferred. Currently spec only needs a clarification. Any new core requirement cannot be discussed in maintenance part.
	Company
	Comments

	Apple
	Option 2. We don't think we need new requirements for receive timing for inter-TRP. 

	Ericsson
	Our preference is to minimize the impact to TS38.133 due to the multi-TRP transmission schemes. We prefer Option 2.

	vivo
	Option 2. No need for new requirements.

	Huawei
	Option 2. 
The clarification in issue 1-1-1 is enough.

	Samsung
	Option 2. We agree with Ericsson and Huawei's view.



Issue 1-1-3: Where to add the clarification for multi-TRxP of MRTD requirements 
· Proposal: 
· Option 1: Clarification on MRTD applicability shall also be added to EN-DC and NE-DC operation.
· Option 2: No need to add to EN-DC and NE-DC operation
· Option 3: Further consider the clarification for EN-DC and NE-DC operation
· Recommended WF
· Based on companies’ views in 1st round discussion. 
	Company
	Comments

	Apple
	Option 1. We need to add clarification for DC cases as well that the existing requirements apply when mTRP is configured on any of the NR carriers.
For the clarification text, we propose using clarification similar to TP2 or TP5 in Issue 1-1-1.

	Ericsson
	Option 2. We have argued in many meetings no clarifications are needed for MRTD/MTTD due to the multi-TRP transmission schemes. What we can accept is to add clarification only on NR-CA part set by the chair in the last meeting.

	vivo
	Option 3 if such clarification is already done. Detail is in our comments in issue 1-1-1.

	Nokia
	Option 2. 
The other options (Option 1 and 3) are not in line with the agreement in the WF (R4-2115299) of the last meeting. It is clear from the text in Options 2a and 2b of the WF, only NR CA is stated. The agreement should be kept. 

	Samsung
	Prefer option 2, as last meeting WF. If Issue 1-1-1 go with option 5, option 3 might be considered.

	Apple
	We can have mTRP in EN-DC/NE-DC and NR-DC deployments as well. Also, intra-band EN-DC assumes co-located deployment. We don't understand the reasoning from companies that on NR CA was agreed. We don't see that we captured in WF notes that only CA case was agreed to be clarified?




Sub-topic 1-2
SCell BFD for Intra-band CA
Open issues and candidate options before e-meeting:
Issue 1-2-1: Perform BFD in the SCell when RLM in the same band
· Proposal: Clarify in the spec that UE is not required to perform BFD in the SCell, when UE is configured to perform RLM in another serving cell in the same band.
· Option 1: Support
· Option 2: Do not support
· Recommended WF
· Based on companies’ views in 1st round discussion. Proponent please explain the motivation and changes in the CR for better discussion.
	Company
	Comments

	Apple
	We would like to understand the motivation for this. Firstly, would BFD on SCell be configured when we have PCell or PSCell int he same band? 


	Ericsson
	Option 2. We don’t need such a limitation. BFD is independent procedure from RLM. We should not mix up.

	vivo
	Option 1
RAN4 has reached consensus in R16 eMIMO, and the requirements are captured in TS 38.133. 'UE is only required to perform BFD measurements on one cell in a band.' On the other hand, in RAN1/2 specs, configurations are always feasible. The motivation behind that agreement, in our understanding, is to allow a reasonable scaling for the SCell BFD, while impact to UE complexity is limited.
However, RLM-RS and BFD-RS can be the same RS, and the same searcher is considered for RLM and BFD when they share the same RS. In other word, the measurement procedure, including the Rx beam assumption, is shared between RLM and BFD. In this case, if UE is performing RLM, it cannot avoid the complexity which is the same as BFD.
Therefore, we think the principle behind previous RAN4 agreements is ruined, if RAN4 can not agree on the proposed change.
Moreover, if BFD is allowed to be performed in the SCell when spCell is configured in the same band, the performance might be significantly degraded unnecessarily since the requirements will be scaled by the number of bands.
On the details, we are open to discuss. It is ok to further clarify in the spec that ‘UE is not required to perform BFD on SCell if PCell or PSCell is configured in the same band’.

	Nokia
	Option 2. BFD and RLM procedures serve different purposes. RLM is slower than BFD so there is a performance impact which is unknown. 

