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Introduction
This contribution provides the summary of Rel-15 NR RRM core maintenance in Agenda 4.7. It will be used to capture the comments in the 1st round and 2nd round. The tentative agreements will be provided based on the proposals and comments.
The topics include:
· UE measurement capability (4.7.1)
· Scell activation/de-activation (4.7.3)
· BWP switching (4.7.3)
· TCI switching (4.7.3)
· Others (4.7.4)
Topic #1: UE measurement capability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011092
	Huawei, HiSilicon
	Discussion on reporting criteria in 38.133
Observation 1: The definition of NR reporting criteria and E-URA reporting criteria are not clear. 
Observation 2: Observed from the lasted agreed CR [1]:
 is the reporting criteria on NR frequency configured by PSCell only.
 is the reporting criteria configured by PCell on E-UTRA frequency and on NR-frequency except NR PSCell and NR SCell.
Observation 3: Based on observation 2, for EN-DC, the current definition for NR/E-UTRA reporting criteria means reporting criteria configured by NR PSCell/E-UTRA PSCell.
Observation 4: In NE-DC, E-UTRA reporting criteria is the reporting criteria measured on E-UTRA frequency.
Observation 5:  is only the reporting criteria configured by NR PSCell not the total number of reporting criteria configured by PSCell and E-UTRA PCell. 
Proposal 1: 
-	For UE configured with EN-DC: , where
	 is the total number of NR reporting criteria configured by PSCell and E-UTRA PCell applicable for UE configured with EN-DC according to Table 9.1.4.2-1, and n is the number of configured NR serving frequencies, including PSCell and SCells carrier frequencies,
	 is the total number of reporting criteria configured by E-UTRA PCell except PSCell and SCells carrier frequencies, as specified in TS 36.133 [15] for UE configured with EN-DC.
The inter-RAT NR reporting criteria configured by E-UTRA PCell is not included in .

	R4-2011093
	Huawei, HiSilicon
	CR on reporting criteria for EN-DC in 38.133 R15
Summary of change:
Clarify that The inter-RAT NR reporting criteria configured by E-UTRA PCell is not included in 
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	R4-2011094
	Huawei, HiSilicon
	CR on reporting criteria for EN-DC in 38.133 R16 (Cat-A)

	R4-2009904
	Apple
	CR on FR2 measurement capability for R15
Summary of change:
Add NR-DC mode into current UE FR2 measurement capabilty
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	R4-2009905
	Apple
	Cat A CR to R4-2009904

	R4-2010030
	Mediatek, Apple, Huawei
	CR on Inter-RAT RSTD measurements (section 9.4.4)
Summary of change:
Add the additional condition for MIB decoding.

	R4-2010031
	Mediatek, Apple, Huawei
	Cat A CR to R4-2010030

	R4-2011130
	Huawei, HiSilicon
	Correction on UE measurement capability in NR idle mode R15
Summary of change:
In LTE before NR is introduced, the 8 frequency layers includes the serving layer. 
After NR carriers is introduced, whether the 10 effective carrier frequency layers supported by UE includes serving carrier is not clear.
-	10 effective carrier frequency layers supported by UE shall include serving carrier in idle mode.
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	R4-2011131
	Huawei, HiSilicon
	Cat A CR to R4-2011130

	R4-2011134
	Huawei, HiSilicon
	CR to measurement capability for NE-DC in 36133 R15
Summary of change:
For NE-DC, the inter-RAT E-UTRA measurement are configured by NR PCell instead of LTE PSCell, and inter-frequency E-UTRA measurement are configured by LTE PSCell instead of NR PCell. 
Also, E-UTRA RSTD measurement can only be configured via NR PCell via LPP which is inter-RAT measurement.
Update the requirements for NE-DC measurement capability for above issues. Also add the missing Reference [57] for 37.355.
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	R4-2011135
	Huawei, HiSilicon
	Cat A CR to R4-2011134



Open issues summary
Sub-topic 1-1
It is thought that the definition of NR reporting criteria and E-UTRA reporting criteria are unclear. Based on the analysis, the ambiguity of  in EN-DC is addressed.
Issue 1-1: Can we agree the proposed modification for 38.133 that E-UTRA inter-RAT reporting criteria is not included in ?
· Proposal: (Huawei, HiSilicon, R4-2011092, R4-2011093/4)
· For UE configured with EN-DC: , where
·  is the total number of NR reporting criteria configured by PSCell and E-UTRA PCell applicable for UE configured with EN-DC according to Table 9.1.4.2-1, and n is the number of configured NR serving frequencies, including PSCell and SCells carrier frequencies,
·  is the total number of reporting criteria configured by E-UTRA PCell except PSCell and SCells carrier frequencies, as specified in TS 36.133 [15] for UE configured with EN-DC.
· The inter-RAT NR reporting criteria configured by E-UTRA PCell is not included in .
· The proposed change in the CR:
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· Recommended WF
· TBA
Sub-topic 1-2
Please provide the comments on CRs directly in Section 1.3.2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issue 1-1 : No, we disagree with the approach of defining what is not included. Instead, we should say where it is included (in E_(cat,EN-DC,E-UTRA), except for serving NR carriers)

	Nokia
	Our understanding is a bit different based on the earlier discussions. E-UTRAN inter-RAT measurements configured on serving NR carriers are not counted in E_(cat,EN-DC,E-UTRA). But measurements on non-serving NR carriers will be according to Note 5

	ZTE
	The NR inter-RAT measurements configured by E-UTRA PCell is included in E_(cat,EN-DC,E-UTRA), so there is no need to say it is not included in NR.

	Huawei
	Issue 1-1: We are fine to revise the wording as following if it is acceptable to all.
 “The inter-RAT NR reporting criteria configured by E-UTRA PCell is included in E_(cat,EN-DC,E-UTRA), except for serving NR carriers.” 


 
CRs/TPs comments collection
Please provide comments in the table below.
	CR/TP number
	Comments collection

	R4-2011093
R4-2011094
	Ericsson : Disagree with the change: "Inter-RAT reporting criteria" can be confusing (some may think it's any NR  carrier configured by E-UTRA Pcell, while the reporting criteria for serving NR carriers configured by PCell are still counted in E_(cat,EN-DC,NR) according to 38.133. Also, rather than saying where it is not included, one should say where it is included (in E_(cat,EN-DC,E-UTRA), except for serving NR carriers)

	
	Nokia: This is CR for discussion paper 1092. Based on our comment we have a different view on this and more discussion would be needed.

	
	ZTE: The NR inter-RAT measurements configured by E-UTRA PCell is included in E_(cat,EN-DC,E-UTRA), so there is no need to say it is not included in NR.

	
	Huawei: We are fine to revise the wording as following if it is acceptable to all.
 “The inter-RAT NR reporting criteria configured by E-UTRA PCell is included in , except for serving NR carriers.”

	R4-2009904
R4-2009905
	Ericsson : Ok, if such band combinations were agreed

	
	MTK: It’s fine.

	
	Nokia: Looks ok. Suggest to remove the additional space now when changing this section anyway.

	
	Apple: 
To Ericsson, I think we have FR1+FR2 NR-DC where UE has FR2 PSCC. 
To Nokia, I think we may need a dedicated editorial CR for cleaning up all editorial things in spec. But if Nokia strongly prefer to revise this CR, we can also do that. 

	
	NEC: OK with the change

	
	ZTE: Rel-15 CR is fine. But for Rel-16, the frequency layer should include PCC either for FR2+FR2 NR DC. Not sure how to handle this.

	R4-2010030
R4-2010031
	Ericsson : OK

	
	

	
	

	R4-2011130
R4-2011131
	Ericsson : OK

	
	MTK: It’s fine.

	
	Nokia: ok

	
	Apple: fine

	
	ZTE: OK

	R4-2011134
R4-2011135
	Ericsson : OK

	
	MTK: It’s fine.

	
	Nokia: ok

	
	Apple: fine

	
	ZTE: OK



Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic#1-1
	Four companies provided the comments. Based on Ericsson comment, Huawei proposed to change as follows:
“The inter-RAT NR reporting criteria configured by E-UTRA PCell is included in E_(cat,EN-DC,E-UTRA), except for serving NR carriers.”
Tentative agreements:

Candidate options:

Recommendations for 2nd round:
Check if the new proposed revision from Huawei is acceptable.



