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Introduction
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 the last meeting (RAN#97e), some agreements are reached and captured in the WF R4-2017375. In this meeting (RAN#98e), the remaining issues of Rel-16 eMIMO RRM part shall be discussed. 
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, complete outstanding issues and reach the consensus for the WF.

Topic #1: RRM Core Remaining Issues
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100202
RRM Core requirements maintenance for eMIMO
	Apple
	Requirements with Multi-TRxP
Proposal #1: Update 38.133 to include that requirements are applicable to multi-TRxP deployments 
Link recovery requirements in NR-DC
Proposal #2: Redefine PBFD and PCBD based on assumption that searcher shared between PScell and Scell(s) and higher priority for PScell.
Proposal #3: For NR-DC, define the sharing factors (PBFD and PCBD) as: 1 for PCell; 2 for PScell; 2xZ for SCell.
Requirements for Pathloss RS Activation 
Proposal #4: Update the known condition period to start from the last transmission of RS for L1-RSRP measurement.
Observation #1: Definition of known condition for pathloss RS doesn’t consider RS QCLed to target pathloss RS.
Proposal #5: Update the known definition of pathloss RS to include RS QCLed to target PL-RS.
Observation #2: PL-RS activation delay in 38.133 captures delay when PL-RS is not maintained by UE.
Proposal #6: Update PL-RS activation delay to be applicable when PL-RS is not maintained by UE.

	R4-2100755
Discussion on the scaling factor for SCell beam failure recovery
	MediaTek inc.
	Observation 1: In TS 38.133, the definition of scaling factor for SCell BFR in NR-DC is incorrect.
Proposal 1: The scaling factor of SCell BFR in NR-DC is provided as following table.
	Scenario
	 and  for PCC
	 and  for PSCC
	 and  for SCC

	NR-DC
	1
	1+min(Z,1)
	2×Z

	Note 1: Z is the number of band(s) on which UE is performing beam failure detection only for Scell




	R4-2101670
Discussion on maintaining issues for L1-SINR measurement requirements
	Huawei, HiSilicon
	Proposal 1: For L1-SINR measurement with SSB based CMR and dedicated IMR, the L1-SINR measurements are not applied when SSB is configured CMR and aperiodic CSI-RS/CSI-IM is configured as IMR.
Proposal 2: For L1-SINR measurement with CSI-RS based CMR and dedicated IMR, the L1-SINR measurements are not applied when periodic CSI-RS is configured CMR and aperiodic CSI-RS/CSI-IM is configured as IMR.

	R4-2102864
On Rel-16 NR eMIMO multi-TRxP transmissions
	Nokia, Nokia Shanghai Bell
	Proposal #1: Option 2: no need to revise the spec.



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
RRM core requirement maintenance: correction and clarification 
Open issues and candidate options before e-meeting:
Issue 1-1-1: Corrections on the requirements of Multi-TRxP
· Proposal: Update 38.133 to include that requirements are applicable to multi-TRxP deployments. (R4-2100203)
· Option 1: Support
· Option 2: Do not support
· Recommended WF
· Based on the 1st round discussion. Companies may discuss on the necessity and the consequence of not adding the applicability term. 

Issue 1-1-2: Corrections on the requirements of Link recovery in NR-DC
· Proposal: 
· Option 1a: Redefine PBFD and PCBD based on assumption that searcher shared between PScell and Scell(s) and higher priority for PScell. And for NR-DC, define the sharing factors (PBFD and PCBD) as: 1 for PCell; 2 for PScell; 2xZ for SCell. (R4-2100205)
· Option 1b: The scaling factor of SCell BFR in NR-DC is provided as following table: (R4-2100756)
	Scenario
	 and  for PCC
	 and  for PSCC
	 and  for SCC

	NR-DC
	1
	1+min(Z,1)
	2×Z

	Note 1: Z is the number of band(s) on which UE is performing beam failure detection only for Scell



· Option 2: No need to update the requirement
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-1-3: Corrections on the requirements of Pathloss RS Activation
· Proposals: update the known conditions for PL-RS and the activation delay. (CR R4-2100207)
· Option 1: Support 
· Option 2: Do not support
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-1-4: Corrections on the Measurement restriction for L1-SINR measurement
· Proposals: Add a condition for measurement restriction when CSI-IM configured for L1-SINR measurement (R4-2100758)
· Option 1: Support 
· Option 2: Do not support
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Issue 1-1-5: Corrections on the periodic CMR and aperiodic IMR configuration for L1-SINR
· Proposals: Preclude the error configurations for periodic CMR and aperiodic IMR and clarify  the L1-SINR measurement requirements do not apply for error configurations (R4-2101671)
· Option 1: Support 
· Option 2: Do not support
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Companies views’ collection for 1st round 
Open issues 
Issue 1-1-1: Corrections on the requirements of Multi-TRxP
	Company
	Comments

	Huawei
	Support option 2
[bookmark: OLE_LINK11][bookmark: OLE_LINK10]The existing R15/R16 MRTD/MTTD requirements are defined as the minimum requirements, which can be applied for both multi-TRxP transmissions and single-TRxP transmissions. There is no need to add extra clarification for applicable to multi-TRxP transmissions.

	Qualcomm
	Option1 is supported. 
R4-2100203 aims to document the common understanding as the outcome of R16 discussion, which is proper and reasonable for clarity as we understand, UE is not required to meet with the performance agreement if applicability rule doesnot establish. 

	Samsung
	It seems even if no extra clarification the requirement is still applied to multi-TRxP. Thus there is no need to add this section.

	Nokia, Nokia Shanghai Bell
	Option 2 because it was agreed (at the RAN4#96-e meeting) that no RRM core requirement impact identified on MRTD/MTTD values specified in Rel-15. Thus, the requirements are implicitly applicable to multi-TRxP. Therefore, no need to update 38.133.

	Apple
	We think it is important to capture the agreement made in RAN4 in the spec, otherwise it would be unclear to someone unaware of the agreements in RAN4 by just looking at the spec if they also apply to multi-TRxP.

	Ericsson
	Support Option 2. 
Same view as Huawei and Nokia.  MRTD requirement is the maximum receive timing difference between two carriers. MTTD requirement is the maximum transmission timing difference between two carriers. RAN4 set these requirements in Rel-10 LTE when RAN4 introduce CA and it is also applicable even if eNB uses Tx diversity and MIMO. Rel-16 eMIMO multi-TRxP feature is based on multi-antenna deployment. As we argued many times, there is no difference between MIMO and multi-TRxP transmission feature. We therefore think no additional clarification is needed in Rel-16.

	MediaTek
	Support option 1. The specification shall define clearly which deployment is applicable for the requirement.

	
	


 
Issue 1-1-2: Corrections on the requirements of Link recovery in NR-DC
	Company
	Comments

	[bookmark: OLE_LINK31]Huawei
	Support option 2
The capability for BFD/CBD evaluation is related to L1 measurements. However, the searcher capability is related to PSS/SSS detection and L3 RSRP/RSRQ/SINR measurements. They are two different types of capability. The searcher assumption is not applicable for BFD/CBD evaluation.
As a Rel-16 enhancement solution, the introduction of SCell BFR shall not degrade the BFD/CBD evaluation performance on PCC/PSCC in Rel-15. Both Option 1a and Option 1b will degrade the BFD/CBD evaluation performance on PSCC.

	Qualcomm
	Option1 shall be discussed. 
Assume Z can be 0,1,2, seems to us option1a and 1b are the same and both can be supported.
Regarding Huawei’s input that “The searcher assumption is not applicable for BFD/CBD evaluation.”, we think the searcher limitation applies to the SCell BFR context. 


	Nokia, Nokia Shanghai Bell
	It seems there is no difference between Options 1a and 1b according to the 2 CRs. 


	Apple
	We support option 1, we are open to discuss the scaling factors based on searcher sharing assumption. 
To Huawei: We don’t agree with the comment that searcher assumption is not applicable to BFD/CBD evaluation. It also applies when SCell is used for BFD/ CBD. Otherwise, why do we have the existing:
PBFD is the number of band(s) on which UE is performing beam failure detection only for SCell
The current values are only applicable for EN-DC or NE-DC or SA case. 

	MediaTek
	Support both option 1a and 1b. These two options are similar.

	
	

	
	

	
	


 
Issue 1-1-3: Corrections on the requirements of Pathloss RS Activation
	Company
	Comments

	Huawei
	Support option 1
[bookmark: OLE_LINK33]Since the updating is to clarify that UE has performed L1-RSRP measurements on the target PL-RS or the RS resource being QCL-typeD to the target PL-RS.

	Qualcomm
	Option1 can be supported with minor edits for readability.
The pathloss reference signal is known if the following conditions are met during the period between the last transmission of the RS resource used for L1-RSRP measurement reporting and the completion of pathloss reference signal switch, where the based on the RS resource is of the target pathloss reference signal or QCLed (with Type D) to the target pathloss reference signal.
-
-  Pathloss reference signal switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement for the RS resource

	Apple
	To Qualcomm: We are open to refine the wording for clarity. We tried to use similar wording as TCI state switching and Spatial relation switch.

	MediaTek
	Support option 1. The known condition can follow the same logic as TCI state.

	NTT DOCOMO, INC.
	We support option 1 in principle, but don’t we need the clear definition of “maintained” from RAN4 perspective?

	
	

	
	

	
	


 
Issue 1-1-4: Corrections on the Measurement restriction for L1-SINR measurement
	Company
	Comments

	Huawei
	Support option 1
In FR2, the CSI-RS or CSI-IM configured as IMR for SSB CMR need to be performed with Rx beam sweeping and shall not be overlapped with other RS.

	Qualcomm
	Option1 is supported.

	Apple
	We support option 1.


	Ericsson
	Option 1 is fine. 


	MediaTek
	Support Option 1. UE is not required to measure the CSI-IM which is in the same OFDM symbol as the CSI-RS for L1-SINR measurement and the associated CMR of the CSI-IM or the CSI-RS is SSB because UE needs to sweep Rx beam

	
	

	
	

	
	


 
Issue 1-1-5: Corrections on the periodic CMR and aperiodic IMR configuration for L1-SINR
	Company
	Comments

	Huawei
	Support option 1, which is Huawei’s proposal.

	Qualcomm
	Option1 is supported.

	Samsung
	Support option 1.

	Apple
	We support option 1.