	Samsung
	Prefer Option 2. Even though the same RS set is used for RLM and BFD, the propose and evaluation period is different. If no BFD currently we cannot guarantee the performance for beam monitoring.

	vivo
	We do not understand the logic why companies observed degraded performance if this CR is adopted. Note that for the band when PCell or PSCell exsits, BFD can always be configured in the PCell or PSCell, and the performance would be much better than that configured in SCell. This is how the test case is designed in our view.




Companies views’ collection for 1st round 
CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	No.
	CR/TP 
	Company
	Note

	#1
	R4-2117426
	Apple
	Add an applicability clarification for multi-TRxP scenario of MRTD requirement

	#2
	R4-2117485
	Samsung
	Add a clarification to MRTD intro for clarifying multi-TRxP scenario

	#3
	R4-2118251
	vivo
	Revision on SCell BFD requirement

	#4
	R4-2118827
	Huawei
	Add a clarification to MRTD intro (Same as TP5)



	Company
	Comments

	Qualcomm
	Comment for CR R4-2118251:
While we understand the motivation of this CR, this change may not be appropriate in maintenance stage. It proposed a new rule to skip BFD in Scell, when this could be beneficial to UE in some cases, more studies are needed to ensure it doesn't cause performance degradation. Given that it's in maintenance stage and the system can still work without this change, we prefer not to have this change.

	Apple
	For R4-2117485: depends on outcome of Issue 1-1-1.For R4-2118251: We are not sure of the motivation for this change. Would BFD on SCell be configured when we have PCell or PSCell int he same band?

	Ericsson
	CRs on the applicability depend on the conclusion on Issue 1-1-1. 
For R4-2118251, as also commented by Qualcomm, it is too late to change. Also if we understand correctly, the intention is to clarify that UE is not required to perform BFD in the SCell, when UE is configured to perform RLM in another serving cell in the same band. However BFD is independent procedure from RLM. We should not mix up. We cannot agree with this CR.

	Huawei
	CR R4-2118827 (TP5 of option 1 for issue 1-1-1) is missing in this list

	Samsung
	CR R4-2118819 is agreeable to us. We may further discuss on the wording in 2nd round.
For R4-2118251, as comment in Issue 1-2-1, we do not think it is good to change at this moment.



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

Issue 1-1-1: Applicability of MRTD/MTTD requirements 
Tentative agreements: N/A
Moderator’s opinion: Currently most of companies prefer option 1 TP5, though the wording may need slight revision. Moderator suggest continue discussing the wording based on TP5 and reach consensus in 2nd round.
Recommendations for 2nd round: Continue discussing the wording based on TP5
Issue 1-1-2: Introduce a new UE requirement in a separate section 
Tentative agreements: Do not introduce the requirement.
Moderator’s opinion: According to the feedback, no need to introduce the requirement.
Recommendations for 2nd round: N/A
Issue 1-1-3: Where to add the clarification for multi-TRxP of MRTD requirements 
Tentative agreements: N/A	
Moderator’s opinion: Majority companies prefer not to add to EN-DC and NE-DC, but the view did not converge yet. Moderator suggests the proponent can propose the TPs based on TP5 for EN-DC and NE-DC (even the same as NR CA) for better discussion.
Recommendations for 2nd round: Continue discussion in 2nd round
Issue 1-2-1: Perform BFD in the SCell when RLM in the same band
Tentative agreements: N/A
Moderator’s opinion: Majority companies cannot be convinced and tend to not revise the current spec since the RLM in PSCell cannot substitute SCell BFD. Proponent may need better analysis to convince others.
Recommendations for 2nd round: Continue discussion in 2nd round

CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	No.
	CR/TP 
	Company
	Recommendation

	#1
	R4-2117426
	Apple
	Merged to R4-2118827

	#2
	R4-2117485
	Samsung
	Merged to R4-2118827

	#3
	R4-2118251
	vivo
	Return to

	#4
	R4-2118827
	Huawei
	Revised



Discussion on 2nd round (if applicable)
Issue 1-1-1: Clarification for multi-TRxP of MRTD requirements 
· Proposal: 
· TP1: A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation. The requirements defined in clause 7.6.4 are also applicable when UE is configured to receive multiple PDSCHs from any one of the aggregated NR carrier.
· TP2: A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation. The requirements defined in clause 7.6.4 are also applicable when UE is configured to receive multiple PDSCH transmission occasions from any one of the aggregated NR carrier.
· TP3: A UE shall be capable of handling a relative receive timing difference among the closest slot timing boundaries of different carriers to be aggregated in NR carrier aggregation. The requirements in clause 7.6.4 are also applicable if UE is configured to receive PDSCH(s) from one or more QCL sources within any one of the aggregated NR carriers.
· Recommended WF
· Based on companies’ views in 2nd round discussion. Please share your view on TPs or share your preference version. 
	Company
	Comments