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

	#1
	
	





CRs/TPs
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2011093
	Return to. Need to check if companies are OK with revision suggested by Huawei.

	R4-2011094
	Return to

	R4-2009904
	Revised. Need check if Ericsson is OK. Need capture Nokia comment.

	R4-2009905
	Return to. Need address ZTE comment.

	R4-2010030
	Agreed.

	R4-2010031
	Agreed.

	R4-2011130
	Agreed.

	R4-2011131
	Agreed.

	R4-2011134
	Agreed.

	R4-2011135
	Agreed.



Discussion on 2nd round (if applicable)

In the second round the CRs R4-2011093/R4-2011094, and CRs R4-2009904/ R4-2009905 need further discussion. 
· Please Huawei trigger the email discussion for R4-2011093/R4-2011094
· Please Apple trigger the email discussion for R4-2009904/ R4-2009905.
[Comments and responses will be captured by moderator here]
	Email
	T-doc status summary

	R4-2011093 R4-2011094
	

	R4-2009904 R4-2009905
	



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 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2011093
	

	R4-2011094
	

	R4-2009904
	

	R4-2009905
	



Topic #2: Signaling characteristics: Scell activation/de-activation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011136
	Huawei, Hisilicon
	Discussion on remaining issues in SCell activation and BWP switching
Observation 1: It is technically reasonable to include the TCI indication (and L1-RSRP reporting if needed) in FR1 SCell activation process, when multiple Tx beams are used by the network. 
Observation 2: The specification efforts to include TCI indication in FR1 SCell activation process may be heavy, especially the impact on the existing products needs to be checked.
Observation 3: Although not in optimal way, the current FR1 SCell activation requirements can still work.
Proposal 1: RAN4 to not update FR1 SCell activation requirements for inclusion of TCI indication.
Proposal 2: Update SCell deactivation requirements as in Table 1.
Table 1: Suggested SCell deactivation requirements
	
	Delay
	Start of interruption window

	MAC CE based
	n+THARQ+3ms
	Between (n+1+ THARQ) and (n+1+ THARQ+3ms)

	Timer based
	n+3ms
	Between (n+1) and (n+1+3ms)


Proposal 3: Clarify that Rel-15 DCI based BWP switching requirements are only applicable for self-scheduling scenario.

	R4-2011137
	Huawei, Hisilicon
	CR on SCell activation requirements R15
Summary of changes:
Current SCell deactivation requirements have some issues
· The delay and interruption is defined same for MAC CE based and timer based, but for timer based there is no HARQ-ACK feedback.
· The way how interruption window is defined is not aligned with latest requirement for activation. 
· The interruption due to SCell deactivation cannot be X+SMTC duration for intra-band case, as AGC is not involved in deactivation.
Update the SCell deactivation delay and interruption requirmenets for above issues.

	R4-2011138
	Huawei, Hisilicon
	Cat A CR to R4-2011137

	R4-2009902
	Apple
	CR on SCell deactivation requirement for R15
Summary of change:
The interruption duration may cause that the ending point of interruption exceed the interruption window range in SCell deactivation requirement, and therefore the interrutption window definition for SCell deactivation shall be revised.
The interrutption window definition for SCell deactivation is revised.
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	R4-2009903
	Apple
	Cat A CR to R4-2009902

	R4-2010116
	Qualcomm Incorporated
	CR to T parameters in 8.3.2 of 38.133 (SCell activation)
Summary of change:
Clarified the definitions of TFirstSSB and TFirstSSB_MAX to explicitly include a specific SSB within an SSB burst duration.
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	R4-2010206
	MediaTek inc.
	CR for SCell activation delay in FR2 in R15
Summary of change:
Regarding the description of  TFineTiming , removing semi-persistent CSI-RS for CQI reporting (when applicable)
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	R4-2010207
	MediaTek inc.
	Cat A CR to R4-2010206

	R4-2009803
	CATT
	CR for TS38.133 Rel-16, Correction for SCell activation delay requirement
Summary of change:
Adding “max” function in SCell Activation Delay Requirement for Deactivated SCell.
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Open issues summary
Sub-topic 2-1
Issue 2-1: TCI indication for FR2 SCell activation requirements
· Proposals (Huawei, HiSilicon, R4-2011136)
· RAN4 to not update FR1 SCell activation requirements for inclusion of TCI indication.
· Proposals (Qualcomm, R4-2010116)
· Clarified the definitions of TFirstSSB and TFirstSSB_MAX to explicitly include a specific SSB within an SSB burst duration.
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· Recommended WF
· TBA
Sub-topic 2-2
Issue 2-2: Whether and how RAN4 would specify the starting point and ending point of interruption range for SCell de-activation
· Proposal (Huawei, HiSilicon, R4-2011136, Apple R4-2009902)
· Update SCell deactivation requirements as in Table 1.
Table 1: Suggested SCell deactivation requirements
	
	Delay
	Start of interruption window

	MAC CE based
	n+THARQ+3ms
	Between (n+1+ THARQ) and (n+1+ THARQ+3ms)

	Timer based
	n+3ms
	Between (n+1) and (n+1+3ms)



· Recommended WF
· TBA
Sub-topic 2-3
Issue 2-3:TCI/resource activation for semi-persistent CSI-RS or TCI/resource configuration for periodic CSI-RS
· Proposal (Mediatek, R4-2010206/7)
· Regarding the description of  TFineTiming , removing semi-persistent CSI-RS for CQI reporting (when applicable)
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· Recommended WF
· TBA
Sub-topic 2-4
Please provide the additional comments on the CRs in Section 2.3.2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Subtopic 2-1 :  We agree with P1 to not update FR1 SCell activation requirements for inclusion of TCI indication.
Subtopic 2-2  We agree that no ACK/NACK is needed for the case of timer-based deactivation, and hence the deactivation timelines can be different for the two cases. 
Subtopic 2-3:  We are OK with the proposal

	MTK
	2-1:
We support HW’s observation in the tdoc that in FR1 if network does not use multiple beam operation, it would be only one SSB transmitted so that TCI indication is not needed.
However, if the network uses multiple beams deployment, it will have the performance issue for SCell activation when network doesn’t know which one is the suitable beam to transmit CSI-RS resources.
Thus, our proposal is:
There is no requirement when ssb-PositionInBurst indicates multiple SSBs for unknown SCell activation in FR1.
Otherwise, we think RAN4 shall consider to add the similar L1-RSRP feedback procedure for FR1 unknown cell similar as FR2. 
2-2:
We’re fine with this proposal.

	Nokia
	Issue 2-1: Related to the FR1 SCell activation requirements, it is our understanding that all requirements for FR1 are based on the assumption that UE is receiving in an omnidirectional manner. Concerning change of TFirstSSB: it is not clear to us what exactly this ‘corresponding to the active TCI state’ refers to. It is not clear that a deactivated SCell has an active TCI state – if that is the intention with the change?
Issue 2-2: We can agree to this change there is no HARQ for timer-based deactivation.
Issue 2-3: OK

	Apple
	Issue 2-1:
Fine with proposal 1. Agree with Huawei that without including TCI indication it might have some issues to both network and UE, but it does not mean R15 cannot work without this TCI in FR1 activation scenario, e.g. network may configure multiple CSI-RS resources for CQI reporting (each CSI-RS is using the same Tx beam as the corresponding SSB), and as long as UE reports one valid CQI to network, network can also know which Tx beam is relatively good to this UE. It might not be a best solution but at least the system would not break.
Issue 2-2:
Fine with the proposal
Issue 2-3:
Fine with MTK proposal.

	ZTE
	

	Huawei
	Issue 2-1:
Currently TCI indication is not part of FR1 SCell activation, and we do see some potential problems, e.g. NW may not know the best Tx beam to use. However, to add TCI indication in FR1 SCell activation may cause big specification efforts and we are a bit concerned to do so at this stage for Rel-15, especially when the FR1 SCell activation can still work with current requirements. 
Regarding the proposal form QC, we understand that the change will make the specification inconsistent as there is currently no TCI indication for FR1 SCell activation, so it would be unclear what the “active TCI state” refers to.
Issue 2-2:
Support the proposal.
Issue 2-3:
We are fine with the change.