	Ericsson
	We understand the intension, but even if network configures aperiodic IMR, UE should be able to estimate and report L1-SINR as far as it is scheduled as 1-to-1 mapping with CMR. 
RAN4 has already added notes for SSB based CMR and dedicated IMR in Table 9.8.4.2-1/Table 9.8.4.2-2:
Note 2:	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity.
RAN4 has already added notes for CSI-RS based CMR and dedicated IMR in Table 9.8.4.3-1/Table 9.8.4.3-2:
Note 3:	The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.
What is the reason the notes above are not sufficient? 

	MediaTek
	For SSB is CMR and aperiodic CSI-RS/CSI-IM is IMR, we agree with Option 1 (Huawei’s proposal) to preclude this case. This sentence could further clarify the meaning of 1-to-1 mapping.

However, for periodic CSI-RS is CMR and aperiodic CSI-RS/CSI-IM is IMR, this case is already precluded in our understanding, since it has already clarified in clause 9.8.4.3 in TS 38.133, as follows:
	· The UE shall be capable of performing L1-SINR measurements with the CSI-RS resource configured as CMR and dedicated resource configured as IMR for L1-SINR computation, in which the NZP-CSI-RS or CSI-IM resource configured as dedicated IMR shall be 1-to-1 mapped to CSI-RS resource configured as CMR, with the same periodicity. 
· For L1-SINR measurement with CSI-RS as CMR and CSI-RS as IMR, the requirement shall apply only if CSI-RS resources as CMR and IMR are configured with the same repetition field and the number of CSI-RS resources in the resource sets for CMR and IMR are same.



Because the number of the resources in CMR and IMR resource set are the same and they have same periodicity, thus the requirements will not be applicable for the case of the periodic CMR + the dedicated aperiodic IMR.

	
	

	
	


 
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.
	CR/TP number
	Comments collection

	R4-2100203
Apple
	Huawei: same comments as issue 1-1-1, no need to introduce such clarification.Company A

	
	Company BNokia: As commented in Issue 1-1-1, the update in this CR is not needed. 

	
	

	R4-2100205
Apple
	Huawei: same comments as issue 1-1-2Company A

	
	Company B

	
	

	R4-2100207
Apple
	[bookmark: OLE_LINK35][bookmark: OLE_LINK37]Huawei: The current requirements define the delay from 3ms to 3ms+5*sampling time, which applies to both maintained PL-RS and non-maintained PL-RS. However, whether an activated PL-RS is maintained or non-maintained is up to UE implementation and could not be verified. We prefer not to differentiate maintained PL-RS and non-maintained PL-RS in the specification.
Qualcomm:
Agree with Huawei that it is not necessary to mandate shorter delay for maintained PL-RS, which limits the UE’s behavior. So we think the changes in 8.14.3 are not needed.

Apple: In 38.213 RAN1 has the following:

[image: ]
If we don’t distinguish requirements between maintained and not maintained, it will conflict with RAN1’s requirement. If that is acceptable, we are fine with not distinguishing between maintained and not maintained.

	R4-2100756
MediaTek inc.
	Huawei: same comments as issue 1-1-2
Apple: Could we merge with our CR if we have agreement?

	R4-2100758
MediaTek inc.
	

	R4-2100933
Samsung
	Samsung: To be revised according to other CRs.

	R4-2101671
Huawei, HiSilicon
	Samsung: editorial changes can be merged to Samsung’s CR and keep “change 2” in this CR.



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.
	
	Status summary 

	Sub-topic#1-1
	Issue 1-1-1: Corrections on the requirements of Multi-TRxP
· Proposal: Update 38.133 to include that requirements are applicable to multi-TRxP deployments. (R4-2100203)
· Option 1: Support (Qualcomm. Apple, MediaTek)
· Option 2: Do not support (Huawei, Samsung, Nokia, Ericsson)

Tentative agreements: N/A
Moderator’s opinion: From Moderator’s perspective, there is no need to update since the requirements are implicitly applicable to multi-TRxP.
Recommendations for 2nd round: Keep open and continue email discussion in the 2nd round. If proponent cannot technically justify the necessity of adding the clarification, then no update for this requirement.

Issue 1-1-2: Corrections on the requirements of Link recovery in NR-DC
· Proposal: 
· Option 1a (Qualcomm, Apple, MediaTek): Redefine PBFD and PCBD based on assumption that searcher shared between PScell and Scell(s) and higher priority for PScell. And for NR-DC, define the sharing factors (PBFD and PCBD) as: 1 for PCell; 2 for PScell; 2xZ for SCell. (R4-2100205)
· Option 1b (Qualcomm, Apple, MediaTek): The scaling factor of SCell BFR in NR-DC is provided as following table: (R4-2100756)
	Scenario
	 and  for PCC
	 and  for PSCC
	 and  for SCC

	NR-DC
	1
	1+min(Z,1)
	2×Z

	Note 1: Z is the number of band(s) on which UE is performing beam failure detection only for Scell



· Option 2: No need to update the requirement (Huawei)

Tentative agreements: N/A
Moderator’s opinion: Either R4-2100205 or R4-2100756 can be merged into another if corresponding option is agreed in the end.
Recommendations for 2nd round: Keep open and continue email discussion in the 2nd round. Companies could make compromise and select only 1 option of all.

Issue 1-1-3: Corrections on the requirements of Pathloss RS Activation
· Proposals: update the known conditions for PL-RS and the activation delay. (CR R4-2100207)
· Option 1: Support (Huawei, Qualcomm, Apple, MediaTek, DOCOMO)
· Option 2: Do not support 

Tentative agreements: agree on Option 1.
Moderator’s opinion: N/A
Recommendations for 2nd round: Option 1 is agreeable and the dCR may need to be revised according to companies’ comments.

Issue 1-1-4: Corrections on the Measurement restriction for L1-SINR measurement
· Proposals: Add a condition for measurement restriction when CSI-IM configured for L1-SINR measurement (R4-2100758)
· Option 1: Support (Ericsson, Huawei, Qualcomm, Apple, MediaTek)
· Option 2: Do not support

Tentative agreements: agree on Option 1 and agree the CR.
Moderator’s opinion: N/A
Recommendations for 2nd round: N/A

Issue 1-1-5: Corrections on the periodic CMR and aperiodic IMR configuration for L1-SINR
· Proposals: Preclude the error configurations for periodic CMR and aperiodic IMR and clarify  the L1-SINR measurement requirements do not apply for error configurations (R4-2101671)
· Option 1: Support (Huawei, Qualcomm, Samsung, Apple)
· Option 2: Do not support (Ericsson)

Tentative agreements: N/A
Moderator’s opinion: the CR may be revised according to companies’ comments. Editorial changes in “change 1” can be merged to Samsung’s CR
Recommendations for 2nd round: Revise the CR and try to make consensus.





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

	#1
	WF on NR eMIMO RRM Performance requirements
	Samsung





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2100203
Apple
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Keep open and discuss in 2nd round.

	R4-2100205
Apple
	Keep open and discuss in 2nd round to see which option to be agreed.

	R4-2100207
Apple
	To be revised according to companies’ comments.

	R4-2100756
MediaTek inc.
	Keep open and discuss in 2nd round to see which option to be agreed.

	R4-2100758
MediaTek inc.
	Agreeable

	R4-2100933
Samsung
	To be revised

	R4-2101671
Huawei, HiSilicon
	[bookmark: _GoBack]To be revised
Editorial changes can be merged to Samsung’s CR



Discussion on 2nd round (if applicable)
Sub-topic 1-1
Open issues and candidate options before 2nd round:

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	


 
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.
	CR/TP number
	Comments collection

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
[Moderator]: 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	

	
	

	
	

	
	



Topic #2: L1-SINR Measurement Accuracy Requirement
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100209
RRM Performance requirements for L1-SINR Measurement Accuracy
	Apple
	Proposal #1:  Introduce 1dB extra RF margin for CMR+IMR case in FR2.
Proposal #2: For L1-SINR measurement accuracy, introduce 1 dB extra margin for extreme conditions.
Proposal #3: Introduce relative accuracy requirements for L1-SINR measurement.

	R4-2100869
Discussion on L1-SINR measurement accuracy
	CMCC
	Proposal 1: considering that same Rx beam for channel and interference measurements is assumed, no additional FR2 implementation margin in CMR + IMR scenario is necessary. 
Proposal 2: it is proposed to follow the approach of SS-SINR, the accuracy requirements of L1-SINR under extreme condition is 1dB higher than that for normal condition.

	R4-2100868
Simulation results for the measurement of L1-SINR
	CMCC
	This contribution provides simulation results for the measurement of FR1 L1-SINR.

	R4-2100935
Remaining issues on L1-SINR measurement accuracy requirement
	Samsung
	Observation 1: Basically there are three levels of L1-SINR measurement accuracy for in total 5 scenarios: 1A, (2A, 2B), and (2C, 2D) respectively.
Observation 2: For simulation-based (baseband) accuracy, very similar simulation results for L1-SINR measurement accuracy for FR1 case and FR2 case.
Proposal 1: Considering the implementation margin for FR2 accuracy test, the FR2 accuracy requirement could be slight relaxed by 0.5dB.
Proposal 2: For the extreme condition, 1dB margin is considered for the L1-SINR measurement accuracy requirement compared to normal condition.
Proposal 3: Companies can study on the necessity and definition and then the deriving methodology of relative accuracy of L1-SINR measurement requirement.
Observation 3: The definition of relative accuracy of L1-SINR could reuse that of L1-RSPR requirement and be derived mainly from the simulation results as no big impact of implementation margin.