	Apple 
	Provided revised/ preferred wording in https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-e/Inbox/Drafts/%5B101-e%5D%5B207%5D%20Maintenance_NR_eMIMO_NWM/CR/Draft_R4-2120265%20(from%20R4-2118827)01Apple.docx 

	Ericsson
	Ericsson provided our comments on the revision by Apple. We prefer to use 'multiple PDSCH transmission occasions' according to TS38.214 instead of 'multiple PDSCH'. 

	Huawei
	In RAN1's spec, the wording "PDSCHs" is used in both R15 and R16, and the wording "PDSCH transmission occasions" is only used in R16. We suggest to use the wording "PDSCH transmission occasions".

	Nokia
	Nokia has provided some comments to the latest draft CR by Huawei. The intention is to add clarity to the text. 

	
	



Issue 1-1-2: Where to add the clarification for multi-TRxP of MRTD requirements 
· Proposal: 
· Option 1: Clarification on MRTD applicability shall also be added to EN-DC and NE-DC operation.
· Option 2: No need to add to EN-DC and NE-DC operation
· Recommended WF
· Based on companies’ views in 2nd round discussion. Proponent may provide corresponding TPs for discussion.
	Company
	Comments

	Apple
	Provided revised/ preferred wording in https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-e/Inbox/Drafts/%5B101-e%5D%5B207%5D%20Maintenance_NR_eMIMO_NWM/CR/Draft_R4-2120265%20(from%20R4-2118827)01Apple.docx 

	
	

	
	

	
	

	
	

	
	



Issue 1-2-1: Perform BFD in the SCell when RLM in the same band
· Proposal: Clarify in the spec that UE is not required to perform BFD in the SCell, when UE is configured to perform RLM in another serving cell in the same band.
· Option 1: Support
· Option 2: Do not support
· Recommended WF
· Based on companies’ views in 2nd round discussion. 
	Company
	Comments

	Moderator
(Samsung)
	Summary from 1st round discussion: 
First, RLM and BFD have different purposes and different evaluation period; RLM cannot substitute BFD.
Second, in 38.133, it states that “The requirements in this clause apply when UE is required to perform beam failure detection on no more than 1 serving cell per band.”, rather than “UE is only required to perform BFD measurements on one cell in a band.” It is an applicability rule rather than a mandatory request.
Proponent may technically explain from above two points to alleviate companies concerns.


	Vivo
	Firstly, there is never any statement to says that BFD can be substituted by RLM. We fully agree with the understanding from moderator that they are for different purpose. The issue here would be the complexity considered for one-shot RLM measurement would be the same as that for BFD measurement, especially if the same set of RSs is configured.
For the second one, we do not see the difference. Clearly UE is mandatory to perform BFD at least in one cell per band. It never prevent UE to perform BFD in more than 1 cell but there is no requirements for this case. This is the same as the applicability rule of the requirements.

	Ericsson
	We have same view as Samsung. It is the network's responsibility which resource is configured for RLM/BFD. As far as it is specified in RAN1/RAN2 specification, we don't want to add configuration limitation in RAN4. 
Also we don't require UE to perform more than the minimum requirements specified in TS38.133. So we think the current RAM4 specification is sufficient. 

	Nokia
	This is up to network configuration. So, there is no need to specify.

	
	





Topic #2: Performance Requirement Maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	Tdoc Number
	Company
	Proposals / Observations

	R4-2117487
	Samsung
	Observation 1: Potential issues identified for PHR-based test method are listed as followings. 
#1	Pathloss is based on L3 filtered RSRP, it may have impact on test. 
#2	In a testcase both delay and accuracy requirements should be verified, but we do not have L3-RSRP or PHR accuracy and may need additional efforts. 
#3	At least two PHR reporting is needed in the test, for RSRP comparison. 
#4	Uplink grant is needed right after the RS switching signaling for the PHR reporting. 
#5	RSRP measurement accuracy should be taken into account for the setting the value of threshold and the transmitting power of the two PL RSs.
#6	How to set the connection between a pathloss and a PHR report need to be clarified in the test setup.
#7	The expected PHR value which is calculated based on the target pathloss-RS needs to be clarified in the test setup.
#8	Parameters for PUSCH transmission power control need to be configured or clarified in the test setup.
Proposal 1: For defining a PL RS switching delay test through PHR-based test method, all the valid issues should be resolved in the test case. RAN4 could reach the conclusion on which issues are valid and then study on the corresponding solutions to the valid issues.