	NEC
	Issue 2-1: We support proposal from Huawei that RAN4 to not update FR1 SCell activation requirements for inclusion of TCI indication at this stage as it won’t break the system and major implication may be there may be some performance degradation. 
Regarding the change proposed by Qualcomm, is the intention is to have separate definition for TFirsrSSB and TFirstSSB_Max for known case/unknown case and FR1/FR2. If it is not that intention, then our understanding is existing definition is fine.

Issue 2-2: We are OK with the proposal

	Qualcomm
	Issue 2-1:
In our understanding of Huawei’s contribute R4-2011136, they acknowledge that the current FR1 requirement is developed based on an incorrect assumption which doesn’t comply with RAN1 spec. The reason why they propose to not update FR1 SCell activation requirements for inclusion of TCI indication is mainly because nontrivial specification effort is expected, which we tend to agree to. But we have a very strong concern about that since now we can see that there are already companies that have established non-spec compliant assumptions and incorrect understanding based on the way the current FR1 requirement is defined. If companies do believe TCI state indication is not necessary because of multiple reasons mentioned in companies’ comments, we propose to send an LS to RAN1 to ask to clarify it and consider RAN4 understanding/requirements/deployment assumption when they introduce new features that can be potentially impacted. Otherwise, we should at least leave a note in RRM spec about assumptions in terms of TCI/Beam/etc.


 
CRs/TPs comments collection
Please provide comments in the table below.
	CR/TP number
	Comments collection

	R4-2011137
R4-2011138
	Ericsson:  We are fine with the contents of the CR. This is issue 2-2.

	
	MTK: We’re OK.

	
	Nokia: As commented in the discussion we can agree to updating that the current requirement applies to deactivation command. It is also fine to add the delay requirement for timer-based deactivation. However, as the network will not know when the UE timer expires, we’re wondering if there is a need for the detailed requirement related to when the interruption shall happen?

	
	Apple: fine.

	
	Huawei:
To Nokia, we understand NW actually knows when the timer expires. This is because the timer expiry is based on the number of slots without scheduling, so NW and UE should have common understanding about the status of the timer.

	R4-2009902
R4-2009903
	Ericsson: Would the radio reconfiguration window be longer than can be fit in the gap?

	
	MTK: We’re fine with this CR, but it seems HW’s CR also captures the same things.

	
	Nokia: 9902: ok
9903: This CR seems to change the current understanding of when the interrupt happens. Current understanding is that the interrupt happen within what is stated in the current specification. However, our understanding of the proposed text is, that it states that the start of the interrupt (which may be up 3ms) can happen within the time window and last 3ms. This means that from network point of the possible interruption window effectively increased with 3ms. Hence, this would need more discussion.

	
	Huawei: CR is fine, and we proposed the same change in our CR 1137. Is it OK for Apple to merge?

	
	NEC: 9902 is OK with us

	
	

	R4-2010116
	Ericsson :  We are fine with the CR.

	
	MTK: I don’t think this CR can solve the issue raised from QC. 
Our proposal is capturing the wording like: There is no requirement when ssb-PositionInBurst indicates multiple SSBs for unknown SCell activation in FR1.

	
	Nokia: This would need more discussion. It is not to clear to us what the phrase ‘corresponding to the active TCI state’ refers to. This would need to be clarified.

	
	Apple: up to the conclusion of issue 2-1

	
	Huawei: same comment as for 2-1.

	
	Qualcomm: we can work on the detailed wording if companies agree to a need for the CR in principle.

	R4-2010206
R4-2010207
	Ericsson: we are fine with the CR. This is Issue 2-3.

	
	Nokia: ok

	
	Apple: fine with the CR

	
	Huawei: OK.

	R4-2009803
	Ericsson: we are fine with the CR. Not the only thing that has been incorrectly implemented in the Rel-16 version, though. See for instance R4-2010663. Maybe consider combining all CRs covering 8.3.2 corrections into one to make it easier for MCC?

	
	MTK: We’re fine with this CR, but we think this is an editorial CR.

	
	Nokia: OK with the change in this CR. We share the similar view as Ericsson. Should we treat the changes in one section into one CR?

	
	Apple: fine with CR, as other companies commented it would be better to have a merged CR for editorial change or for one specific section.

	
	Huawei: OK.

	
	NEC: OK.


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
	7 Companies participated in discussion. 3 companies supported Huawei proposal. 1 company provide the alternative solution. 1 company had question to Qualcomm proposal. Qualcomm expressed the concern and proposed to address the issue by sending LS or making the assumption clearer.
Tentative agreements:

Candidate options:
Keep Huawei and Qualcomm proposals as option. In addition, consider Mediatek’s proposal. There are three proposals for 2nd round
· Option 1 (Huawei, Ericsson, Apple, NEC): RAN4 to not update FR1 SCell activation requirements for inclusion of TCI indication. 
· Option 2 (Mediatek): There is no requirement when ssb-PositionInBurst indicates multiple SSBs for unknown SCell activation in FR1.
· Option 3 (Qualcomm): Clarified the definitions of TFirstSSB and TFirstSSB_MAX to explicitly include a specific SSB within an SSB burst duration.
· Send an LS to RAN1 to ask to clarify it, or
· Leave a note in RRM spec about assumptions in terms of TCI/Beam etc.
Recommendations for 2nd round:
Further discussion is needed.

	Sub-topic#2-2
	6 Companies participated in discussion. The proposal is acceptable to companies.
Tentative agreements:
· No ACK/NACK is needed for the case of timer-based deactivation, and hence the deactivation timelines can be different for the two cases.
· Update SCell deactivation requirements as in Table 1.
Table 1: Suggested SCell deactivation requirements
	
	Delay
	Start of interruption window

	MAC CE based
	n+THARQ+3ms
	Between (n+1+ THARQ) and (n+1+ THARQ+3ms)

	Timer based
	n+3ms
	Between (n+1) and (n+1+3ms)



Candidate options:

Recommendations for 2nd round:
N/A

	Sub-topic#2-3
	4 Companies participated in discussion. The proposal is acceptable to companies.
Tentative agreements:
· Regarding the description of  TFineTiming , removing semi-persistent CSI-RS for CQI reporting (when applicable). The change is as follows:
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Candidate options:

Recommendations for 2nd round:
N/A



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  

	R4-2011137
	Return to. Check if Nokia is OK with Huawei’s response. The other companies are OK with it.

	R4-2011138
	Return to.

	R4-2009902
	Merged into R4-2011137. Need reply to companies’ questions.

	R4-2009903
	Merged into R4-2011138. Need reply to companies’ questions.

	R4-2010116
	Return to.
Need further discussion. The tentative agreements will be captured in WF before agreeing on CR.

	R4-2010206
	Agreed.

	R4-2010207
	Agreed

	R4-2009803
	Agreed.



Discussion on 2nd round (if applicable)
In the second round, the CR R4-2010116, and the CRs R4-2011137 and R4-2011138 need further discussion.
· Please Qualcomm trigger the email discussion on R4-2010116 for inclusion of TCI indication for FR1 SCell activation requirements.
· Please Huawei trigger the email discussion to check if R4-2011137 and R4-2011138 are agreeable to companies and if needed try to address the comments.
[Comments and responses will be collected by moderator here]
	Email
	Status summary

	R4-2010116
	

	R4-2011137 R4-2011138
	



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 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2011137
	

	R4-2011138
	

	R4-2010116
	



Topic #3: Signaling characteristics: BWP switching
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009601
	Apple
	CR on Active BWP switch and Active TCI State Switching requirements - Rel15

	R4-2009602
	Apple
	Cat A CR to R4-2009601

	R4-2011136
	Huawei, Hisilicon
	Proposal 3: Clarify that Rel-15 DCI based BWP switching requirements are only applicable for self-scheduling scenario.