	R4-2101445
L1-SINR measurement accuracy
	Ericsson
	Proposal 1: Derive the L1-SINR accuracy requirements based on the L1-SINR accuracy set in RAN4#97-e, i.e., +/-4.5dB for Scenario 1A, +/-3.5dB for Scenarios 2A/2B, and +/-3.0dB for Scenarios 2C/2D. 
Proposal 2: For L1-SINR measurement accuracy in FR1/FR2, add a margin of 1dB considering the fading condition.
Proposal 3: For L1-SINR measurement accuracy with extreme condition in FR1/FR2, add a margin of 1dB.
Proposal 4: For L1-SINR measurement accuracy FR2, additional margin is 1.0dB for scenarios 2A/2B and 0.5dB for scenarios 2C/2D. 
Proposal 5: Define L1-SINR measurement accuracy in FR1 as follows:
	
	Accuracy
	
	

	Scenario
	Normal condition
	Extreme condition
	SINR condition
	Maximum Io 

	1A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2A
	+/-4.5dB
	+/-5.5dB
	≥ -3dB
	-50dBm

	2B
	+/-4.5dB
	+/-5.5dB
	≥ -3dB
	-50dBm

	2C
	+/-4.0dB
	+/-5.0dB
	≥ 0dB
	-50dBm

	2D
	+/-4.0dB
	+/-5.0dB
	≥ 0dB
	-50dBm


Proposal 6: Define L1-SINR measurement accuracy in FR2 as follows:
	
	Accuracy
	
	

	Scenario
	Normal condition
	Extreme condition
	SINR condition
	Maximum Io 

	1A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2B
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2C
	+/-4.5dB
	+/-5.5dB
	≥ 0dB
	-50dBm

	2D
	+/-4.5dB
	+/-5.5dB
	≥ 0dB
	-50dBm




	R4-2101673
Discussion on L1-SINR measurement accuracy requirements
	Huawei, HiSilicon
	Proposal 1: It is suggested to derive L1-SINR accuracy requirements based on the simulation results of CDF 5% and 95% measurement error.
Proposal 2: For CMR+IMR scenario, it is suggested to apply same implementation margin for FR1 and FR2.
Proposal 3: It is suggested to define L1-SINR accuracy requirements as follows:
•	For Scenario 1A, L1-SINR absolute accuracy can be defined as +/-4.0dB
•	For Scenario 2A, L1-SINR absolute accuracy can be defined as +/-3.0dB
•	For Scenario 2B, L1-SINR absolute accuracy can be defined as +/-3.0dB
•	For Scenario 2C, L1-SINR absolute accuracy can be defined as +/-2.5dB
•	For Scenario 2D, L1-SINR absolute accuracy can be defined as +/-2.5dB

	R4-2102865
Discussions on Rel-16 NR eMIMO L1-SINR measurement Accuracy
	Nokia, Nokia Shanghai Bell
	Proposal 1: Option 1: No obvious difference as it is SINR in CMR + IMR   
Proposal 2: Option 1: 1 dB higher than for normal condition
Proposal 3: Relative accuracy of L1-SINR can be defined as follows:
•	The relative accuracy of SSB based L1-SINR is defined as the L1-SINR measured from one SSB compared to the largest measured value of L1-SINR among all SSBs of the serving cell.
•	The relative accuracy of CSI-RS based L1-SINR is defined as the L1-SINR measured from one CSI-RS compared to the largest measured value of L1-SINR among all CSI-RS resources of the serving cell.
Proposal 4: Consider adopting the same methodology as L1-RSRP relative accuracy to derive L1-SINR relative accuracy requirements.



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
Calculating the baseband L1-SINR measurement accuracy 
Issue 2-1-1: Methodology for deriving baseband accuracy from link-level simulation
· Proposals 
· Option 1: Deriving baseband accuracy values from 99.9% confidence interval of simulation results (agreed in last meeting, ±4.5dB, ±3.5dB, ±3.5dB, ±3.0dB, ±3.0dB for Scenario 1A, 2A, 2B, 2C, 2D)
· Option 2: Deriving baseband accuracy values from 90% confidence interval of simulation results and defined it as ±4.0dB, ±3.0dB, ±3.0dB, ±2.5dB, ±2.5dB for Scenario 1A, 2A, 2B, 2C, 2D.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Sub-topic 2-2
Implementation Margins for L1-SINR measurement accuracy requirement
Open issues and candidate options before e-meeting:
Issue 2-2-1: Additional FR2 margin for CMR+IMR L1-SINR measurement Scenario
· Proposals 
· Option 1: No difference between FR1 and FR2 requirement.
· Option 2a: Introduce 0.5dB extra RF margin for CMR+IMR case in FR2.
· Option 2b: Introduce 1dB extra RF margin for CMR+IMR case in FR2.
· Option 2c: Introduce 1dB extra RF margin for 2A/2B and 0.5dB for 2C/2D in FR2.
· Recommended WF 
· Companies’ views are collected in 1st round discussion. 

Issue 2-2-2: Other implementation margins for L1-SINR measurement accuracy
· Proposals: For L1-SINR measurement accuracy in FR1/FR2, add a margin of 1dB considering the fading condition.
· Option 1: Support 
· Option 2: Do not support
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Sub-topic 2-3
L1-SINR measurement accuracy under extreme conditions
Open issues and candidate options before e-meeting:
Issue 2-3-1: L1-SINR measurement accuracy under extreme condition
· Proposals 
· Option 1: 1dB higher under extreme condition than normal condition as SS-SINR accuracy
· Option 2: other values
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Sub-topic 2-4
Relative L1-SINR measurement accuracy requirement
Open issues and candidate options before e-meeting:
Issue 2-4-1: Whether to introduce the relative accuracy requirement
· Proposals 
· Option 1: Introduce the relative accuracy requirement
· Option 2: Do not introduce the relative accuracy requirement
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-4-2: The definition of relative L1-SINR accuracy requirement
· Proposals 
· Option 1: Refer to the definition of relative L1-RSRP accuracy requirement (The same methodology as L1-RSRP)
· Option 2: Other methods
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-4-3: How to derive the L1-SINR accuracy requirement
· Proposals 
· Option 1: Consider adopting the same methodology as L1-RSRP relative accuracy to derive L1-SINR relative accuracy requirements
· Option 2: Deriving from the simulation results based on its definition since no significant impact of implementation margin if reuse the methodology of L1-RSRP definition 
· Recommended WF
· Companies’ views are collected in 1st round discussion. Option 1 proponents could propose the values for L1-RSRP relative accuracy.

Companies views’ collection for 1st round 
Open issues 
Subtopic 2-1: Calculating the baseband L1-SINR measurement accuracy
	Company
	Comments

	Huawei
	Issue 2-1-1: Support Option 2, to derive baseband accuracy values from 90% (from 5% to 95%) confidence interval of simulation results.
To derive baseband accuracy values based on (5%, 95%) simulation values is the common methodology used in both LTE and NR performance requirements.

	Qualcomm
	Option1 is supported to follow the approach as regulated in TS38.133 A.2.1.2.

	Samsung
	Issue 2-1-1: Methodology for deriving baseband accuracy from link-level simulation
Support option 1. 
According to TS 38.133 section "A.2.1.2 Measurements of power levels, relative powers and time" which is captured as below:
	A very large number of requirements are on measurements that the UE performs:
-     In RRC_CONNECTED state mobility (clauses A.4.3, A.5.3, A.6.3 and A.7.3) there are measurement reports.
-     In Measurement Performance Requirements (clauses A.4.7, A.5.7, A.6.7 and A.7.7) there are requirements for all type of measurements.
The accuracy requirements on measurements are expressed in this specification as a fixed limit (e.g. +/-X dB), but the measurement error will have a distribution that is not easily confined in fixed limits. Assuming a Gaussian distribution of the error, the limits will have to be set at +/-3.29 if the probability of failing a "good DUT" in a single test is to be kept at 0.1%. It is more reasonable to set the limit tighter and test the DUT by counting the rate of measurements that are within the limits, in a way similar to the requirements on delay.


In this section, it gives a general direction for “Measurement Performance Requirements” and suggest accuracy requirement to be set 3.29. We believe L1-RSRP measurement accuracy is also from this methodology.  Hence we prefer derive baseband accuracy values from 99.9% confidence interval of simulation results. 


	Nokia, Nokia Shanghai Bell
	No strong preference. 

	Apple
	In our understanding the accuracy requirements defined as ±X dB are derived based on baseband accuracy of 90% confidence interval (5%, 95%) and adding additional RF/implementation margin. At least this was the method for existing accuracy requirements. The section in A.2.1.2 is stating the requirement for testing. 
We are fine to use either 99% or 90% confidence interval to determine baseband accuracy requirements. 


	Ericsson
	Issue 2-1-1: 
We support Option 1. Same comments as Qualcomm and Samsung. If we remember correctly, L1-RSRP accuracy requirements were also derived from 99.9% confidence interval of simulation results.

	MediaTek
	Fine with option1 to follow the previous agreement

	
	

	
	

	
	


 
Subtopic 2-2: Implementation Margins for L1-SINR measurement accuracy requirement
	Company
	Comments

	Huawei
	Issue 2-2-1: Support option 1.
For L3 SS-RSRQ measurements, the symbols for RSSI measurements is indicated by RRC message, which could be on the slot not containing SSB symbols. So, the measurement for numerator (RSRP) and the measurement for denominator (RSSI) can be on different slots. For RSRQ measurement, the measurement error due to RF impairments can be eliminated. In current SS-RSRQ measurement accuracy requirements, there is no difference between FR1 and FR2.
For CMR+IMR L1-SINR measurements, the measurement for numerator (CMR) and the measurement for denominator (IMR) can be on different slots, which is similar as SS-RSRQ measurement. So, also there is no difference between FR1 and FR2.
Issue 2-2-2: prefer Option 1
In actual scenario, fading channel is more realistic. 

	Qualcomm
	Issue 2-2-1: Option2b is supported.
RAN4 requirements shall consider when the signal and interference arrive from different AoAs which render them different UE Rx beamforming gains and cannot be cancelled completely. So the extra margin shall be reserved. 
Issue 2-2-2: Option 1 is supported.

	Samsung
	Issue 2-2-1: Additional FR2 margin for CMR+IMR L1-SINR measurement Scenario
We prefer Option 1 and could compromise to option 2a.
Unlike RSRP requirement, the RF margin may not have too much impact on SINR, since it is a ratio rather than an absolute value. And from the simulation results, we do not see obvious differences between different SCSs. Thus theoretically no reason to differentiate FR1 and FR2 accuracy as the inaccuracy could be cancelled out. On the other hand, in the practical test, considering beams for FR2 is quite sharp and in the test we cannot precisely guarantee the signal coming from the exactly right angle, we could further consider a slight implementation margin for FR2 accuracy, i.e. 0.5dB at most. So we could compromise to a 0.5dB margin for FR2.

Issue 2-2-2: Other implementation margins for L1-SINR measurement accuracy
For the accuracy test it would be a test conducted in a darkroom. We do not think pathloss could results in 1dB error for L1-SINR calculation. Normally for FR2 OTA test, the distance between Tx and Rx would be no more than 1 meter. In addition, the radio would probably propagate along LoS in test. So it would hardly bring 1 dB error.

	Nokia, Nokia Shanghai Bell 
	Issue 2-2-1: Option 1
In the WF (R4-2017375), it was agreed to follow RAN1 assumption that UE uses same Rx beam for channel and interference measurements for both CMR only and CMR+IMR cases. Based on this assumption, the measurement errors due to RF impairments will be cancelled out. 
Issue 2-2-2: 
What kind of fading (e.g., fast fading, shadowing, etc.) does the proposal refer to? Would the effect of fading be the same for FR1 and FR2? 