	R4-2118829
	Huawei, HiSilicon
	Proposal 1: During the whole test, the impacts on PHR due to other parameters except pathloss shall be avoided, and RAN4 needs to investigate how to implement this condition.
Proposal 2: The threshold phr-Tx-PowerFactorChange for triggering a PHR can be set as X dB, where L3 RSRP measurement accuracy is assumed as X dB.
Proposal 3: The RSRP difference between two pathloss-RS can be set as 2X dB, where L3 RSRP measurement accuracy is assumed as X dB.
Proposal 4: RAN4 needs to investigate the L3 RSRP measurement accuracy assumed for the pathloss-RS activation test.
Proposal 5: For the PHR-based pathloss-RS activation test, the expected range of reported PHR value for target pathloss-RS during time period T2 needs to be clarified.

	R4-2118931
	ZTE Corporation
	Observation 1: With the suggested test method proposed in our campaign CR [6], calculated pathloss changes before and after PL RS switching to trigger PHR and no conditions of triggering PHR are meet other than calculated PL changing.
Proposal 1: Test cases for MAC-CE based pathloss RS activation delay shall be defined in TS 38.133..
Observation 2: L3 filtering can be disabled by setting the Filter coefficient to 0 and it’s common in RRM test cases to do so.
Proposal 2: Disable L3 filtering in the test by configuring the Filter coefficient to 0. 
Proposal 3: Agree on the campaign CR [6].
Proposal 4: Define test cases for both FR1 and FR2.


[bookmark: _GoBack]
Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1
Define Test case for Pathloss RS Activation
Open issues and candidate options before e-meeting:
Issue 2-1: Testability and test method for PL RS activation test case
· Proposals: RAN4 discuss on the issues in the PHR-based test method
· Recommended WF
· Based on the 1st round discussion. Companies please share your view, including whether they are valid, whether they are solved or priority, on the following issues.
Table. Test method Checklist for the PL-RS test case
	No.
	Problems/Issues Identified by companies

	#1
	Pathloss is based on L3 filtered RSRP, it may have impact on test. 

	#2
	In a test case both delay and accuracy requirements should be verified, but we do not have L3-RSRP or PHR accuracy and may need additional efforts. 

	#3
	At least two PHR reporting is needed in the test, for RSRP comparison. 

	#4
	Uplink grant is needed right after the RS switching signaling for the PHR reporting. 

	#5
	RSRP measurement accuracy should be taken into account for the setting the value of threshold and the transmitting power of the two PL RSs (To be set 1x and 2x of the accuracy).

	#6
	How to set the connection between a pathloss and a PHR report need to be clarified in the test setup.

	#7
	The expected PHR value which is calculated based on the target pathloss-RS needs to be clarified in the test setup.

	#8
	Parameters for PUSCH transmission power control need to be configured or clarified in the test setup.

	#9
	During the whole test, the impacts on PHR due to other parameters except pathloss shall be avoided.

	#10
	For the PHR-based pathloss-RS activation test, the expected range of reported PHR value for target pathloss-RS during time period T2 needs to be clarified.



	Company
	Comments

	ZTE
	To Huawei: L3 filtering is not an issue since it will be disabled.
After several meetings, I don't think companies are on the same page. Seems like companies have fixed positions on this issue. A possible WF is to involve TE vendors and check on their views on whether the proposed test is feasible.

	Apple
	We would like to request the proponents of this test case to please address the issues identified by companies. We have concerns on Issue #2, #7, #10. 

	Huawei
	We have concerns whether issues #6/7/8/9/10 can be solved. For issues #7/10, if the expected PHR value for target PL-RS is not clarified in the test, then it cannot verify that PHR is calculated based on the target PL-RS and the UE can cheat by reporting any one PHR value. 