	R4-2011139
	Huawei, Hisilicon
	CR on BWP switching delay requirements R15
Summary of changes:
DCI based BWP switching can be triggered by cross-carrier scheduling. However, cross-carrier scheduling scenario was not considered when Rel-15 BWP switching requirements were specified. The existing Rel-15 requirements cannot be directly applied for the cross-carrier scheduling scenario due to signalling delay for UE internal cross-CC communication and receive time difference.
Clarify that Rel-15 DCI based BWP switching requirements are only applicable for self-scheduling scenario.
[image: ]

	R4-2009906
	Apple
	Further discussion on R15 BWP switching delay requirement
Proposal 1: Revise the UE behaviour in current RRC based BWP switching requirement as:
UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of switching delay when THARQ ≤ TRRCProcessingDelay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 
When THARQ > TRRCProcessingDelay, the above BWP switch requirements are not applicable.
Proposal 2: Revise the UE behaviour in current UE-specific CBW change delay requirement as:
UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of this UE-specific CBW change delay when THARQ ≤ TRRCProcessingDelay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
When THARQ > TRRCProcessingDelay, the above UE-specific CBW change requirements are not applicable.

	R4-2010183
	Apple
	CR on Active BWP switch and Active TCI State Switching requirements - Rel15
Summary of change:
· For RRC based active BWP switch and active TCI state switch requirements apply only when THARQ ≤ TRRCProcessing .
· For RRC based switch UE restriction on transmit and receive shall apply from slot n + THARQ + 1 until the end of switching period.

	R4-2010184
	Apple
	Cat A CR to R4-2010183

	R4-2010032
	MediaTek inc.
	CR on active BWP switch
Summary of change:
Add some details to make the specification more clear.
· For RRC based BWP switch, the requirement is applied when “one or more than one” BWP configuration(s) are configured for UE.\
· For DCI and timer based switch, the requirment is applied when “more than one” BWP configurations are configured for UE.
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	R4-2010033
	MediaTek inc.
	Cat A CR to R4-2010032

	R4-2011306
	ZTE
	CR to 38.133 correction to RRC based BWP switch delay requirements
Summary of changes:
	NR slot length is clarified that it is based on smaller SCS.
[image: ]

	R4-2011307
	ZTE
	Cat A CR to R4-2011306


Open issues summary
Sub-topic 3-1
Issue 3-1: Clarification related to self-scheduling or cross-carrier scheduling for BWP switching
· Proposal (Huawei, HiSilicon, R4-2011136)
· Clarify that Rel-15 DCI based BWP switching requirements are only applicable for self-scheduling scenario.
· Recommended WF
· TBA
Sub-topic 3-2
Issue 3-2: Clarification on BWP configuration(s) for active BWP switch
· Proposals (Mediatek, R4-2010032)
· For RRC based BWP switch, the requirement is applied when “one or more than one” BWP configuration(s) are configured for UE.
· For DCI and timer based switch, the requirment is applied when “more than one” BWP configurations are configured for UE.
· Recommended WF
· TBA
Sub-topic 3-3
Issue 3-3: UE behaviour for transmission or reception for BWP switching
· Proposals (Apple R4-2009906, R4-2010183, R4-2010184)
· Revise the UE behaviour in current RRC based BWP switching requirement as:
· UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of switching delay when THARQ ≤ TRRCProcessingDelay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 
· When THARQ > TRRCProcessingDelay, the above BWP switch requirements are not applicable.
· Recommended WF
· TBA
Sub-topic 3-4
Issue 3-4: Clarification on NR slot length
· Proposals (ZTE, R4-2011306/7)
· NR slot length is clarified that it is based on smaller SCS.
[image: ]
· Recommended WF
· TBA
Sub-topic 3-5
Please provide the additional comments on the CRs in Section 3.3.2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issue 3-1 : OK since we didn’t consider cross carrier scheduling
Issue 3-2 : OK 
Issue 3-3 : This is making things unnecessary complicated. Exisiting requirement is OK i.e., restriction starting from slot n where RRC command is received. Too late for R15 since NW scheduling is already implemented
Issue 3-4 : OK

	MTK:
	3-1:
We’re fine with this proposal.
3-3:
We don’t think we need this update.
Before UE finishing the RRC parsing, UE will definitely transmit the HARQ feedback to NW because UE didn’t know this RRC signalling is for which procedures.
By the way, the wording here is ‘UE is not required to’ instead of ‘UE is not expected to’ in scheduling restriction. Thus, UE still can feedback HARQ in BWP switching.
3-4:
We’re fine with this proposal.

	Nokia
	Issue 3-1: We agree that RAN4 should define when the requirements apply. Hence, we are fine to clarify this but CR wording needs discussion.
Issue 3-2: Why is this change needed? A BWP switch can only be requested if UE has more than one BWP.
Issue 3-3: We can agree on the principle of the discussion and change. However, the actual CR wording needs more discussion. It is not clear why 'when THARQ ≤ TRRCProcessingDelay' is needed.
Issue 3-4: OK

	Apple
	Sub-topic 3-1
We need to further check if this should be restricted to self scheduling.
Sub-topic 3-2
RRC based BWP switch should occur when only 1 active BWP is configured to the UE in and RRC re-configuration is needed to change the active BWP. Hence, propose to change to:
· For RRC based BWP switch, the requirement is applied when “one” BWP configuration(s) are configured for UE.
For DCI based more than 1 BWP needs to be configured to the UE
For timer based it switches to defaultBWP when timer expires. Only 1 BWP might be configured in that case and more than 1 is not a required condition. 
Perhaps the definition of number of BWP configurations needs to be clarified, if it includes the defaultBWP, initalBWP.
Sub-topic 3-4
We support the update to clarify. Suggestion for definition:
NR Slot Length is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch if the BWP switch involves SCS change.

	ZTE
	Issue 3-1 : Fine.
Issue 3-2 :  The original requirements would be clear enough. The BWP switch should be among already configured BWPs, no matter what type of triggering. It may not be necessary to differentiate detail BWP types for different triggering method. 
Issue 3-3 : In principle we agree with the analysis. However the worst case would be the HARQ feedback is after RRC procedure delay. The BWP switch should start after RRC procedure delay. Then it is not sure if UE can feedback during BWP switch time. It would be up to UE implementation. If UE can finish RRC parsing in a short time, UE is allowed to transmit HARQ feedback. If this needs to be clarified, it is better to cover all UE implementation.
Issue 3-4 : We considered the wording suggested by Apple because it was used for other requirements. But we think it would be concrete to use SCS of BWP since SCS is configured via BWP configuration. Anyway this is more like how company interpret the wording.
The original wording needs a little bit revision, i.e. removing the highlighted word.
 is determined by the smaller SCS between the SCS of old BWP and the SCS of new BWP switch if the BWP switch involves changing of SCS.
We can further check with Apple on the wording.

	Huawei
	Issue 3-1: 
Support, we think the clarification is needed.
Issue 3-2:
We are fine with the clarification, but we have different views as APPLE about the RRC-based BWP switch. The RRC configuration will p[impose a BWP switch when the firstActiveUplinkBWP-Id/firstActiveDownlinkBWP-Id is different from the active BWP, so we think it also applies when multiple BWP are configured.
Issue 3-3:
Similar views as Ericsson and MTK. This issue has been discussed from the last meeting. The wording does not forbid UE from HRAQ feedback. Before UE finishes parsing the RRC message, UE will definitely transmit the HARQ feedback as UE has no idea about RRC command. 
Issue 3-4:
We understand the point here, but we think it is a bit different from the DCI-based BWP switch where the length of the delay is described as number of slots determined by SCS. The RRC-based BWP switching delay is described as an absolute time duration as:
“…on the first DL or UL slot right after a time duration of (T_RRCprocessingDelay+T_BWPswitchDelayRRC)/(NR Slot length) slots…”
So is it better to say 
“on the first DL or UL slot right after a time duration of which begins from the beginning of DL slot n, where”

	NEC
	Issue 3-1: OK with clarification
Issue 3-2: We do not see the need for this clarification. 
Issue 3-3: This change may cause unnecessary confusion. With existing wording, gNB may not schedule DL or UL once RRC based BWP switch command is transmitted as gNB may not know when the interruption can occur. With newly proposed wording it may lead to confusion that gNB can schedule before THARQ. We feel existing wording is fine.
Issue 3-4: We prefer wording suggested by Huawei. 