	Apple
	Issue 2-2-1: Additional FR2 margin for CMR+IMR L1-SINR measurement Scenario
Option 2b. For RSRP we introduced additional 1.5dB RF margin in FR2. For CMR+IMR measurement, we believe that the measurement inaccuracies will not cancel out in FR2 due to different time of measurement, although the beam is the same for CMR and IMR measurement. 
Issue 2-2-2: Other implementation margins for L1-SINR measurement accuracy
Is this margin for fading condition in addition to RF /implementation margin? 


	Ericsson
	Issue 2-2-1:
To moderator: Our original proposal (R4-2101445) is:
Option 2d: ‘Introduce 1.0dB extra RF margin for 2A/2B and 0.5dB for 2C/2D in FR2’.
Actually our preference is Option 1 (no additional margin for FR2), but our option is a compromise. 
Issue 2-2-2:
Option 1. The accuracy discussed in Issue 2-1-1 is based on static condition. Traditionally RAN4 add 1dB margin considering fading. 

	MediaTek
	Issue 2-2-1:support option 1, for margin due to Rx beam forming gain, we prefer to follow current framework to capture in appendix B, e.g., “B.2.1.5.1	Gain to SS-RSRP measurement point for Rx Beam Peak angle of arrival”.
Support option 1. For L1-SINR measurement, the impact of the RF module shall be eliminated because both CMR and IMR are experience the same RF chain. On the other hand, we do not think the different AoAs for IMR and CMR should be considered because it is transparent to UE. 
Issue 2-2-2:
Support option 1. 

	
	

	
	

	
	


 
Subtopic 2-3: L1-SINR measurement accuracy under extreme conditions
	Company
	Comments

	Qualcomm
	Option1 is supported.

	Samsung
	Issue 2-3-1: L1-SINR measurement accuracy under extreme condition
We support Option 1.
In the last meeting, some companies argued that SS-SINR cannot be as a reference for extreme condition of L1-SINR accuracy due to the number of measurement samples. Here we List the accuracy requirement of SS-RSRP, SS-SINR and L1-RSRP in the current TS38.133 as the table shown below (accuracy requirement for SS-RSRP, SS-SINR and L1-SINR in section 10, TS 38.133).
	Condition/ Requirement
	SS-RSRP
	SS-SINR
	L1-RSRP
	L1-SINR

	Normal
	4.5 dB
	3 dB
	5 dB
	?

	Extreme
	9 dB
	4 dB
	9.5 dB
	?

	Difference
	4.5dB
	1dB
	4.5dB
	?


To compare SS-RSRP with SS-SINR, though they all have multiple measurement samples, the gaps between normal condition and extreme condition in the two requirement are total different. To compare SS-RSRP with L1-RSRP, though they are different L3 vs. L1 measurement, the same logic is applied to L1-RSRP as SS-RSRP (both are 4.5dB gap between SS-RSRP and L1-RSRP).
As analyzed, the impact of measurement sample have been counted in the simulation with different M (M=1, 3, 5). Then the extreme condition means the temperature is too low or too high thus leading to be inaccurate because of unstable device. We cannot double count the impact of M on extreme condition twice here. So we support use similar logic as SS-SINR. We do not think we should refer to L1-RSRP for this accuracy requirement.
Besides, as reviewing the accuracy requirements discussion history, for the L1-RSRP measurement accuracy, we noted that it is also reuse the same logic and values as the SS-RSRP accuracy requirement defined. Thus we can follow the same logic to define the L1-SINR requirement w.r.t. the impact of extreme condition, i.e., assuming 1dB margin for extreme condition. Thus the requirement under extreme condition can be derived.

	Nokia, Nokia Shanghai Bell
	Issue 2-3-1: Option 1.

	Apple
	Issue 2-3-1: L1-SINR measurement accuracy under extreme condition
Option 1


	Ericsson
	Issue 2-3-1:
Option 1. We should use the same approach as L1-RSRP.  

	MediaTek
	Support option 1. The accuracy requirement of the extreme condition can follow the same logic as SS-SINR

	
	

	
	

	
	

	
	


 
Subtopic 2-4: Relative L1-SINR measurement accuracy requirement
	Company
	Comments

	Huawei
	Issue 2-4-1: Prefer option 1
The relative L1-SINR accuracy requirements are needed for differential SS-SINR/CSI-SINR for L1 reporting.
Issue 2-4-2/2-4-3:
The relative L1-SINR accuracy requirements can be derived based on the difference between 5% and 95% simulation values.


	Qualcomm
	Issue 2-4-1: Option 1 can be supported.
Issue 2-4-2: Option1 can be supported.
Issue 2-4-3: in general, without implementational error, relative accuracy would be stricter. Option1 can be supported to follow the same methodology based on RSRP relative accuracy. 

	Samsung
	Issue 2-4-2: The definition of relative L1-SINR accuracy requirement
We support option 1.
If the requirement is introduced, the same methodology for defining relative L1-RSRP can be used for relative L1-SINR accuracy.
Issue 2-4-3: How to derive the L1-SINR accuracy requirement
Prefer option 2.
If the relative accuracy is introduced for L1-SINR test, and the definition of the relative accuracy of L1-RSRP measurement requirement is referred (i.e. “The relative accuracy of L1-SINR is defined as the L1-SINR measured from one RS compared to the largest measured value of L1-SINR among all RS resources of the serving cell”), we could derive the relative accuracy from the simulation results only because the implementation margin has only a little impact on the relative accuracy. 
Here we could select a reasonable range from the simulation results as the relative accuracy. For example, select (95% value – 5% value) of simulation curves as the relative accuracy requirement.

	Nokia, Nokia Shanghai Bell
	Issue 2-4-1: Option 1 as there is one for SS-SINR measurement accuracy.
Issue 2-4-2: Option 1 can be used as a starting point.
Issue 2-4-3: This depends on the outcome of Issue 2-4-2. 

	Apple
	Issue 2-4-1: Whether to introduce the relative accuracy requirement
Option 1. The UE would report relative SINR, so relative measurement accuracy requirements should be specified in our understanding.
Issue 2-4-2: The definition of relative L1-SINR accuracy requirement
Option 1. 
Issue 2-4-3: How to derive the L1-SINR accuracy requirement
Option 2: The requirements should be defined based on relative measurement accuracy error measured based on simulation. We don’t think they can be derived from RSRP relative accuracy requirements.


	Ericsson
	Issue 2-4-1:
Option 1.
Issue 2-4-2:
Option 1.
Issue 2-4-3:
Option 2. 

	MediaTek
	Issue 2-4-1
Support option 1. The relative accuracy has been introduced for SS-SINR measurement, thus the relative accuracy requirement can be also defined for L1-SINR.
Issue 2-4-2
Support option 1. The definition of the L1-RSRP relative accuracy requirement can be reused.
Issue 2-4-3
Slightly prefer option 2. The relative accuracy requirement shall be defined based on simulation.

	
	

	
	

	
	


 
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.
	CR/TP number
	Comments collection

	R4-2102867
Nokia, Nokia Shanghai Bell
	Company A

	
	Company B

	
	

	R4-2102868
CR to TS 38.133: Adding conditions for L1-SINR reporting (Annex B.2)  
	Company A

	
	Company B

	
	



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.
	
	Status summary 

	Sub-topic#2-1
	Issue 2-1-1: Methodology for deriving baseband accuracy from link-level simulation
· Proposals 
· Option 1: Deriving baseband accuracy values from 99.9% confidence interval of simulation results (agreed in last meeting, ±4.5dB, ±3.5dB, ±3.5dB, ±3.0dB, ±3.0dB for Scenario 1A, 2A, 2B, 2C, 2D) (Qualcomm, Samsung, Ericsson, MediaTek)
· Option 2: Deriving baseband accuracy values from 90% confidence interval of simulation results and defined it as ±4.0dB, ±3.0dB, ±3.0dB, ±2.5dB, ±2.5dB for Scenario 1A, 2A, 2B, 2C, 2D. (Huawei)

Tentative agreements: Agree on Option 1.
Moderator’s opinion: Majority of companies support option 1. Further check with Huawei if they can make compromise.
Recommendations for 2nd round: Agree on Option 1 if Huawei can make compromise, otherwise continue discussion in 2nd round.


	Sub-topic#2-2
	Issue 2-2-1: Additional FR2 margin for CMR+IMR L1-SINR measurement Scenario
· Proposals 
· Option 1: No difference between FR1 and FR2 requirement. (Huawei, Samsung, Nokia, Ericsson, MediaTek)
· Option 2a: Introduce 0.5dB extra RF margin for CMR+IMR case in FR2.
· Option 2b: Introduce 1dB extra RF margin for CMR+IMR case in FR2. (Qualcomm, Apple, )
· Option 2c: Introduce 1dB extra RF margin for 2A/2B and 0.5dB for 2C/2D in FR2.
Tentative agreements: N/A.
Moderator’s opinion: Majority of companies support option 1. Further check if a compromise solution can be achieved.
Recommendations for 2nd round: Continue discussion in 2nd round on if companies can make compromise.

Issue 2-2-2: Other implementation margins for L1-SINR measurement accuracy
· Proposals: For L1-SINR measurement accuracy in FR1/FR2, add a margin of 1dB considering the fading condition.
· Option 1: Support (Huawei, Qualcomm, Ericsson, MediaTek)
· Option 2: Do not support (Samsung)

Tentative agreements: N/A.
Moderator’s opinion: Some companies are not clear about the proposal. Proponent please further clarify the proposal.
Recommendations for 2nd round: Continue discussion in 2nd round and please clarify the proposal.


