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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 the last meeting (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 this meeting (RAN4#100e), two remaining issues in WF R4-2108225 as well as some spec corrections 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; 
· [bookmark: _GoBack]1st round summary hyperlink https://nwm-trial.etsi.org/#/documents/6400
· 2nd round: Based on results from 1st round, complete outstanding issues and reach the consensus.
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

	R4-2112687
	Apple
	Observation #1: The MRTD and MTTD requirements for intra-band EN-DC and CA are specified for co-located deployment assumption. But in multi-TRxP transmission the TRxPs may not be co-located.
Observation #2: The applicability of MTTD/MRTD requirements that assume co-located deployment to multi-TRxP deployment is not captured in RAN4 specification.
Proposal #1: Introduce applicability of MTTD/MRTD requirements to multi-TRxP.

	R4-2112837
	Samsung
	Observation 1: MRTD requirement is the timing differences between two different cells in CA or DC case.
Proposal 1: “The signals from different TRPs are received within CP” shall not be accepted to add to R16 spec since it is a new independent core requirement proposed after R16 eMIMO finished.
Observation 2: Current MRTD requirement works for either cells in multi-TRxP case or single-TRxP case.
Proposal 2: For safety current spec of MRTD requirement should not be changed, keeping from ambiguity and confusion.
Observation 3: RAN4 has experienced intensive discussions on MRTD requirement in multi-TRxP case during the core requirement meetings and drawn conclusions already.
Proposal 3: By means of implying previous meeting agreement update the current spec for indicating multi-TRxP case, to avoid ambiguities and minimize the impact on spec.

	R4-2113473
	Ericsson
	Observation 1: MRTD/MTTD requirements specified in TS36.133/TS38.133 are the reception/transmission timing difference requirements between two carriers. This is applicable to any transmission schemes with or without MIMO. 
Observation 2: The existing eNB/gNB transmission timing error (TAE) requirements are applicable for multi-TRxP transmission schemes.
Observation 3: Although 3GPP has already introduced the multi-TRxP transmission schemes such as dynamic point selection and non-coherent joint transmission in Rel-15 LTE, RAN4 did not specify any clarification for LTE MRTD/MTTD requirements due to the LTE (Fe)CoMP features.
Proposal: No need to add the applicability of MRTD/MTTD requirements for multi-TRxP transmission.

	R4-2113811
	Huawei
	Observation 1: The existing MRTD/MTTD requirements are applied to both single-TRxP transmission and multi-TRxP transmission.
Observation 2: Whether single-TRxP and multi-TRxP is assumed for the PDSCH transmission of a serving cell is derived based on the configuration of multiple higher layer parameters and/or the indication of TCI state(s) in a DCI.
Observation 3: When UE is configured by the higher layer parameter repetitionScheme set to 'tdmSchemeA', based on the number of TCI state(s) indicated in the DCI, the PDSCH transmissions of the serving cell can dynamically switching between single-TRxP mode and multi-TRxP mode.
Observation 4: The principles of assuming PDSCH transmission as single-TRxP transmission or multi-TRxP transmission depend upon the scheme of PDSCH transmission defined in RAN1’s specification.
Proposal 1: Since the MRTD/MTTD requirements are defined as common requirements and applicable for all the PDSCH transmission schemes defined in RAN1’s specification, there is no need to introduce the application rules of MRTD/MTTD requirements for a certain type of PDSCH transmission scheme in RAN4.

	R4-2114418
	Nokia
	1. There is no RRM requirement impact identified regarding the existing MRTD/MTTD values as specified in Rel-15 for multi-TRxP transmission.
MRTD requirements in clauses 7.6.3 and 7.6.4, TS 38.133 also apply to deployment scenarios without multi-TRxP as well as with multi-TRxP transmission.
Adding applicability would have the opposite effect, that is, unclarified whether the requirements apply in general. 
and
1. Option 3: No need to add the applicability of MRTD requirements for multi-TRP transmission
· The existing MRTD already applies generally and between any two serving cells regardless what is configured to transmit. 
· Adding applicability rule for multi-TRP transmission causes misunderstanding whether the MRTD requirements applies generally or only applies to the specific configuration.



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 to Multi-TRxP
Open issues and candidate options before e-meeting:
Issue 1-1: Applicability of MRTD/MTTD requirements 
· Proposal: 
· Option 1: Explicitly introduce an explanation for applicability of the requirements to Multi-TRxP (dCR R4-2112098)
· Option 2: To modify the general section of MRTD requirement to clarify the multi-TRxP scenario (dCR R4-2112838)
· Option 3: No need to specify the applicability in RAN4
· Recommended WF
· Based on companies’ views in 1st round discussion. 
	Company
	Comments

	Nokia
	Further to our observations and conclusions in R4-2114418, it is important to mention that there is no formal definition of multi-TRxP transmission in either RAN1 or RAN4’s specifications. The agreement in the WF is meant to reach a common understanding in RAN4 discussions about MRTD/MTTD requirements in clauses 7.5.3, 7.6.3 and 7.6.4. Consequently, capturing such an agreement in the specification would raise questions and make the specification obscure. Considering the existing RRM requirement is specified based upon RAN1’s specification, we are concerned with the implication of adding the applicability on RAN1’s specification. We believe this is an issue that goes beyond RAN4 in which RAN4 cannot address the issue alone.