	Samsung
	Almost all possible issues are identified and listed in the Table, but we may not have conclusion on whether they are solved in the test case design. As ZTE said, we may need TE vendors to share their view on this test.

	R&S
	As my understanding here might be just moderate, I have a question. Do we have an issue only with certain test parameters/metrics (as per the list of issues), or with whole test concept as such? In the first case, it would help a lot, if we could identify which are the parameters/metric challenging for the Device, and which for the test equipment / testing and include in a potential WF. This would help TEs in their analysis.

	Samsung
	To R&S: Many thanks for joining the discussion. Let me simply clarify the situation.
Our purpose is to define a brand new test case for the core requirement "PL-RS switching delay" (38.133 8.14.3). ZTE proposed a PHR-based test method that test device detects the PHR to confirm the PL-RS is switched. The principle is that PHR will be triggered if UE pathloss changed exceeding a predefined threshold (38.321).
However, for the CR ZTE proposed (R4-2118931 and R4-2118932), companies identified many issues and had concerns on its test method and testability. Thus we need TE vendors to help us identify whether these issues are valid and whether these issues are solved (or can be solved) in the proposed test case.
And for your Question, I think maybe you may check the proposed test case first and evaluate some specific question, e.g.
1. Is it feasible that two periodic SSB with different Tx power serve as the the PL-RSs for switching?
2. We do not have PHR test case to guarantee its performance. May we use PHR triggering for checking the PL-RS switching delay？
3. PL value is calculated by L3 RSRP measurement. May we disable the L3 filtering in the test case to use L1 value as L3?
4. May we control all power control parameters in the test case to secure PHR is triggered by PL changing, not other causes?
5. Consider L1 RSRP accuracy, how could we set the threshold for PL changing and triggering the PHR?


Companies views’ collection for 1st round 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	No.
	CR/TP 
	Company
	Note

	#1
	R4-2118932
	ZTE Corporation
	CR for Pathloss RS activation Test case. According to RAN4 leadership, CR can be only endorsed for maintenance WI.

	
	
	
	



	Company
	Comments

	ZTE
	Support the CR as the proponent. However, if no consensus can be reached during the 1st round, considering that this is already the 5th maybe 6th meeting we discuss this and companies have fixed positions on this issue, we suggest to involve TE vendors and check on their views on whether the proposed test is feasible.

	Apple
	Depends on outcome of Issue 2-1.

	Huawei
	Depends on outcome of Issue 2-1.

	Samsung
	Since it is a quite new test method, we may need more to be involved for checking the feasibility.

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment. 
Issue 2-1: Test method for PL RS activation test case
Tentative agreements: N/A
Moderator’s opinion: Since it is a brand new test case, more companies’ view are needed on the testability and test method. Specific parameters may be proposed for TE vendors checking.
Recommendations for 2nd round: Continue discussion in the 2nd round.

CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion. Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

	No.
	CR/TP 
	Company
	Recommendation

	#1
	R4-2118932
	ZTE Corporation
	Return to



Discussion on 2nd round (if applicable)
Issue 2-1: Testability and test method for PL RS activation test case
· Proposals: RAN4 discuss on the testability and test method of the PHR-based test method.
· Recommended WF
· Based on the 2nd round discussion. More companies’ view are needed in 2nd round on the testability and test method. Specific parameters could be proposed for discussion.
Table. Test method Checklist for the PL-RS test case
	No.
	Problems/Issues Identified by companies

	#1
	Pathloss is based on L3 filtered RSRP, it may have impact on test. 

	#2
	In a test case both delay and accuracy requirements should be verified, but we do not have L3-RSRP or PHR accuracy and may need additional efforts. 

	#3
	At least two PHR reporting is needed in the test, for RSRP comparison. 

	#4
	Uplink grant is needed right after the RS switching signaling for the PHR reporting. 

	#5
	RSRP measurement accuracy should be taken into account for the setting the value of threshold and the transmitting power of the two PL RSs (To be set 1x and 2x of the accuracy).

	#6
	How to set the connection between a pathloss and a PHR report need to be clarified in the test setup.

	#7
	The expected PHR value which is calculated based on the target pathloss-RS needs to be clarified in the test setup.

	#8
	Parameters for PUSCH transmission power control need to be configured or clarified in the test setup.

	#9
	During the whole test, the impacts on PHR due to other parameters except pathloss shall be avoided.