	Sub-topic#2-3
	Issue 2-3-1: L1-SINR measurement accuracy under extreme condition
· Proposals 
· Option 1: 1dB higher under extreme condition than normal condition as SS-SINR accuracy (Qualcomm, Samsung, Nokia, Apple, Ericsson, MediaTek)
· Option 2: other values

Tentative agreements: agree on Option 1.
Moderator’s opinion: N/A
Recommendations for 2nd round: N/A


	Sub-topic#2-4
	Issue 2-4-1: Whether to introduce the relative accuracy requirement
· Proposals 
· Option 1: Introduce the relative accuracy requirement (Huawei, Qualcomm, Nokia, Apple, Ericsson, MediaTek)
· Option 2: Do not introduce the relative accuracy requirement

Tentative agreements: agree on Option 1.
Moderator’s opinion: N/A
Recommendations for 2nd round: N/A

Issue 2-4-2: The definition of relative L1-SINR accuracy requirement
· Proposals 
· Option 1: Refer to the definition of relative L1-RSRP accuracy requirement (The same methodology as L1-RSRP) (Huawei, Qualcomm, Nokia, Apple, Ericsson, MediaTek)
· Option 2: Other methods

Tentative agreements: agree on Option 1.
Moderator’s opinion: N/A
Recommendations for 2nd round: N/A

Issue 2-4-3: How to derive the L1-SINR accuracy requirement
· Proposals 
· Option 1: Consider adopting the same methodology as L1-RSRP relative accuracy to derive L1-SINR relative accuracy requirements 
· Option 2: Deriving from the simulation results based on its definition since no significant impact of implementation margin if reuse the methodology of L1-RSRP definition (Huawei, Samsung, Apple, Ericsson, MediaTek)

Tentative agreements: agree on Option 2.
Moderator’s opinion: N/A
Recommendations for 2nd round: Discuss on how to derive the relative accuracy from the simulation results. Companies are encouraged to propose their proposal.




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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2102867
Nokia, Nokia Shanghai Bell
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
To be revised. Relative accuracy part is needed. Other revisions according to 2nd round discussion.

	R4-2102868
Nokia, Nokia Shanghai Bell (Annex B.2)  
	Keep open and discuss in 2nd round.



Discussion on 2nd round (if applicable)
Sub-topic 2-1
Open issues and candidate options before 2nd round:

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	


 
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.
	CR/TP number
	Comments collection

	
	

	
	

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarizsse discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
[Moderator]: 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	



Topic #3: Test Case for L1-SINR Measurement 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2101674
Discussion on IMR configuration for L1-SINR measurement tests
	Huawei, HiSilicon
	Proposal 1: It is suggested to introduce the following CSI-IM configurations and CSI-RS configurations for L1-SINR measurement procedure tests.
•	One set of periodic CSI-IM resources with 20ms periodicity for Scenario 2A
•	One set of aperiodic CSI-IM resources for Scenario 2B
•	One set of periodic CSI-RS resources with 20ms periodicity for Scenario 2C
•	One additional set of aperiodic CSI-RS resources for Scenario 2D
Proposal 2: It is suggested to introduce the following CSI-IM configurations and CSI-RS configurations for L1-SINR measurement accuracy tests.
•	One set of periodic CSI-IM resources with 10ms periodicity for Scenario 2B
•	One additional set of periodic CSI-RS resources with 10ms periodicity for Scenario 2D



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 3-1
Test cases for L1-SINR measurement procedures
Open issues and candidate options before e-meeting:
Issue 3-1-1: Introducing CSI-IM and CSI-RS for L1-SINR measurement procedures tests
· Proposal: It is suggested to introduce the following CSI-IM configurations and CSI-RS configurations for L1-SINR measurement procedure tests.
· One set of periodic CSI-IM resources with 20ms periodicity for Scenario 2A
· One set of aperiodic CSI-IM resources for Scenario 2B
· One set of periodic CSI-RS resources with 20ms periodicity for Scenario 2C
· One additional set of aperiodic CSI-RS resources for Scenario 2D
· Option 1: Support
· Option 2: Do not support
· Recommended WF
· Companies’ views are collected in 1st round discussion. Please comment on the CRs in this Topic#3.

Sub-topic 3-2
Test cases for L1-SINR measurement accuracy
Open issues and candidate options before e-meeting:
Issue 3-2-1: Introducing CSI-IM and CSI-RS for L1-SINR measurement accuracy test
· Proposal: It is suggested to introduce the following CSI-IM configurations and CSI-RS configurations for L1-SINR measurement accuracy tests
· One set of periodic CSI-IM resources with 10ms periodicity for Scenario 2B
· One additional set of periodic CSI-RS resources with 10ms periodicity for Scenario 2D 
· Option 1: Support
· Option 2: Do not support
· Recommended WF
· Companies’ views are collected in 1st round discussion. Please comment on the CRs in this Topic#3.

Companies views’ collection for 1st round 
Open issues 
Issue 3-1-1: Introducing CSI-IM and CSI-RS for L1-SINR measurement procedures tests
	Company
	Comments

	Huawei
	Support Option 1, since it is Huawei’s proposal

	Qualcomm
	Option1 can be supported.

	Samsung
	Support the proposal.
In total 3 configurations of CSI-RS/CSI-IM are introduced for FDD, 15kHz TDD, 30kHz TDD and 120kHz TDD.
Samsung’s dCR R4-2100937 can be merged into R4-2101675. 
(To HW R4-2101675) According to CR1259, for CSI-RS of density 3 used in CSI-RS RMC configuration CSI-RS TDD and FDD, the length of bitmap configured in frequencyDomainAllocation can only be 4 according to 38.211 Table 7.4.1.5.3-1. Therefore the frequencyDomainAllocation should be set to “0001”.


	Apple
	We support introducing the additional resources for the L1-SINR tests
 

	MediaTek
	Support option 1

	
	

	
	

	
	

	
	

	
	


 
Issue 3-2-1: Introducing CSI-IM and CSI-RS for L1-SINR measurement accuracy test
	Company
	Comments

	Huawei
	Support Option 1, since it is Huawei’s proposal

	Qualcomm
	Option1 can be supported.

	Samsung
	Support the proposal.
Comments the same as Issue 3-1-1.

For the CRs of accuracy test case, some issues need to be aligned. We could discuss by email on the reflector.
Issues to discuss for accuracy test alignment:
1. The configuration for each scenario (A.4.7, A.5.7, A.6.7, A.7.7)
2. How many tests are defined in each test case? (1 or 2)
3. The test parameters in the table
4. The text proposal for each subsection “Test Requirements”
[Update]
We have summarized the issues above and proposed in the reflector. Companies please share your view in the dedicated email thread.


	MediaTek
	Support option 1

	
	

	
	

	
	

	
	

	
	


 
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.
	CR/TP number
	Comments collection

	R4-2101675
Huawei, HiSilicon
	

	
	

	
	

	R4-2100936
Samsung
	Huawei: the IMR configurations needs to be updated according to the conclusion on issues 3-1 and 3-2.

	
	Samsung: further revision is needed.
Issues to discuss for accuracy test alignment:
1. The configuration for each scenario (A.4.7, A.5.7, A.6.7, A.7.7)
2. How many tests are defined in each test case? (1 or 2)
3. The test parameters in the table
4. The text proposal for each subsection “Test Requirements”


	
	

	R4-2101676 Huawei, HiSilicon 
	Samsung: Not sure if only the name of CSI configurations are revised from the big dCR last meet

	R4-2102912
Qualcomm
	Huawei: Can QC provide the reason why to remove Test 2 in FR2?
Qualcomm:
To Huawei, thanks for raising the issue! We were referring to the L1-RSRP test case for FR2 and noticed the test2 doesnot have noise added. Thus we assume the setting is not proper for checking L1 SINR. However, we also agree test 2 captures a valid ENDC scenario, so we could mimic the test1 setting for test2. Please share some inputs if this approach would be agreeable. 

Ericsson: We have no strong view whether to remove Test 2 or not. But if test 2 is deleted, ‘Note 3’ in e.g., Table A.5.7.4.2.2-2 should be set to ‘Void’, according to the drafting rule.  
Test 2 in Table A.7.7.X.2.2-1 should be also removed accordingly.

	R4-2100937
Samsung
	Samsung: can be merged into Huawei’s dCR on introduce new CSI configurations.

	R4-2101677
Huawei, HiSilicon
	



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.
	
	Status summary 

	Sub-topic#3-1
	Issue 3-1-1: Introducing CSI-IM and CSI-RS for L1-SINR measurement procedures tests
· Proposal: It is suggested to introduce the following CSI-IM configurations and CSI-RS configurations for L1-SINR measurement procedure tests.
· One set of periodic CSI-IM resources with 20ms periodicity for Scenario 2A
· One set of aperiodic CSI-IM resources for Scenario 2B
· One set of periodic CSI-RS resources with 20ms periodicity for Scenario 2C
· One additional set of aperiodic CSI-RS resources for Scenario 2D
· Option 1: Support (Huawei, Qualcomm, Samsung, Apple, MediaTek)
· Option 2: Do not support

Tentative agreements: Agree on Option 1 and endorse the dCR
Moderator’s opinion: N/A
Recommendations for 2nd round: N/A

	Sub-topic#3-2
	Issue 3-2-1: Introducing CSI-IM and CSI-RS for L1-SINR measurement accuracy test
· Proposal: It is suggested to introduce the following CSI-IM configurations and CSI-RS configurations for L1-SINR measurement accuracy tests
· One set of periodic CSI-IM resources with 10ms periodicity for Scenario 2B
· One additional set of periodic CSI-RS resources with 10ms periodicity for Scenario 2D 
· Option 1: Support (Huawei, Qualcomm, Samsung, MediaTek)
· Option 2: Do not support

Tentative agreements: Agree on Option 1 and endorse the dCR
Moderator’s opinion: N/A
Recommendations for 2nd round: N/A 

	Topic 3-3:
eMail Discussion for accuracy test case drafting
	Issue 3-3-1: Drafting L1-SINR measurement accuracy test
1. The configuration for each scenario (A.4.7, A.5.7, A.6.7, A.7.7)
	Samsung
	Follow the same setting as L1-SINR procedure test agreed in the last meeting.

	
	 
	Mode
	Scenario
	CMR
	IMR

	A.4 (ED-DC + FR1) 
and
A.7 (SA + FR2)
	1A
	CSI-RS
	N/A

	
	2A
	SSB
	CSI-IM

	
	2D
	CSI-RS
	CSI-RS

	A.5 (ED-DC + FR2)
and
A.6 (SA + FR1)
	1A
	CSI-RS
	N/A

	
	2C
	SSB
	CSI-RS

	
	2B
	CSI-RS
	CSI-IM




	 Huawei
	 We agree to follow same setting as L1-SINR procedure test

	MediaTek
	Agree with Samsung’s proposal

	Qualcomm
	Agree same setting as L1-SINR can be followed.


 
2. How many tests are defined in each test case? (1 or 2)
	Samsung
	For L1-RSRP accuracy test case, there are 2 tests in each case since two accuracy requirements are defined for different Io ranges. 
For L1-SINR accuracy, we have decided defining the requirement under only 1 Io configuration. So we could consider how many tests in each case for L1-SINR.