	Ericsson
	Option 3. 
Our contribution (R4-2113473) explains our position why RAN4 does not need to add any applicability rule of MRTD/MTTD requirements due to single-DCI and multi-DCI based transmission schemes introduced by RAN1. 
MRTD requirements include gNB time alignment error (TAE), and gNB TAE requirements in TS38.104 are applicable for the MIMO including single/multi-DCI based transmission schemes. It is clear the existing MRTD requirements are applicable for the multi-TRP transmission schemes also.

	Apple
	Option 1 or Option 2.
In case option 2 if more acceptable to capture the agreements, we propose some revised wording to Samsung's proposed change:
 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.

	Qualcomm
	In R4-2113473 citing 38.101-4, TAE for non-contiguous CA can be as large as 3us. Per 38.133, the MRTD for intra-band non-contiguous NR carrier aggregation is 3us. This leaves no room for Delta_propagation, which cannot be 0 for mTRP use case due to non-colocation within a cell. 
On the other hand, we would like to check with infra vendors, if we should actually assume TAE of 65ns for MIMO transmission which applies to mTRP. If yes, this means the applicability of the requirement aims at a small FR1 cell <= ~440meter in radius essentially. If this is the agreed implication, we can discuss whether to make it clear/precise in RAN4 spec.

	Huawei
	Support option 3.
The MRTD/MTTD requirements define receive/transmit timing difference between different aggregated serving cells from inter-cell perspective. The feature of multi-TRxP transmission is introduced for eMIMO from intra-cell perspective. The co-located deployment in MRTD/MTTD requirements requires that the aggregated serving cells are co-located, which does not limit the deployment of the TRPs from the same serving cell. No matter whether multi-TRxP transmission is applied to an aggregated serving cell, the same MRTD/MTTD requirements are applied, which has been agreed to be common understanding in RAN4. To introduce the clarification of MRTD/MTTD requirements being applicable for multi-TRxP transmission might cause misunderstanding that the MRTD/MTTD requirements are not applicable for single-TRxP transmission.
The terminology of multi-TRxP transmission used for RAN4 discussion is not directly defined in RAN1 specification. The definition of multi-TRxP transmission in RAN4 need to be derived according to the scheme of PDSCH transmission in RAN1’s specification. If there is any change on the scheme of PDSCH transmission in RAN1’s specification, the definition of multi-TRxP transmission in RAN4 need to be revised accordingly.

	MTK
	Support Option 1

	Samsung
	We prefer option 3 but we also provide a compromise solution (R4-2112838) for clarify the mTRP case. The dCR is an example to capture the clarification and the wording can be further discussed.



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
	R4-2112098
	Apple
	Add a applicability section for multi-TRxP scenario

	#2
	R4-2112838
	Samsung
	Add a clarification to MRTD intro for clarifying multi-TRxP scenario



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: Applicability of MRTD/MTTD requirements 
Tentative agreements: No tentative agreements since no consensus reached in 1st round.
Moderator’s opinion: Many companies think there is no need to revise the spec. Moderator suggest companies could consider Qualcomm’s or Samsung’s comments to find a compromise solution. Depending on the 2nd round situation, it might be discussed in GTW.
Recommendations for 2nd round: Continue discussion in 2nd round. May be discussed in GTW if necessary.

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
	R4-2112098
	Apple
	Return to

	#2
	R4-2112838
	Samsung
	Return to



Discussion on 2nd round (if applicable)

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

	R4-2112100
	Apple
	Observation #1: Pathloss is L3 filtered RSRP of the pathloss reference RS.
Observation #2: For completeness, both accuracy and delay requirement should be verified in a test case where applicable.
Observation #3: We don’t have test case to verify PHR accuracy requirements.
Observation #4: We don’t have accuracy requirement for L3-RSRP.
Observation #5: Test case definition for PL-RS activation is not sound and complete since PHR accuracy is not verified. 
Proposal #1: Do not introduce test case for PL-RS activation. 

	R4-2113530
	Samsung
	Observation 1: At least two PHR reporting is needed during the test procedure: the first one is reference and the second one is to test RS switching.
Observation 2: An uplink grant is needed right after the RS switching signaling for the PHR reporting without extra waiting delay.
Observation 3: RSRP measurement accuracy should be taken into account for the setting the value of threshold and the transmitting power of the two PL RSs.
Observation 4: If L3-RSRP is used for calculating the PL of PHR reporting, the additional filtering time for L3-measurement may be counted in the switching time.
Proposal 1: For defining a PL RS switching delay test through PHR-based test method, more issues are to be considered or resolved at least including:
· Two PHR reporting design;
· Uplink grant right after switching;
· Influence of RSRP measurement accuracy on threshold and RSs’ power difference;
· Additional filtering latency for L3-measurement.