	#10
	For the PHR-based pathloss-RS activation test, the expected range of reported PHR value for target pathloss-RS during time period T2 needs to be clarified.



	Company
	Comments

	Moderator
(Samsung)
	It is highly welcomed to share your views regarding below questions in 2nd round.
1. Is it feasible that two periodic SSB with different Tx power serve as the the PL-RSs for switching?
2. We do not have PHR test case to guarantee its performance. May we use PHR triggering for checking the PL-RS switching delay？
3. PL value is calculated by L3 RSRP measurement. May we disable the L3 filtering in the test case to use L1 value as L3?
4. May we control all power control parameters in the test case to secure PHR is triggered by PL changing, not other causes?
5. Consider L1 RSRP accuracy, how could we set the threshold for PL changing and triggering the PHR?

	Anritsu
	[Anritsu] In short, we suppose the feasibility of this switching delay test will depend on how we define the PHR measurement accuracy requirement. Here are our views regarding the items listed by the moderator during the 1st round.
#1 Pathloss is based on L3 filtered RSRP, it may have impact on test.
As ZTE has already mentioned, we suppose that L1 RSRP values can be used as L3 by setting the L3 filter coefficient to 0. 
#2 In a test case both delay and accuracy requirements should be verified, but we do not have L3-RSRP or PHR accuracy and may need additional efforts.
Related to the issue #5 below, we suppose that the PHR measurement accuracy requirement is necessary to prevent the UE to report PHR by mistake. For example, during the period that the UE is still referring SSB #0 and keep measuring it before switching the reference to SSB#1, a slight change of the SSB#0 level may cause the PHR report. So some thresholds are necessary to avoid it happening and thus the accuracy requirements should be defined. 
#3 At least two PHR reporting is needed in the test, for RSRP comparison.
Need more time to study the test procedure. But if we just measure a time to send PHR by relatively changing the SSB level, there might not be a necessity to confirm two PHR values.
#4 Uplink grant is needed right after the RS switching signaling for the PHR reporting.
Agree. Descriptions are needed at the places for test purpose and test requirement.
#5 RSRP measurement accuracy should be taken into account for the setting the value of threshold and the transmitting power of the two PL RSs (To be set 1x and 2x of the accuracy).
Depends on the outcome of #2.
#6 How to set the connection between a pathloss and a PHR report need to be clarified in the test setup.
As ZTE mentions in R4-2118931, we suppose phr-ProhibitTimer , phr-PeriodicTimer , and the threshold level for PHR reporting will enable to connect between pathloss and PHR report. As for the threshold, PHR measurement accuracy related to #2 and #5, and a measurement uncertainty of SSB transmission level originated by the test equipment (i.e. 1.5 dB) need to be taken into account.
#7 The expected PHR value which is calculated based on the target pathloss-RS needs to be clarified in the test setup.
We suppose that we do not need to confirm the actual PHR report value as far as (1) we can ensure that the PHR reporting is triggered by SSB#1 and (2) the procedures in #6 above work. The expected PHR value should be necessary for the other PHR measurement accuracy test case.
#8 Parameters for PUSCH transmission power control need to be configured or clarified in the test setup.
Parameters for PUSCH transmission power control are not necessary as far as we apply the method to measure the time to send the PHR report.
#9 During the whole test, the impacts on PHR due to other parameters except pathloss shall be avoided.
This depends on the #6 above.
#10 For the PHR-based pathloss-RS activation test, the expected range of reported PHR value for target pathloss-RS during time period T2 needs to be clarified.
Same as #7 above. This should be necessary for the PHR reporting accuracy test case, not this switching delay test.


	ZTE
	As Anritsu commented, the testability is not an issue.
To Anritsu on #2: I suppose if the TE doesn't change the transmit power of SSB then it should be fine. I don't think the TE will do anything unless configured, so it should be fine. In the configuration there is no such "unexpected change" (if there is, can companies specify?)

	Huawei
	#2/#5: The value of threshold and the power level of the two PL-RSs shall be set based on RSRP measurement accuracy. However, which type of RSRP accuracy shall be assumed for this test?
#6: If the PHR value is only impacted by the power level of PL-RS, we can agree that the PHR report can be triggered by setting different power levels for two PL-RSs. But, how to set the test environment to prevent the PHR report being triggered by changes in other parameters.
#7: It depends on whether issue#6 can be solved. Otherwise, we cannot ensure whether the reported PHR is based on the target PL-RS. 
#8: Same comments as issue#6. If the other parameters that impact the PUSCH transmission power are not provided in test setup, how to solve issue#6?