	 Huawei
	 For FR1, we suggest to define two tests for different Io ranges. For FR2, we suggest to define one test under only 1 Io configuration.

	Qualcomm
	Since it was agreed to consider one Io condition up to -50dBm, we prefer to define one test for FR1 and FR2.

	 
	 


 
3. The test parameters in the table
	Samsung
	Based on L1-RSRP parameter table, some parameters need revised or added accordingly for parameter L1-SINR table. Those are identified:
“CSI-RS/CSI-IM configuration”, “reportQuantity-r16”, “nrofReportedRS”, “Es/Iot”

	 Huawei
	 For CSI-RS CMR + NZP-IMR scenario, “CSI-RS configuration as CMR” and “CSI-RS configuration as IMR” need to be used.

	MediaTek
	those parameters and Huawei’s clarification are reasonable in our view.

	Qualcomm
	We are fine with the suggested parameters and configurations by Samsung and Huawei


 
4. The text proposal for each subsection “Test Requirements”
	Samsung
	For test cases where relative accuracy is defined, simplify the text for subsection “Test Requirements”. 
Combine Test 1 and Test 2 together and remove the impact of UE PC.
For example:
	A.7.7.X4.Y4.3   Test Requirements
After 640ms from the beginning of the test, the L1-SINR measurement accuracy for SSB#0+CSI-IM#0 and SSB#1+CSI-IM#1 of Cell 1 shall fulfil the requirements in clauses 10.1.x.x. The following requirements are to be verified:
For both Test 1 and Test 2:
Absolute accuracy of SSB#0+CSI-IM#0 and absolute accuracy of SSB#1+CSI-IM#1. The UE is deemed to meet the requirement if the reported L1-SINR is in the range shown in Table A.7.7.X4.Y4.3-1.
Relative accuracy of SSB#0+CSI-IM#0 compared with SSB#1+CSI-IM#1. The UE is deemed to meet the requirement if the difference in reported L1-SINR meets the requirements in Table 10.1.x.x.x-1. 
Table A.7.7.X4.Y4.3-1: L1-SINR absolute accuracy test requirement
	 
	Test requirement Notes1,2

	SSB#0+CSI-IM#0
	SSB_SINR0 -δ ≤ Reported SINR(dB) ≤ SSB_SINR0 +δ 

	SSB#1+CSI-IM#1
	SSB_SINR1 -δ ≤ Reported SINR(dB) ≤ SSB_SINR1 +δ

	Note 1:      SSB_SINRn is the  equivalent SINR received by an antenna with 0dBi gain at the centre of the quiet zone configured in the test for the SSB#n+CSI-IM#n under consideration
Note 2:      δ is the SINR absolute accuracy requirement from Table 10.1.x.x.x-x, selected according to the Io used in the test







	 Huawei
	 The description is OK for us.

	MediaTek
	The description is OK for us.

	Qualcomm
	For the highlighted name, shall we change it to L1_SINR in general for different combinations? SSB_SINR can be confusing. That is, SSB_SINR0  L1_SINR


 
Tentative agreements: N/A
Moderator’s opinion: Revise the L1-SINR accuracy CR according to email discussion.
Recommendations for 2nd round: discussion on revised CRs.



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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2101675
Huawei, HiSilicon
	To be Endorsed.

	R4-2100936
Samsung
	To be revised according to email discussion.

	R4-2101676 Huawei, HiSilicon 
	To be Endorsed.

	R4-2102912
Qualcomm
	To be revised according to email discussion.

	R4-2100937
Samsung
	To be merged to HW’s dCR R4-2101675

	R4-2101677
Huawei, HiSilicon
	To be revised according to email discussion.



Discussion on 2nd round (if applicable)
Sub-topic 3-1
Open issues and candidate options before 2nd round:

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	


 
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.
	CR/TP number
	Comments collection

	
	

	
	

	
	

	
	

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
[Moderator]: 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	

	
	

	
	

	
	

	
	



Topic #4: Test Case for Scell Beam Failure Recovery
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2101446
Test case for SCell beam failure recovery
	Ericsson
	Proposal 1: RAN4 defines two test cases for link recovery in SCell. 
•	Scenario 1: Network does not configure PUCCH for SR for BFR MAC CE
•	Scenario 2: Network configures PUCCH for SR for BFR MAC CE
Proposal 2: If necessary, revise TS38.133 8.5.9 to capture the case the gNB does not configure the dedicated PUCCH for SCell BFR MAC CE. Text proposal is shown in the appendix. 
Proposal 3: Test setup of two scenarios, e.g., time duration, q0/q1 configuration, are common for both Scenario 1 and Scenario 2.
Proposal 4: Scenario 1 test cases do not configure PUCCH as same as the Rel-15 BFR tests on PCell/PSCell. It verifies UE transmits SR with random access procedure. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1.
Proposal 5: Scenario 2 test cases configure the PUCCH for SR for BFR MAC CE on PCell/PSCell. It verifies UE transmits PUCCH with an LRR. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1. 
Proposal 6: Define 8 test cases for SCell BFR as follows: 
•	A.4.5.5.7: EN-DC FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in non-DRX mode
•	A.4.5.5.8: EN-DC FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in DRX mode
•	A.5.5.5.8: EN-DC FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in non-DRX mode
•	A.5.5.5.9: EN-DC FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in DRX mode
•	A.6.5.5.7: SA FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in non-DRX mode
•	A.6.5.5.8: SA FR1 SCell configured with CSI-RS-based BFD and SSB-based LR in DRX mode
•	A.7.5.5.8: SA FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in non-DRX mode
•	A.7.5.5.9: SA FR2 SCell configured with CSI-RS-based BFD and CSI-RS-based LR in DRX mode



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 4-1
Scenarios for Scell Beam Failure Recovery test case
Open issues and candidate options before e-meeting:
Issue 4-1-1: Test cases defined for link recovery in SCell
· Proposals: 
· Option 1: RAN4 defines two test cases for link recovery in SCell
· Scenario 1: Network does not configure PUCCH for SR for BFR MAC CE
· Scenario 2: Network configures PUCCH for SR for BFR MAC CE
· Option 2: Scenario 1 is not needed
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 4-1-2: Correction on Core requirement for link recovery in SCell
· Proposal: Revise TS38.133 8.5.9 to capture the case the gNB does not configure the dedicated PUCCH for SCell BFR MAC CE
· Option 1: Support
· Option 2: Do not support
· Recommended WF
· Companies’ views are collected in 1st round discussion. Discussing together with Issue 4-1-1.

Sub-topic 4-2
Defining Scell Beam Failure Recovery test cases
Issue 4-2-1: The setting of cases to be defined for each scenario
· Proposal: Test setup of two scenarios, e.g., time duration, q0/q1 configuration, are common for both Scenario 1 and Scenario 2.
· Option 1: Support
· Option 2: Do not support
· Recommended WF
· Option 1. As agreed in the last meeting.

Issue 4-2-2: The methodology of Scell Beam Failure Recovery test cases
· Proposal: 
· Option 1: 
· For Scenario 1 it verifies UE transmits SR with random access procedure. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1.
· For Scenario 2 it verifies UE transmits PUCCH with an LRR. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1. 
· Option 2: other methods 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 4-2-3: Cases defined for Scell Beam Failure Recovery tests
· Proposal: 
· Option 1: Define setting combination for each cases as table below (R4-2101447)
	Mode
	BFD-RSs
	DRX
	FR
	CBD-RSs

	ED-DC / Standalone (SA)
	CSI-RS
	non-DRX
	FR1
	SSB

	
	
	
	FR2
	CSI-RS

	
	
	DRX
(40 ms for FR1 and
640 ms for FR2)
	FR1
	SSB

	
	
	
	FR2
	CSI-RS


· Option 2: Other combinations
· Recommended WF
· Option 1. As agreed in the last meeting.

Companies views’ collection for 1st round 
Open issues 
Sub Topic 4-1: Scenarios for Scell Beam Failure Recovery test case
	Company
	Comments

	Huawei
	Issue 4-1-1:
The testing purpose of SCell BFR tests in TS38.133 is to verify the BFD and CBD measurements requirements on SCell. There is no need to test two scenarios under the same test configuration. Two scenarios can be used for different SCell BFR test cases. For example, scenario 1 can be used for SCell BFR tests with SSB CBD-RS and scenario 2 can be used for SCell BFR tests with CSI-RS CBD-RS, or scenario 1 can be used for SCell BFR tests in non-DRX mode and scenario 2 can be used for SCell BFR tests in DRX mode.

	Qualcomm
	Issue 4-1-1: Companies to discuss how to minimize the test cases. For example, one test case for ENDC FR2 SCell BFR and one test case for SA FR1 Scell BFR. Each test case covers only one combination of {DRX mode, SSB/CSI-RS LRR, availability of PUCCH SR}.
Issue 4-1-2: Option1 can be supported.

	Samsung
	Issue 4-1-1: Test cases defined for link recovery in SCell
Support option 1
During the core part discussion, we added the requirement for supporting SCell beam failure recovery. Before we adding these sentences, SCell BFR do not have core requirement. Thus the SCell BFR requirement are newly introduced, even if not dedicated PUCCH is configured. Now that a new requirement is introduced, we should defined the test case accordingly. 
For the test two scenarios exist, each of which is corresponding to different UE behaviors. If we do not define the test for Scenario 1, no test case could guarantee correct UE behavior during SCell BFR procedure in Scenario 1 which is possible and important for UE in practice. 
Although no concrete requirement is introduced directly for Scenario 1, we could reuse the RA requirement for Scenario 1 since in this case UE will transmit RACH first for UL resource application, then followed by MAC CE on the UL-SCH containing candidate beams.

Issue 4-1-2: Correction on Core requirement for link recovery in SCell
In our opinion, we have already added requirement for this case in the core part. We think adding it or not do not have impact on defining the test cases. But we are also fine for adding that if other companies support the proposal.


	Apple
	Issue 4-1-1: Test cases defined for link recovery in SCell
We support option2.
We don’t see the need to introduce testcase for scenario 1 which doesn’t have core requirements. And we don’t support introducing core requirements for this case either. The procedure is captured in RAN2 spec when PUCCH for BFR is not configured.
Issue 4-1-2: Correction on Core requirement for link recovery in SCell
We propose option 2.