	R4-2113812
	Huawei, HiSilicon
	Observation 1: For PHR-based pathloss-RS activation test, how to set the connection between a pathloss and a PHR value need to be clarified in the test setup.
Observation 2: For PHR-based pathloss-RS activation test, the expected PHR value which is calculated based on the target pathloss-RS needs to be clarified in the test setup; otherwise, it could not be confirmed that the triggered PHR value is based the target pathloss-RS.
Observation 3: For PHR-based pathloss-RS activation test, the measurement accuracy of pathloss-RS RSRP need to be considered for setting PHR related configuration.
Proposal: It is suggested not to introduce the pathloss-RS activation test in considering of the complexity and workload for setting the PHR related configurations.

	R4-2113862
	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.



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 method for PL RS activation test case
· Proposals: 
· Option 1: Introduce the test case after the test case is well designed
· Option 2: Do not introduce the test case considering the workload
· Option 3: Other proposals
· Recommended WF
· Based on the 1st round discussion. Quite a controversial issue. For test method, companies could check the CR if it is feasible and make comments to the CR. 
Moderator listed a checklist below and companies could check each problem/issue if it is valid and if it is solved in test case. Please share your view on the following issues. If all valid issues are solved in the test case, the test case can be introduced.
Table. Test method Checklist for R4-2113863
	No.
	Problems/Issues Identified by companies
	Valid?
	Solved?

	#1
	Pathloss is based on L3 filtered RSRP, it may have impact on test. (R4-2112100)
	
	

	#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. (R4-2112100, R4-2113812)
	
	

	#3
	At least two PHR reporting is needed in the test, for RSRP comparison. (R4-2113530)
	
	

	#4
	Uplink grant is needed right after the RS switching signaling for the PHR reporting. (R4-2113530)
	
	

	#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. (R4-2113530, R4-2113812)
	
	

	#6
	How to set the connection between a pathloss and a PHR value need to be clarified in the test setup. (R4-2113812)
	
	

	#7
	The expected PHR value which is calculated based on the target pathloss-RS needs to be clarified in the test setup. (R4-2113812)
	
	

	#8
	Parameters for PUSCH transmission power control need to be configured or clarified in the test setup. (R4-2113812)
	
	

	#9
	More to be identified…
	
	



	Company
	Comments

	Xxx
	

	
	

	
	

	
	



Issue 2-2: Define the test case for which cases
· Proposals: 
· Option 1: Define test cases for both FR1 and FR2.
· Option 2: Others
· Recommended WF
· Based on the 1st round discussion.
	Company
	Comments

	Xxx
	

	
	

	
	

	
	



Issue 2-1-3: On L3 filtering of RSRP for triggering PHR in the test case
· Proposals: 
· Option 1: Disable L3 filtering in the test by configuring the Filter coefficient to 0
· Option 2: Others
· Recommended WF
· Based on the 1st round discussion. Companies could make their comments on the method for dealing with L3 filtering in the test case if it is a feasible way, and/or on other test methods in the test.
	Company
	Comments

	Xxx
	

	
	

	
	

	
	



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
	R4-2113863
	ZTE Corporation
	CR for Pathloss RS activation Test case. According to RAN4 leadership, CR can be only endorsed for maintenance WI. 

	#2
	R4-2112534
	MediaTek inc.
	Corrections to performance requirement in 38.133.



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: No tentative agreements since no consensus reached in 1st round.
Moderator’s opinion: Moderator listed several issues to be resolved in the test, companies could share their view towards these issues whether they are solved in the proposed CR, or identify other issues if any.
Recommendations for 2nd round: Continue discussion in 2nd round. May be discussed in GTW if necessary.
Issue 2-2: Define the test case for which cases
Tentative agreements: Deprioritize this issue in 2nd round until the test method is acceptable by most companies.
Moderator’s opinion: Since we are still figuring out the feasible test method, this issue may need to be discussed later, depending on specific test method.
Recommendations for 2nd round: Discuss the Issue 2-1 first in 2nd round.
Issue 2-1-3: On L3 filtering of RSRP for triggering PHR in the test case
Tentative agreements: Option 1 is agreeable.
Moderator’s opinion: It seems option 1 is agreeable but may need more comments.
Recommendations for 2nd round:  Continue collecting comments in 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
	R4-2113863
	ZTE Corporation
	Return to

	#2
	R4-2112534
	MediaTek inc.
	Return to
Since no enough comments collected in 1st round, continue collecting comments in 2nd round.



Discussion on 2nd round (if applicable)


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

	R4-2112098
	Draft CR to 38.133 on applicability of requirements to multi-TRxP - R16
	Apple
	Return to
	Continue discussion in 2nd round

	R4-2112838
	draft CR Revision on R16 MRTD Requirement for Multi-TRxP Scenario
	Samsung
	Return to
	Continue discussion in 2nd round. The wording can be revised for a compromise solution.

	R4-2113863
	[CR] Test cases for applicable timing for PL RS activated by MAC-CE
	ZTE Corporation
	Return to
	More time is needed to check the test method

	R4-2112534
	Correction on the typo in the L1-SINR test case in R16
	MediaTek inc.
	Return to
	Since no enough comments collected in 1st round, continue collecting comments in 2nd round.



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

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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