	MTK
	To Nokia, Apple, ZTE, NEC,
Our intention is to add a missing scenario of the UE configured with one BWP configuration for RRC-based BWP switch. 
· For DCI and timer based BWP switch, UE shall be configured with more than one dedicated BWP configurations so that these two manners would switch an old dedicated BWP to a new one based on the existing BWP configurations, i.e., at least two dedicated BWP configurations are provided to UE through RRC message. 
· We agree with Apple’s observation. For timer-based BWP switch, UE may be configured with only one dedicated BWP because one of the BWP switch-to or switch-from could be initial BWP. However, this issue is a corner issue from current specification. The intention of our CR doesn’t plan to modify the spec. of DCI- and timer-based BWP switch.  If RAN4 can make some consensus on this issue, we’re fine to update our CR based on the latest agreements.
For the RRC based BWP switch, UE may be configured with one or more than one BWP configuration(s). Compared to the DCI based and timer based BWP switch, it is possible that only one dedicated BWP configuration is configured to UE through RRC message for BWP switching. We have to update current spec. because supporting only one BWP is the mandatory feature for UE and the RRC-based BWP switch test case is based on only one BWP.

	Qualcomm
	Sub-topic 3-1:
To be more precise, if scheduling-cell’s numerology is the same as old or new BWP’s numerology of scheduled-cell, the current requirement can be applied. But, in principle, we agree to the proposal.
Sub-topic 3-2:
In principle, looks okay. But agree to Apple’s comment.
Sub-topic 3-3:
Though we see the motivation of the proposal, such update may create unexpected issues if THARQ is extraordinarily large. And since network decided to change UE BWP for whatever reason, T-put loss due to early stop using the old BWP should be marginal.
Sub-topic 3-4:
Don’t we have to consider a scenario, e.g. RRC from PCell and BWP switch on SCell, and PCell and SCell’s new/old BWP have different numerologies?


 
CRs/TPs comments collection
Please provide comments in the table below.
	CR/TP number
	Comments collection

	R4-2011139
	Ericsson: OK

	
	MTK: We’re fine with this CR.

	
	Nokia: Xcarrier scheduled BWP switch is not prohibited in Rel-15 (our understanding). It is defined and our understanding that it can be used when same numerology is used in both cells. It is not clear to us that the current BWP switch requirements are only for same cell scheduled BWP switch. Currently RAN4 does not have such restriction. Hence, this should be discussed first.

	
	Qualcomm: Similar comment as Nokia. Unless 3 different numerologies are involved in cross-carrier scheduling based active BWP switching, it is not precluded. The detailed wording needs to be refined.

	R4-2010183
R4-2010184
	Ericsson : Making things unnecessary complicated. Exisiting requirement is OK i.e., restriction starting from slot n where RRC command is received. Too late for R15 since NW scheduling is already implemented

	
	MTK: The same view with Ericsson.

	
	Nokia: It is not clear why 'when THARQ ≤ TRRCProcessingDelay' is needed. Our understanding is that Tharq is always smaller than TRRCProcessing delay and there is no need for such condition.

	
	Huawei: Similar view as Ericsson and MTK

	
	NEC: We do not see need for this modification.  

	
	Qualcomm: Similar view with Ericsson.

	R4-2010032
R4-2010033
	Ericsson : OK

	
	Nokia: We do not see a need for this CR.

	
	NEC: We do not see need for this clarification

	
	Qualcomm: Needs to consider Apple’s comment on Sub-topic 3-2

	R4-2011306
R4-2011307
	Ericsson : OK

	
	MTK: We’re fine with this CR.

	
	Nokia: ok

	
	Huawei: Please find our comments in Issue 3-4.

	
	Qualcomm: Please see our comment on Sub-topic 3-4:


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
	8 companies participated in discussion. 7 of them can agree on the proposal. 1 company proposed further check whether we should restrict to self-scheduling.
Tentative agreements:
Candidate options:
· Clarify that Rel-15 DCI based BWP switching requirements are only applicable for self-scheduling scenario.
Recommendations for 2nd round:
Encourage company to further check.

	Sub-topic#3-2
	7 companies provided the comments. 3 companies agree the change. 3 companies think no need for the changes. 2 companies suggested the changes.
Tentative agreements:
Candidate options:
· Option 1 (Mediatek, Ericsson, Huawei/HiSilicon):
· For RRC based BWP switch, the requirement is applied when “one or more than one” BWP configuration(s) are configured for UE.
· For DCI and timer based switch, the requirment is applied when “more than one” BWP configurations are configured for UE.
· Option 2 (Nokia, ZTE, NEC): No need for change.
· Option 3 (Apple, Qulacomm): 
· For RRC based BWP switch, the requirement is applied when “one” BWP configuration(s) are configured for UE.
· For DCI based more than 1 BWP needs to be configured to the UE
· For timer based it switches to default BWP when timer expires. Only 1 BWP might be configured in that case and more than 1 is not a required condition.
· The definition of number of BWP configurations needs to be clarified, if it includes the defaultBWP, initalBWP
Recommendations for 2nd round:
Further discussion is needed.

	Sub-topic#3-3
	7 companies provided the comments. The motivation is understandable for most companies. 1 companies supported it. 5 companies think it is unnecessary.
Tentative agreements:
Candidate options:
· Option 1 (Apple, Nokia(who has additional comments on CR)):
· Revise the UE behaviour in current RRC based BWP switching requirement as:
· UE is not required to transmit UL signals or receive DL signals from slot n+THARQ+1 until the end of switching delay when THARQ ≤ TRRCProcessingDelay. Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 
· When THARQ > TRRCProcessingDelay, the above BWP switch requirements are not applicable.
· Option 2 (Ericsson, Mediatek, Huawei, NEC, Qualcomm): No need for change.
Recommendations for 2nd round:
Further discussion is needed. Majority companies think there is no need for the change.

	Sub-topic#3-4
	8 companies provided the comments. In principle most of them can accept the changes. But the wording needs further discussion.
Tentative agreements:
Candidate options:
· Option 1 (ZTE, Ericsson, Mediatek, Nokia):
 is determined by the smaller SCS between the SCS of old BWP and the SCS of new BWP switch if the BWP switch involves changing of SCS.
· Option 2 (Ericsson, Mediatek, Huawei, NEC, Qualcomm): Suggestion for definition:
NR Slot Length is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch if the BWP switch involves SCS change.
Additional changes suggested by Huawei and supported by NEC
· It better to say 
“on the first DL or UL slot right after a time duration of which begins from the beginning of DL slot n, where”
Questions from Qualcomm:
· Don’t we have to consider a scenario, e.g. RRC from PCell and BWP switch on SCell, and PCell and SCell’s new/old BWP have different numerologies?
Recommendations for 2nd round:
Further discussion is needed. For the discussion, the above comments need be taken into account.



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  

	R4-2011139
	Return to. Nokia and Qualcomm had comments.

	R4-2010183
	Return to. Need convince most companies.

	R4-2010184
	Return to.

	R4-2010032
	Return to. Need convince Nokia and NEC. Qualcomm had comments.

	R4-2010033
	Return to.

	R4-2011306
	Revised. Capture comments from Huawei and Qualcomm.

	R4-2011307
	Return to.



Discussion on 2nd round (if applicable)
In the second round, the CRs R4-2011139, R4-2010183/ R4-2010184, R4-2010032/ R4-2010033, and R4-2011306/ R4-2011307 need further discussion. Please proponents trigger the email discussions:
· Huawei R4-2011139
· Apple R4-2010183/ R4-2010184
· Mediatek R4-2010032/ R4-2010033
· ZTE R4-2011306/ R4-2011307
[Comments and responses will be collected by moderator here]
	Email
	Status summary

	R4-2011139
	

	R4-2010183 R4-2010184
	

	R4-2010032 R4-2010033
	

	R4-2011306 R4-2011307
	



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 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2011139
	

	R4-2010183
	

	R4-2010184
	

	R4-2010032
	

	R4-2010033
	

	R4-2011306
	

	R4-2011307
	



Topic #4: Signaling characteristics: TCI switching
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010034
	MediaTek inc.
	Remaining issues on signalling characteristics (TCI state switching)
In this paper, we provide our views on the issue of signalling characteristics. We have the following proposals.
Proposal 1: RAN4 doesn’t need to clarify UE’s behavior from n+ THARQ + 3ms to UE finishing the active TCI state switch.
Proposal 2: Before UE finishing the RRC reconfiguration parsing, UE will transmit the HARQ feedback to NW. RAN4 doesn’t need to update spec. to identify the UE’s behavior during RRC reconfiguration processing.
Proposal 3: Delete TOk in active TCI list update requirement.