	Ericsson
	Issue 4-1-1:
Option 1. If the concern of the companies supporting option 2 is the number of test cases, we are fine to reduce the number of test cases as Huawei and Qualcomm commented. This can be discussed in sub-topic 4-2. 
Issue 4-1-2:
If the reason of supporting Option 2 in Issue 4-1-1 above is because of no core requirements in TS38.133, we can specify the core requirements as we proposed in R4-2101446.  If companies agree with Option 1 in Issue 4-1-1, we are OK not to capture the case the gNB does not configure the dedicated PUCCH for SCell BFR MAC CE. 

	MediaTek
	Issue 4-1-1
Support option 1. Because the PUCCH for SR may not be provided to UE so that SCell’s link will be recovered by PRACH resource. As a result, the test case should include this scenario 1 to guarantee the UE can recover the SCell’s link without PUCCH for SR.
Issue 4-1-2
Support option 1. As we mentioned in Issue 4-1-1, the specification shall include the case SCell BFR without PUCCH for SR.




Sub Topic 4-2: Defining Scell Beam Failure Recovery test cases
	Company
	Comments

	Huawei
	Issue 4-2-1: 
We suggest to test one scenario (scenario 1 or 2) for the same test configuration.
Issue 4-2-3: Support Option 1
We suggest to add scenario configuration into the combinations, and Option 1 can be split as:
· Option 1a: Define setting combination for each cases as table below
	Mode
	BFD-RSs
	DRX
	FR
	CBD-RSs
	Scenario

	ED-DC / Standalone (SA)
	CSI-RS
	non-DRX
	FR1
	SSB
	Scenario 1

	
	
	
	FR2
	CSI-RS
	Scenario 2

	
	
	DRX
(40 ms for FR1 and
640 ms for FR2)
	FR1
	SSB
	Scenario 1

	
	
	
	FR2
	CSI-RS
	Scenario 2


Or
·  Option 1b: Define setting combination for each cases as table below
	Mode
	BFD-RSs
	DRX
	FR
	CBD-RSs
	Scenario

	ED-DC / Standalone (SA)
	CSI-RS
	non-DRX
	FR1
	SSB
	Scenario 1

	
	
	
	FR2
	CSI-RS
	Scenario 1

	
	
	DRX
(40 ms for FR1 and
640 ms for FR2)
	FR1
	SSB
	Scenario 2

	
	
	
	FR2
	CSI-RS
	Scenario 2




	Qualcomm
	Issue 4-2-1: Option1 is supported.
Issue 4-2-2: Option1 is supported.
Issue 4-2-3: Now that additional dimension of PUCCH SR is introduced, we shall revisit Option1.
Option1c: we propose following combinations (4 test cases in total), 
	Mode
	BFD-RSs
	DRX
	FR
	CBD-RSs
	Scenario

	ED-DC 
	CSI-RS
	non-DRX
	FR2
	CSI-RS
	

Scenario 2

	
	
	DRX
40 ms
	
	
	

	SA
	CSI-RS
	non-DRX
	FR1
	SSB
	

Scenario1


	
	
	DRX
320 ms
	
	
	





	Samsung
	Issue 4-2-1: The setting of cases to be defined for each scenario
Support option 1. 
We discussed this in the last meeting and agreed to use the same setup for both scenarios.

Issue 4-2-2: The methodology of Scell Beam Failure Recovery test cases
We suggest to describe the whole procedure in the test case but not to verify the MAC CE on the UL-SCH containing candidate beams.
As we checked in RAN2 spec 38.321, we clarify the UE behaviour for Scell BFR procedure in the two scenarios:
· For Scell BFR, LRR is transmitted on PUSCH first for UL resource application, then followed by MAC CE containing candidate beams. (PUCCH configured for SR)
· For Scell BFR without dedicated resource for BFR SR on PUCCH, UE will transmit RACH first for UL-SCH resource application, then followed by MAC CE on the assigned resources containing candidate beams. (no PUCCH for SR)
These are real procedures that the UE experience so we are agreeable to describe the whole procedure in the test case. The reason why no need to verify the reported MAC CE is the signalling test seems to be in the RAN5 scope. Hence to verify the reported MAC CE can be leave to RAN5 who will decide whether defining the test case.

Issue 4-2-3: Cases defined for Scell Beam Failure Recovery tests
Support Option 1. Also agree to use the proposed name for each subsection.
[Update]
Currently most companies support 2 scenarios for the test while some of them want to reduce the total number of the cases and to test diverse parameter settings for the cases. 
In this context, we support the table Ericsson updated for the test case drafting. We think it is a compromise solution for subtopic 4-1 and hope it could be acceptable to other companies.

	Apple
	Issue 4-2-1: The setting of cases to be defined for each scenario
We don’t support introducing test cases for both scenarios, hence testcases for only scenario 2 should be defined.
Issue 4-2-3: Cases defined for Scell Beam Failure Recovery tests
Reducing the number of testcases is supported. Can be discussed further once we agree on defining both scenario 1 and 2 or only scenario 2.

	Ericsson
	Issue 4-2-1:
Option 1.
Issue 4-2-2:
Option 1
Issue 4-2-3:
Option 1. If we cover both the test cases for Scenario 1 (Network does not configure PUCCH for SR for BFR MAC CE) and Scenario 2 (Network does not configure PUCCH for SR for BFR MAC CE) we are open to reduce the number of test cases by adding one more column as Huawei and Qualcomm suggested, i.e. keeping 4 test cases, but 2 cases correspond to Scenario 1 and 2 cases correspond to Scenario 2. 
[20210127] Considering the comments by companies, we propose to define BFR on SCell test cases as follows:
	 Section in TS38.133
	 
	FR1/FR2
	BFD-RS
	CBD-RS
	DRX
	Scenario 
	Company

	A.4.5.5.5
	EN-DC
	FR1
	CSI-RS
	SSB
	DRX
	1
	Ericsson

	A.4.5.5.6
	 
	 
	 
	 
	non-DRX
	1
	Ericsson

	A.5.5.5.6
	EN-DC
	FR2
	CSI-RS
	CSI-RS
	DRX
	2
	MediaTek

	A.5.5.5.7
	 
	 
	 
	 
	non-DRX
	2
	MediaTek

	A.6.5.5.5
	SA
	FR1
	CSI-RS
	SSB
	DRX
	1
	Ericsson

	A.6.5.5.6
	 
	 
	 
	 
	non-DRX
	1
	Ericsson

	A.7.5.5.6
	SA
	FR2
	CSI-RS
	CSI-RS
	DRX
	2
	MediaTek

	A.7.6.6.7
	 
	 
	 
	 
	non-DRX
	2
	MediaTek





	MediaTek
	Issue 4-2-1
Support option 1. The difference between two scenarios is the method of recovery, thus some configurations, e.g., time duration, q0/q1, can be reused.
Issue 4-2-2
Support option 1
Issue 4-2-3
Support option 1


 
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.
	CR/TP number
	Comments collection

	R4-2100754
MediaTek
	Company A

	
	Company B

	
	

	R4-2101447
Ericsson
	Company A

	
	Company B

	
	

	
	

	
	



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.
	
	Status summary 

	Sub-topic#4-1
	Issue 4-1-1: Test cases defined for link recovery in SCell
· Proposals: 
· Option 1: RAN4 defines two test cases for link recovery in SCell (Samsung, Ericsson, MediaTek)
· Scenario 1: Network does not configure PUCCH for SR for BFR MAC CE
· Scenario 2: Network configures PUCCH for SR for BFR MAC CE
· Option 1a: RAN4 defines two test cases for link recovery in SCell with revised scenarios/configurations (Huawei, Qualcomm, Samsung, Ericsson)
· Option 2: Scenario 1 is not needed (Apple)

Tentative agreements: Agree on Option 1a 
Moderator’s opinion: The test case can be revised according to companies’ comments.
Recommendations for 2nd round: Ericsson proposed a table for defining BFR on SCell Test cases as follows. Moderator suggests to revise the test cases dCRs as the table shown in the 2nd round.
	 Section in TS38.133
	 
	FR1/FR2
	BFD-RS
	CBD-RS
	DRX
	Scenario 
	Company

	A.4.5.5.5
	EN-DC
	FR1
	CSI-RS
	SSB
	DRX
	1
	Ericsson

	A.4.5.5.6
	 
	 
	 
	 
	non-DRX
	1
	Ericsson

	A.5.5.5.6
	EN-DC
	FR2
	CSI-RS
	CSI-RS
	DRX
	2
	MediaTek

	A.5.5.5.7
	 
	 
	 
	 
	non-DRX
	2
	MediaTek

	A.6.5.5.5
	SA
	FR1
	CSI-RS
	SSB
	DRX
	1
	Ericsson

	A.6.5.5.6
	 
	 
	 
	 
	non-DRX
	1
	Ericsson

	A.7.5.5.6
	SA
	FR2
	CSI-RS
	CSI-RS
	DRX
	2
	MediaTek

	A.7.6.6.7
	 
	 
	 
	 
	non-DRX
	2
	MediaTek



Issue 4-1-2: Correction on Core requirement for link recovery in SCell
· Proposal: Revise TS38.133 8.5.9 to capture the case the gNB does not configure the dedicated PUCCH for SCell BFR MAC CE
· Option 1: Support (Qualcomm, MediaTek, Ericsson)
· Option 2: Do not support (Apple)

Tentative agreements: N/A 
Moderator’s opinion: If option 1a of Issue 4-1-2 can be agreed, no need to update the section.
Recommendations for 2nd round: N/A


	Sub-topic#4-2
	Issue 4-2-1: The setting of cases to be defined for each scenario
· Proposal: Test setup of two scenarios, e.g., time duration, q0/q1 configuration, are common for both Scenario 1 and Scenario 2.
· Option 1: Support (Qualcomm, Samsung, Ericsson, MediaTek)
· Option 2: Do not support (Apple)

Tentative agreements: Agree on Option 1. 
Moderator’s opinion: N/A
Recommendations for 2nd round: N/A

Issue 4-2-2: The methodology of Scell Beam Failure Recovery test cases
· Proposal: 
· Option 1: (Qualcomm, Ericsson, MediaTek)
· For Scenario 1 it verifies UE transmits SR with random access procedure. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1.
· For Scenario 2 it verifies UE transmits PUCCH with an LRR. The test also verifies the reported BFR MAC CE contains a beam associated with the candidate beam set q1. 
· Option 1a: (Samsung)
· For Scenario 1 it verifies UE transmits SR with random access procedure. The test procedure also includes the reported BFR MAC CE contains a beam associated with the candidate beam set q1.
· For Scenario 2 it verifies UE transmits PUCCH with an LRR. The test procedure also includes the reported BFR MAC CE contains a beam associated with the candidate beam set q1. 
· Option 2: other methods 
Tentative agreements: N/A. 
Moderator’s opinion: If companies can agree on option 1a.
Recommendations for 2nd round: Continue discussion in 2nd round