	Anritsu
	Since it seemed that we wouldn’t be able to agree the CR, I didn’t mentioned about the contents of the CR even during the 2nd round.
But now since the situation is a bit different, for the case we might endorse the CR, I’d like to make some comments on some of the values in the CR.
I have 3 comments on defining this test case.
 1) As I commented previously, we prefer defining the PHR measurement accuracy requirement in the core spec.
The reason why we wanted to define it is because we’d like to have a traceability between the core spec and the test spec for defining the threshold to trigger PHR reporting.
However considering the situation, I agree that making a big change to the Rel-16 core specification is a bit too late at this stage.
So at least we'd like to add some reference or note in the test spec to show the relationship between the threshold and the associated core requirements, such as the RSRP accuracy, output level uncertainty of the test equipment, etc.
2) We'd like to investigate a little further before deciding the threshold value. (Suppose it is phr-Tx-PowerFactorChange ,isn’t it?)
Based on our internal study for now, we suppose some core requirements and measurement uncertainty of the test equipment are related.
And their sum could be more than 6 or 7 dB for example if we consider absolute RSRP accuracy requirement and the uncertainty of the test equipment.
So I rather prefer the threshold value to be put in the square brackets or put as FFS.
3) Related to 2) I’d like also to put FFS on the difference of levels between two SSBs.

	Apple
	We don't think the issues related to PHR accuracy we raised for a few meetings have been addressed and also TE vendors feedback is additional study is needed.
We cannot agree to the CR.

	ZTE
	To Huawei on #6:
Just want to repeat our thoughts: I don't think the TE will do anything unless configured, so it should be fine. In the configuration there is no such "unexpected change" (if there is, can companies specify?) If companies cannot specify what configuration would cause the "unexpected change" I don't think this is a valid question.

	Samsung
	To Anritsu: 
Many thanks for your detailed technique analysis. Based on your input, I summarze the below issues for further study:
1. Further study on whether PHR measurement accuracy requirement/test is needed as a prerequisite for PL RS switching delay test case. And if yes, how to derive the PHR measurement accuracy.
2. Further study on how to secure the PHR is triggered by PL RS switching in the test case.
3. Further study on the PHR triggering threshold and the difference of levels of Tx power between two SSBs.
For PHR measurement accuracy, in our view, we could derive the accuracy according to current relavent accuracy, instead of a PHR measurement accuracy requirement/test.
Hope we could reach conclusions for the issues in the next meeting.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR eMIMO RRM requirement Maintenance
	Samsung
	WayForward

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2117426
	Draft CR to 38.133 on applicability of MRTD requirements to multi-TRxP - R16
	Apple
	Merged
	Can be merged to R4-2118827

	R4-2117485
	Draft CR Revision on R16 MRTD Requirement for Multi-TRxP Scenario
	Samsung
	Merged 
	Can be merged to R4-2118827

	R4-2118251
	draft CR on SCell BFD requirements clarifications in R16
	vivo
	Return to
	Proponent needs more analysis to convince companies

	R4-2118827
	DraftCR on clarification on MRTD requirements for multi-TRxP R16
	Huawei
	Revised
	Baseline for the TP, need wording changes

	R4-2118932
	[CR] Test cases for applicable timing for PL RS activated by MAC-CE
	ZTE 
	Return to
	More comments are needed for evaluation



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation
	Comments

	R4-2120264
	WF on NR eMIMO RRM requirement Maintenance
	Samsung
	Agreeable
	Revised based on agreements reached in GTW

	R4-2120265 (from R4-2118827)
	DraftCR on clarification on MRTD requirements for multi-TRxP R16
	Huawei
	Agreeable
	Consensus reached. Only one issue for clause number [7.6] can be further decided next meeting.

	R4-2118932
	[CR] Test cases for applicable timing for PL RS activated by MAC-CE
	ZTE
	Postponed
	Further study and revise the CR according to this meeting discussion.

	R4-2118251
	draft CR on SCell BFD requirements clarifications in R16
	vivo
	Postponed
	Majority companies think the change is not needed.



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