	R4-2010208
	MediaTek inc.
	CR on TCI state switch delay in R15
Summary of change:
On 8.10.3,
· Separate cases for T L1-RSRP and add T L1-RSRP = 0 in FR1.
[image: ]
On 8.10.6,
· Replace TOk by 1.
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	R4-2010209
	MediaTek inc.
	Cat A CR to R4-2010208

	R4-2011304
	ZTE
	CR to 38.133 correction to TCI state switch delay requirements
Summary of changes:
· TL1-RSRP for SSB in FR1 and for CSI-RS in FR1 is 0
· The structure of the requirements is re-organized

	R4-2011305
	ZTE
	Cat A CR to R4-2011304


Open issues summary
Sub-topic 4-1
Issue 4-1: MAC based TCI state switching
· Proposal (Mediatek, R4-2010034)
· RAN4 doesn’t need to clarify UE’s behavior from n+ THARQ + 3ms to UE finishing the active TCI state switch.
· Recommended WF
· TBA
Sub-topic 4-2
Issue 4-2: RRC based TCI state switching
· Proposal (Mediatek, R4-2010034)
· Before UE finishing the RRC reconfiguration parsing, UE will transmit the HARQ feedback to NW. RAN4 doesn’t need to update spec. to identify the UE’s behavior during RRC reconfiguration processing.
· Recommended WF
· TBA
Sub-topic 4-3
Issue 4-3: Active TCI list update
· Proposal (Mediatek, R4-2010034)
· Delete TOk in active TCI list update requirement.
· Recommended WF
· TBA
Sub-topic 4-4
Please provide the additional comments on the CRs in Section 4.3.2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Issues 4-1 thru 4-3 : Agree with proposals

	Nokia
	Issue 4-1: we should no longer change Rel-15. This can be addressed in later release. 
Issue 4-2: RAN4 can clarify that UE shall send the HARQ for RRC message. This proposal is less detailed than Apple proposal in 9906. Our understanding is that UE transmit the HARQ but as we have had some questions related to the LTE HO and detailed UE behavior it would be good to make the UE behavior clear such that network can rely on the HARQ being transmitted. 
Issue 4-3: needs more discussion if it relates to CR in 10208
[MTK response]: It relates to CR 10208. The new target TCI state should not be in the old active TCI state list. Otherwise, this update is unnecessary when the target TCI has already listed in the active TCI state list.

	Apple
	Sub-topic 4-2
The current wording is not clear and suggests that UE need not send ACK/NACKduring RRC based switch. It needs to be clarified especially when THARQ > TRRCProcessing. 
Sub-topic 4-3
We are fine with the change



	ZTE
	Issue 4-1: okay. 
Issue 4-2: Similar to RRC BWP switch delay, same solution should be used. If change is needed, then it should cover all the possible UE implemenations 
Issue 4-3: okay

	Huawei
	Issue 4-1: fine with the proposal, the UE behavior is left to UE implementation in R15.
Issue 4-2: for the case that THARQ < TRRCProcessing, UE behavior is undefined during RRC processing tme. For the case that THARQ > TRRCProcessing, we think this is a corner case. So generally the proposal is fine.
Issue 4-3: the proposal is fine.

	NEC
	In general network may not configure/schedule THARQ more than RRC processing delay. Hence in general we agree with proposals for issue 4-1 and 4-2.
Issue 4-3: Agree with the change.

	MTK
	Issue 4-2: It can be discussed together with Issue 3-3(Apple 9906). 
From our understanding, the current spec. is ok. THARQ > TRRCProcessing only happens when SCS=15KHz with HARQ feedback scheduling larger than 10ms. We don’t think THARQ > TRRCProcessing is a practical scenario in real field.

	Qualcomm
	Sub-topic 4-1 through 4-3: Agree with proposals in principle.


 
CRs/TPs comments collection
Please provide comments in the table below.
	CR/TP number
	Comments collection

	R4-2010208
R4-2010209
	Nokia: Change 1 seems agreeable. 
Change 2: It is not clear what it means when removing TOk? Currently it means TOk=1 and Tfirst-SSB + TSSB-proc will always be added as delay. Hence, this change needs more discussion.
[MTK response]:
The new target TCI state should not be in the old active TCI state list which means fine timing tracking is always needed. In other words, this TCI list update is unnecessary once the target TCI has already listed in the active TCI state list.

	
	ZTE: Change 1: the L1-RSRP measurement time in FR1 is 0 is included in our CR(R4-2011304). In addition there is another change 
1. The structure of the requirements looks like TL1-RSRP_Measurement_Period_SSB and TL1-RSRP_Measurement_Period_CSI-RS are re-specified for some use cases, which shouldn’t be.

So this change is also necessary. Overall we think change in 11304 is to make the requirements more clear. Suggest to use our CR 11304 as baseline for this type of change. 10208 can be used to capture change 2.
Change 2: we agree with the change

	
	Huawei: the change on L1-RSRP in FR1 is colliding with R4-2011304. Two schemes are provided. We can discuss which solution is better.

	
	Qualcomm: Similar view with Huawei

	R4-2011304
R4-2011305
	Ericsson : Do not agree that no time for L1-RSRP measurement would be needed in FR1. In our  view it would provide a single shot measurement for refining timing information.

	
	MTK: We includes the similar changes for T_L1-RSRP in FR1. We think the spec.’s impact from our changes is smaller than this CR. Thus, we suggest to choose our CR(0208) to capture this update.

	
	ZTE: @ Ericsson: The fine timing tracking is done during TOuk*(Tfirst-SSB+ TSSB-proc), TL1-RSRP is only for Rx beam selection, which is only applicable to FR2.
@MTK: We don’t understand the spec’s impact you mentioned. Technically for the change for FR1 it is totally the same. Besides by taking additional necessary change in the CR, as commented above, it would be the best structure to specify the requirements.

	
	Huawei: the change on L1-RSRP in FR1 is colliding with R4-2010208. Two schemes are provided. We can discuss which solution is better.

	
	MTK: @ZTE, The intention of our CR is limited changes as small as possible to current spec.

	
	Qualcomm: Similar view with Huawei


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
	6 companies provided comments. 5 of them agree with proposals. 1 companies have different view.
Tentative agreements:
Candidate options:

Recommendations for 2nd round:
Need further discussion.

	Sub-topic#4-2
	8 companies provided comments. It seems companies are generally OK with it. It was proposed to discuss together with 9906.
Tentative agreements:
Candidate options:

Recommendations for 2nd round:
Need further discussion.

	Sub-topic#4-3
	7 companies provided comments. 6 of them agree with proposals. 1 company had comments on CR.
Tentative agreements:
Candidate options:

Recommendations for 2nd round:
Need further discussion.



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  

	R4-2010208
	Return to

	R4-2010209
	Return to

	R4-2011304
	Return to

	R4-2011305
	Return to



Discussion on 2nd round (if applicable)
In the second round the CRs R4-2010208/ R4-2010209 and R4-2011304/ R4-2011305 need more discussion. All the CRs should be discussed together. 
Please Mediatek triggered the email discussions on all the related CRs.
[Comments and responses will be collected by moderator here]
	Email
	Status summary

	R4-2010208 R4-2010209
R4-2011304 R4-2011305
	



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 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2010208
	

	R4-2010209
	

	R4-2011304
	

	R4-2011305
	



Topic #5: Others
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009804
	CATT
	CR for TS38.133 Rel-15, Correction for RRM core requirements
Summary of changes:
1. “with 1 in PCell” is corrected to “with 1UL in PCell”.
2. Deleting the “intra-frequency” in clause 6.1.1.3.
3. “PTAG” and “STAG” in clause 7.1.1 are corrected to “pTAG” and “sTAG”.
4. Some small corrections.
5. Correct the formulas in RLM/BFD/CBD/L1-RSRP measurement requirements.