Issue 4-2-3: Cases defined for Scell Beam Failure Recovery tests
· Proposal: 
· Option 1: Define setting combination for each cases as table below (R4-2101447)
	Mode
	BFD-RSs
	DRX
	FR
	CBD-RSs

	ED-DC / Standalone (SA)
	CSI-RS
	non-DRX
	FR1
	SSB

	
	
	
	FR2
	CSI-RS

	
	
	DRX
(40 ms for FR1 and
640 ms for FR2)
	FR1
	SSB

	
	
	
	FR2
	CSI-RS


· Option1a: define settings with modification
· Option 2: Other combinations

Tentative agreements:N/A 
Moderator’s opinion: revise the dCR according to comments.
Recommendations for 2nd round: Revise the dCR according to Ericsson’s newly proposed Table in 2nd round.
	 Section in TS38.133
	 
	FR1/FR2
	BFD-RS
	CBD-RS
	DRX
	Scenario 
	Company

	A.4.5.5.5
	EN-DC
	FR1
	CSI-RS
	SSB
	DRX
	1
	Ericsson

	A.4.5.5.6
	 
	 
	 
	 
	non-DRX
	1
	Ericsson

	A.5.5.5.6
	EN-DC
	FR2
	CSI-RS
	CSI-RS
	DRX
	2
	MediaTek

	A.5.5.5.7
	 
	 
	 
	 
	non-DRX
	2
	MediaTek

	A.6.5.5.5
	SA
	FR1
	CSI-RS
	SSB
	DRX
	1
	Ericsson

	A.6.5.5.6
	 
	 
	 
	 
	non-DRX
	1
	Ericsson

	A.7.5.5.6
	SA
	FR2
	CSI-RS
	CSI-RS
	DRX
	2
	MediaTek

	A.7.6.6.7
	 
	 
	 
	 
	non-DRX
	2
	MediaTek







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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2100754
MediaTek
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
To be revised according to the comments.

	R4-2101447
Ericsson
	To be revised according to the comments.



Discussion on 2nd round (if applicable)
Sub-topic 4-1
Open issues and candidate options before 2nd round:

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


 
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	
	

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
[Moderator]: 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	

	
	



Topic #5: Test Case for Pathloss RS Activation Delay
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100044
Test cases for applicable timing for PL RS activated by MAC-CE
	ZTE 
	Proposal 1: Test cases for MAC-CE based pathloss RS activation delay shall be defined in TS 38.133.
Proposal 2: Agree CR [4].
Proposal 3: Define test cases for both FR1 and FR2.

	R4-2101678
Discussion on testability of pathloss-RS activation delay
	Huawei, HiSilicon
	Observation 1: The value of power headroom report is determined by plenty of parameters, and the calculation on values of all the power control parameters will be very complicated in order to setting a certain power headroom report value.
Observation 2: Only when all the power control parameters except pathloss-RS RSRP are not changed during the whole test, the pathloss-RS switching could be directly reflected by the power headroom report change.
Observation 3: The power control parameters included in DCI format are dynamic indicated and would be difficult to be set as fixed values during the whole test.
Proposal: In considering of the complexity and feasibility, it is suggested not to introduce the pathloss-RS activation test.



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 5-1
Defining Pathloss RS Activation Delay Test Case
Open issues and candidate options before e-meeting:
Issue 5-1-1: Whether to define the test case for MAC-CE based pathloss RS activation delay  
· Proposals
· Option 1: Define the test case
· Option1a: Reflect the RS change by the power headroom report (PHR) from the UE (R4-2100054)
· Option 2: Do not introduce the test case in light of the complexity and feasibility of PHR test 
· Recommended WF
· Companies’ views are collected in 1st round discussion. RAN4 could study on the PHR-based methodology first.

Companies views’ collection for 1st round 
Open issues 
Issue 5-1-1: Whether to define the test case for MAC-CE based pathloss RS activation delay  
	Company
	Comments

	ZTE
	Support Option 1 and the WF. Can companies clarify how complexity is an issue here? We have already provided a draft CR to introduce PHR-based test methods during the last meeting so we’re not starting any work from scratch. If the testability is considered to be an issue then which step in the test procedure given in the draft CR causes the issue? We’re willing to discuss the technical problems with companies and improve the test methods.

	Huawei
	As we pointed out in our paper, the value of PHR is determined by plenty of parameters. Except the RSRP change of PL-RS, the value of PHR could also be changed due to other parameter change, such as new TPC command indicated in DCI format. However, the test setup provided in R4-2100054 does not mention the test method on how to exclude the other parameters’ influence on PHR change.

	Qualcomm
	For option1, further issues need to be discussed.
1. From UE POV, the expectation is the MAC-CE of PL RS change shall be accompanied with spatial relation change, e.g. via another MAC-CE of spatialRelationInfo change and we want to check if this request can be agreed.
2. Since the test requirements is based on sending PHR change, RAN4 can discuss if a PHR test can be introduced properly to enable the tool for testing the PL RS activation.

	Samsung
	Let me clarify the situation. Please correct me if anything wrong.
ZTE proposed to validate the PL RS switching by detecting PHR, since the changing of measured PL will trigger a PHR.
After I checked ZTE’s paper, I think some questions need to be clarify:
1. How could the test guarantee the measured PL will change before and after switching?
2. How could the test guarantee the PHR will not be triggered due to reasons other than PL changing?
For Q1, I think in the test case dCR ZTE submitted, the transmit power of SSB#0 and SSB#1 are set to be different to realize different PLs before and after switching. However, in my understanding, as long as the two SSBs comes from the same (serving) cell, the transmit power cannot be set to be different. Currently the IE configured is cell specific, not SSB specific. 
“The IE ServingCellConfigCommonSIB is used to configure cell specific parameters of a UE's serving cell in SIB1.”
Therefore, I am not sure the current dCR is feasible for testing, or we need to figure out some new method to make measured PL changing after RS switching.
For Q2, as HW identified in their paper R4-2101678, we need to further check if the parameters will change during the test and if the changing will trigger a PHR. 
Looking forward to more companies’ view on this issues.
[Update]
To ZTE: Two cells configuration makes it possible for different SSB Tx power, but we are not sure UE would calculate the pathloss of non-serving cell. So we need further consider if it is a feasible way.

	Nokia, Nokia Shanghai Bell
	One concern is the practicality of such a test case. From the CR, the path loss is emulated as the change in SSB transmit power, which is set as follows:
SSB with index 0 = 3 dB
SSB with index 1 = -2 dB
The difference is 5 dB. This means, there is a need to reduce power abruptly (without delay) from one SSB to the next by 5 dB. This could be a challenge/problem?  


	Apple
	In our opinion it is not feasible to verify the PL-RS activation/switching delay. The PL-RS is one of the many parameters in the UL Power control/ TX power equation. It cannot be guaranteed that UL power is calculated based on the newly activated PL-RS. The test would be introduced for the sake of introducing the test, but correct UE behaviour cannot be verified in our view.

	MediaTek
	We slightly prefer to option 2. Option 1 will have more issues to discuss regarding the beam setting (SR information) and PHR, which is not only impacted by RSRP change. 

	ZTE
	To Huawei and companies sharing similar concerns on how PHR won’t be triggered by other factors: in the test configurations we can set other parameters to remain the same throughout the test and keep PL RS switching the only changing factor to trigger PHR. If we miss some relevant parameters we can add them to the test configurations, this is not a problem. With this clarification the testability shall not be an issue I think.
To Samsung, thanks for checking the dCR and bringing in feedback. If that’s the case we can have two cells configured for the test with two SSBs with different power levels. This shouldn’t be a problem. This would also address to Nokia’s question on the abrupt change of power on SSBs, then we simply have two cells with two SSBs, the power of the two SSBs are different and the UE will switch its PL RS from one SSb to another.
As per guidance from the moderator, at this stage, the issue being studied is the testability of PL RS activation delay. If we all agree that such a requirement is testable, we can then proceed to figure out the details in test configurations.

	
	


 
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.
	CR/TP number
	Comments collection

	R4-2100054
ZTE
	

	
	

	
	

	
	

	
	

	
	



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.
	
	Status summary 

	Sub-topic#5-1
	Issue 5-1-1: Whether to define the test case for MAC-CE based pathloss RS activation delay  
· Proposals
· Option 1: Define the test case 
· Option1a: Reflect the RS change by the power headroom report (PHR) from the UE (R4-2100054) (ZTE)
· Option 2: Do not introduce the test case in light of the complexity and feasibility of PHR test (Huawei, MediaTek) 

Tentative agreements: N/A 
Moderator’s opinion: More technical discussion is needed for addressing the issues in the proposed test case. If all technical concerns can be resolved, then we can decide to define the test case. Proponent please discuss on these two issues and give convincing solution:
1. How could the test guarantee the measured PL will change before and after switching?
2. How could the test guarantee the PHR will not be triggered due to reasons other than PL changing?

Recommendations for 2nd round: Continue discussing in 2nd round. Companies are encouraged to study on and propose the solution to the test case. If still no consensus in 2nd round, then discuss on the 2nd round GTW session.
Also discuss on whether introduce test case for FR2.




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

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2100054
ZTE
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
To be revised according to the comments.



Discussion on 2nd round (if applicable)
Sub-topic 5-1
Open issues and candidate options before 2nd round:

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	


 
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.
	CR/TP number
	Comments collection

	
	

	
	

	
	



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
[Moderator]: 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  
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A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all
PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions
configured by SRS-PosResourceSet as described in Clause 7.3.1. If the UE is provided a number of RS resources for
pathloss estimation for PUSCH/PUCCH/SRS transmissions that is larger than 4, the UE maintains for pathloss
estimation RS resources corresponding to RS resource indexes q, as described in Clauses 7.1.1, 7.2.1, and 7.3.1. If an
RS resource updated by MAC CE, as described in Clauses 7.1.1, 7.2.1 and 7.3.1, is one from the RS resources the UE

maintains for pathloss estimation for PUSCH/PUCCH/SRS transmissians, the UE applies the pathloss estimation based
on the RS resources starting from the first slot that is after slot_k + 3 - Npbframes where k is the slot where the UE
would transmit a PUCCH or PUSCH with HARQ-ACK information for the PDSCH providing the MAC CE and u is

the SCS configuration for the PUCCH or PUSCH, respectively.