	R4-2009805
	CATT
	Cat A CR to R4-2009804

	R4-2011109
	Huawei, Hisilicon
	Correction to inter-RAT measurement on NR serving carrier
Summary of change:
Take inter-RAT measurement on serving carrier into account in the calculation of CSSFoutside_gap.

	R4-2011110
	Huawei, Hisilicon
	Cat A CR to R4-2011109

	R4-2011132
	Huawei, Hisilicon
	CR on correction to CSSF within gap R15
Summary of change:
Update the descriptions about which MOs are candidate for gap based measurement for caculation of CSSF within gap for above issues.

	R4-2011133
	Huawei, Hisilicon
	Cat A CR to R4-2011132

	R4-2011308
	ZTE
	CR to 38.133 correction to interruption requirements for per-FR gap in FR2
Summary of changes:
· Corrected reference time for per-FR gap in FR2 in NE-DC or NR-DC
· Specified interruption requirements for per-FR gap in FR2 when time reference is FR1 serving cell

	R4-2011309
	ZTE
	Cat A CR to R4-2011308


Open issues summary
Sub-topic 5-1
Please provide the additional comments on the CRs in Section 5.3.1.
Companies views’ collection for 1st round 
CRs/TPs comments collection
Please provide the comments in the table below.
	CR/TP number
	Comments collection

	R4-2009804
R4-2009805
	Ericsson : Given the wish of the chair to set a high bar for release 15 maintenance CRs we are not sure that these changes are sufficient to merit updates of the spec. although technically we agree these are errors rather than editorial corrections. However, the question should be whether the spec could be understood (with some interpretation) without these changes. 

	
	MTK: We’re fine with the CR, but we think this is an editorial CR.

	
	Nokia: ok

	
	Apple: fine

	
	Huawei: OK.

	R4-2011109
R4-2011110
	Ericsson : The phrase “"inter-RAT measurements on NR serving carriers " in the context of 38.series is not meaningful. We think the intention is to say that when 36.133 refers to this text in 38.133 it also needs to consider NR cells configured by the LTE eNB. The trouble is that this way fixes one problem, but creates others since I would be really confused in a 38.X spec if I read this how an NR serving carrier can be an interRAT carrier.

	
	MTK: We don’t support this CR. 
We have one question to HW. When one intra-frequency has already considered in NR measurements, we don't think it needs to count again from inter-RAT measurements in the CSSF.
Our suggestion is to add some clarifications on these inter-RAT measurements counting into NR measurements.

	
	Nokia: Related to the statement in reason for change ‘However, It conflicts with the calculation of CSSFoutside_gap given in 38.133. cl. 9.1.5.1. One can observe that in RAN4’s understanding only intra-frequency meansurements are considered in CSSFoutside_gap in Rel-15. Then UE don’t know how to calculate CSSF for inter-RAT NR measurments on serving carriers’. 
We have a different view on this. NR Inter-RAT measurements on a serving carrier do not need additional measurement time in NR as the measurements are already performed as part of the NR serving carrier measurements. They should not count twice. Hence, this CR is not agreeable.

	
	Apple: understand the motivation from Huawei but the revision is unclear, does the “number of inter-RAT measurement on serving carriers” have some overlapping with the NR PSCell configured carriers or not? The current wording of “configured FR1 SCell” might be clarified that it includes the target carriers configured from both LTE MN and NR SN. 

	
	ZTE: If inter-RAT measurement is on serving carriers, it should be covered by measurement on serving carriers already. There should be no need to be counted as another measurement.

	
	Huawei: 
To Ericsson, 
We agree using the phrase “NR serving carriers” in 38.133 doesn’t comply with RAN4’s previous conclusion. We’re fine to change the wording. For example, maybe we can use the phrase “measurement on serving carriers configured by E-UTRA” instead?
To MTK/Nokia/Apple/ZTE,
We don’t agree that inter-RAT measurement is not needed counted again. Basically it is exactly the same story with MO merging (except MO merging are only considered between inter-RAT measurements and inter-frequency measurements). So principle used during discussion on MO merging still can provide some guidance. The principle is: two MO can be considered as one only if performing merged measurement won’t cause the increase of complexity. However, it is not always the case because:
1. TTI boundary of LTE PCell and NR PSCell may be not aligned (async EN-DC case).
2. SMTC configured by PCell and PSCell can be different.
3. SFN of PCell and PSCell may be not aligned.
4. Values of deriveSSB-IndexFromCell IE can be different in configuration of PCell and PSCell.
5. RSSI measurement configuration can be different

For 1/2/3, a SSB covered by SMTC configured by PCell may be not covered by SMTC configured PSCell and vice versa. For 4/5, UE may need additional time and resource to perform measurement. Anyway, there is no guarantee that UE is always not need to count inter-RAT measurement again in spec. 
For MO merging case RAN4 has defined pretty harsh condition to limit the use case of MO merging (38.133 cl.9.1.3.2) in order to ensure 1/2/3/4/5 are all avoided. Of course we can also reuse MO merging condition in calculation of CSSF_outside_gap. But we really don’t see the necessity to further complicate CSSF_outside_gap calculation (which is already very complicate now). 
So we prefer to just treat inter-RAT measurement as measurement on SCC.
[MTK]Thank you for Huawei’s further clarification. 
Considering this MO merging, our proposal is to capture the wording like ‘no requirement for this frequency if these two kind of MOs can’t be merged’. Then we don’t need to update this very complicated CSSF table.

	
	Qualcomm: Do not support the CR, and share the similar concerns with other companies

	R4-2011132
R4-2011133
	Ericsson : OK 

	
	MTK: We’re fine with this CR.

	
	Nokia: ok

	
	Apple: fine

	
	ZTE: fine

	R4-2011308
R4-2011309
	Ericsson : OK 

	
	MTK: We don’t support this CR.
In RAN2, the signalling refServCellIndicator only indicates PCell or PSCell for reference.
But in RAN4, there were some discussions and agreements on how to deduce MG’s timing based on multiple CCs. Due to MRTD between multiple CCs, the DL CC’s timing can’t align with each other. Thus, RAN4 agreed to define the timing following ‘the end of the latest NR subframe occurring immediately before the configured measurement gap’.
At the same time, we agree to consider the update for RAN4 spec. to align with RAN2, but how to capture this signalling needs FFS.

	
	Nokia: ok

	
	Apple: fine with the CR, this indicator is used to decide MG pattern follow whose SFN and subframe timeline, but the starting boundary of MG shall still follow RAN4 assumption.  

	
	ZTE: Agree with Apple. 
To MTK: This will not change starting and end of MG pattern. It is just what reference is used for SFN and frame derivation. Looking forward your suggestion on how to capture the signaling.


	
	Huawei: OK

	
	MTK: Our suggestion is to capture the note in the spec. as follow. 
NOTE 1:	The total number of interrupted slots is based on that SFN and subframe reference for per-FR gap in FR2 indicated by high layer parameter refServCellIndicator is an FR2 serving cell.
NOTE 2:	Slot occurs before or after the measurement gap may be interrupted additionally if SFN and subframe reference for per-FR gap in FR2 indicated by high layer parameter refServCellIndicator is an FR1 serving cell.



Summary for 1st round 
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  

	R4-2009804
	Agreed. 
According to moderator understanding, one editorial CR per spec per company is allowed. And the wording is incorrect in the equation. So we wonder if company has strong view on agreeing the CR.

	R4-2009805
	Agreed.

	R4-2011109
	Return to.

	R4-2011110
	Return to.

	R4-2011132
	Agreed.

	R4-2011133
	Agreed.

	R4-2011308
	Revised. Capture Mediatek comments.

	R4-2011309
	Return to.



Discussion on 2nd round (if applicable)
In the second round the CRs R4-2011109/ R4-2011110 and R4-2011308/ R4-2011309 need further discussion. 
· Please Huawei trigger the discussion for R4-2011109/ R4-2011110.
· Please ZTE trigger the discussion for R4-2011308/ R4-2011309.

	Email
	T-doc status summary

	R4-2011109 R4-2011110
	

	R4-2011308 R4-2011309
	



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 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2011109
	

	R4-2011110
	

	R4-2011308
	

	R4-2011309
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- For UE configured with EN-DC; Ecarv-pcg + Ecaren-ncE-utra, Whereo

Ecacen-pee = 10 +9 X n is the total number of NR reporting criteria configured by PSCell and E-UTRA
PCell applicable for UE configured with EN-DC according to Table 9.1.4.2-1, and n is the number of
configured NR serving frequencies, including PSCell and SCells carrier frequencies,«

EcateN-pc.e-urra is the total number of E UTRA reporting criteria configured by E-UTRA PCell except
PSCell and SCells carrier frequencies, as specified in TS 36.133 [15] for UE configured with EN-DC.«

The inter-RAT NR reporting criteria configured by E-UTRA PCell is not included in Ecar £y-pc,nR=*'
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where this single intra-frequency layer shall be:o

PCC when UE is configured with SA NR operation mode with PCC in the band; or-
PSCC when UE is configured with EN-DC with PSCC in the band; or

PSCC when UE is configured with NR-DC with PSCC in the band; ore

One of the SCCs on which UE is configured to report SSB based measurements when neither PCC nor PSCC is
in the same band, so that the selected SCC shall be an SCC where the UE is configured with SS-RSRP
‘measurement reporting if such SCC exists, otherwise the selected SCC is determined by UE implementation.
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In addition to the requirements defined above, the UE which supports E-UTRA measurements and any of the above
inter-RAT measurements including NR measurements in RRC_IDLE state shall be capable of monitoring a total of at
least 10 effective carrier frequency layers, which includes serving layer, comprising of any above defined combination

of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers),
©dma2000 1x, HRPD and NR layers
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wherer

Nasq xz.06, 2 is the number of NR inter-frequency carriers being monitored as configured by NR PCell.

Naug 3.0, Evtra < Neng N2.0C, 5084, imera + Noeg NEDC 2UTRA, morea”

wherer

.81211c1

Naea 5.0, £UTRA imerpar i the number of E-UTRA inter- RAT carriers (FDD and TDD) excluding E-
UTRA serving carrier(s) being monitored as configured by NR PCell [S0]2SCell {157 or via LPP
[2257.¢

Naso, NE-DC, E:0TRA, oo i the umber of E-UTRA inter-frequency carriers (FDD and TDD) being
‘monitored as configured by PSCelINR Cell o via LER [22].0

NE-DC: Maximum allowed layers for multiple monitoring

1fa UE is configured with NE-DC operation, the UE shall be capable of monitoring at least per RAT group:

Depending on UE capability, 7 NR inter-frequency carriers configured by NR PCell [50], and:

Depending on UE capability, 6 E-UTRA TDD inter-RAT carriers excluding E-UTRA serving carriers
configured by NR PCell [50], and-

Depending on UE capability, 6 E-UTRA FDD inter-RAT carriers excluding E-UTRA serving carriers
configured by NR PCell [50], and-

Depending on UE capability, 6 E-UTRA TDD inter-frequency carriers configured by PSCell, and«
Depending on UE capability, 6 E-UTRA FDD inter-frequency carriers configured by PSCell, andv

Depending on UE capability, 1 E-UTRA FDD ister frequency-inier RAT carrier for RSTD measurements
configured via LPP [57], andv

Depending on UE capability, 1 E-UTRA TDD isier frequencyinter- RAT carrier for RSTD measurements
configured via LPP [57].
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.8.33 SCell Deactivation Delay Requirement for Activated SCell-

The requirements in this clause shall apply for the UE configured with one downlink SCell in EN-DC, or in standalone
NR carrier aggregation, or in NE-DC, or in NR-DC.

Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in slot n, the UE shall
Taangams

accomplish the deactivation actions for the SCell being deactivated no late than in slot n + "
ry—

The stasting point of interruption on spCell or any activated SCell, as specified in clause 8.2, shall not occur before slot

7 Tuarg+ms
4 11 not occur after slot n+1+ —HE

o+
A slotlangth e
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Trissn” is the time to the end of the first eomplata SSB corresponding to the active TCI state, busst-indicated
by the SMTC after slot n + —148¢ 37

R stot omgth
Trissp nax’ Is the time to the end of the first complete SSB corresponding to the active TCI state, busst

indicated by the SMTC after slot n + —45 3™ gyiher fulfilling:o
R slot lengen g
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TineTiming 15 the time period between UE finish processing the last activation command for PDCCH TCI,
PDSCH TCI (when applicable) and semi-pessistent CSLRS (when-applicable)-and the timing of first
complete available SSB corresponding to the TCI state.
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.86.2 DCI and timer based BWP switch delay.
The requirements in this clause only apply to the case that the BWP switch is performed on a single CC.«

For DCI-based BWP switch, after the UE receives BWP switching request at DL slot n on a serving cell, UE shall be
able to receive PDSCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP
on the serving cell on which BWP switch on the first DL or UL slot occurs right after a time duration of Towesicsats
which starts from the beginning of DL slot 0.«

The UE is not required to transmit UL signals or receive DL signals until the first DL or UL slot occurs right after a
time duration of Twpavickpetsy Which starts from the beginning of DL slot n except DCI triggering BWP switch on the
cell where DCI-based BWP switch occurs. The UE is not required to follow the requirements defined in this clause
when performing a DCI-based BWP switch between the BWPs in disjoint channel bandwidths or in partially
overlapping channel bandwidths. The UE is not required to follow the requirements defined in this clause when
performing a DCI-based BWP switch if the serving cell where UE receives DCI for BWP switching request is different
from the serving cell on which BWP switch occurs.e
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The requirements in this clause apply for 2 UE configured with-mose-thas-one BWE-on- PC:ll or any activated SCell in
standalone NR or NE-DC, PCell, PSCell or any activated SCell in MCG or SCG in NR-DC, or PSCéll or any activated
$Cell in SCG in EN-DC. UE shall complete the switch of active DL and/or UL BWP within the delay defined in this

clause.c

.86.2 DCI and timer based BWP switch delay.

The requirements in this clase only apply to the case that the BWP switch is performed on a single CC_with more than
one BWP configurations configured.
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.86.3 RRC based BWP switch delay.

The requirements in this clause apply to the case that the BWP switch is performed on a single CC with one or more

than one BWP configuration(s) configured..

For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter
change of its active BWP, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH
(for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL

TRRCprocessingDelay *TEWPavitchDelayRRC
fRACE e e 85 Jots which begins from the beginning of DL slot
o enge?

slot right after a time duration of

n, where ¢
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-8.6.3 RRC based BWP switch delay.

For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter
change of its active BWP, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH
(for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL
slot right after  time duration of 2ECerecessingDeiey *T5W PavicenDeleyRRC gy wwhich begins from the beginning of DL slot

R Stot length
1, where «

DL slot n is the last slot containing the RRC command, and «

NR Slot length js determined by the smaller SCS between the SCS of old BWP and the SCS of new BWP switch if
the BWP switch involves changing of SCS.«

Tancprocessingbetay is the length of the RRC procedure delay in ms as defined in clause 12 in TS 38.331 [2], andv
Towpswitehvetayrre = 6ms is the time used by the UE to perform BWP switch.

The UE is not required to transmit UL signals or receive DL signals during the time defined by Tapcprocessingbetay +
Towpswitchbetayrrc On the cell where RRC-based BWP switch occurs.
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Trirsgp=0inFRLe

T r1rsre is the time for L1-RSRP measurement for Rx beam refinement in FR2, defined ase
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.8.10.6 Active TCl state list update delay.

If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE
shall be able to receive PDCCH to schedule PDSCH with the new target TCI state at the first slot that is after n+ Trarg

+BNZRTAMER + 04 (Tg 555 + Tosn ec) / NR slot length. Where Trarq, Tase 3, 200 Toss groe 226 7O are defined in
clause 8.10.3.¢




