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Introduction
According to RAN4 Chairmen arrangement, this contribution provides the summary of topics of Rel-15 NR RRM Core maintenance under agenda 4.9.
List of candidate target of email discussion for 1st round and 2nd round.
· 1st round: Invite companies to provide the comments for the discussion paper and CRs. According to comments, the possible way forward will be suggested. Based on the possible way forward, the Chair can allocate the Tdoc numbers for way forward or CRs to the responsible companies by the deadline of the first round.
· 2nd round: The responsible companies are expected to provide the way forward or revised/new CRs as soon as possible by capturing the comments in the first round, and companies are encouraged to review them again. The comments in the 2nd round will be captured in this summary. If no further comment for the way forward or CRs, the moderator will report that those documents are agreeable to the Chair. If there is still controversial issues, the moderator will capture the issues and opinions from the companies for the further discussion in the next meetings.
Topic #1: UE measurement capability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004100
	ZTE
	Discussion on measurement reporting criteria for EN-DC
In this contribution, we provide our views on the questions in the RAN2 LS on measurement reporting criteria for EN-DC operation. Based on the observations following proposals are present. 
Proposal 1. Reporting criteria for NR serving cell frequencies, i.e. component  in , needs to be coordinated between the MN and the SN in EN-DC operation.
Proposal 2. RAN4 should answer questions in the LS directly without additional information.
A companion reply LS [3] is provided.

	R4-2004431
	Nokia
	Reporting Criteria discussion
In this paper we discuss the RAN4 aspect of the reporting criteria based on the RAN2 LS in [1]. Based on the discussion we observe:
Observation 1: There is a need to exchange information impacting the reporting criteria configuration, between MN and SN.
Additionally, we provide a TP for an LS reply and a draft LS in [2]

	R4-2004652
	Ericsson
	On measurement reporting criteria with EN-DC
· Observation 1: From the latest TS 38.133, it follows that  is the total number of NR reporting criteria configured by PSCell and E-UTRA PCell, which means that if PCell and PSCell are configuring on the same serving NR carrier frequency, the PCell and PSCell may need to be aware of the still available number of reporting criteria to not exceed the limit specified in TS 38.133.
· Observation 2: The above observation does not come from the clarifying CR in R4-1907862, rather this approach had been already in both TS 38.133 and TS 36.133.
Based on the above observations, a draft response LS is provided in [3].

	R4-2004102
	ZTE
	Reply LS on measurement reporting criteria for EN-DC

	R4-2004432
	Nokia
	LS on UE reporting criteria

	R4-2004653
	Ericsson
	Response LS on measurement reporting criteria for EN-DC

	R4-2004101
	ZTE
	Remaining issues on NR reporting criteria
In this contribution, we provide our views on remaining issues on reporting criteria for NR. Based on the observations following proposals are present. 
Proposal 1. The reporting criteria for EN-DC and NE-DC when E-UTRA SCell(s) are configured is to be specified.
Proposal 2. The requirements structure for reporting criteria in TS36.133 is not changed by introducing requirements for CA at E-UTRA side.
Proposal 3. Reporting criteria for EN-DC is 36+9*n when the UE is configured with E-UTRA SCell(s), and n is the number of E-UTRA SCell carrier frequencies.
Proposal 4. For NE-DC, the total number of E-UTRA reporting criteria is , and n is the number of configured E-UTRA serving frequencies, including PSCell and SCells carrier frequencies.

	R4-2004433
	Nokia
	Reporting Criteria in 36.133
In this paper we discuss the need to clarify the number of reporting criteria in 36.133 covering when a UE configured with EN-DC is configured with more LTE SCell’s or NR SCell’s. It was discussed that currently, the requirements in 36.133 does not cover these options, and provide text proposals how this could be captured.
Observation 1: it needs to be clarified what the reporting criteria is for an EN-DC capable UE configured with additional SCells.
We propose:
Proposal 1: For each configured SCell the UE shall support additionally 9 reporting criteria.
Proposal 2: UE requirement for reporting criteria when UE is configured with SCells and NR SCells need to be clarified. 
Proposal 3: RAN4 to select one of the text proposals for clarifying the UE reporting criteria requirement when configured with SCells and NR SCells.

	R4-2004651
	Ericsson
	On reporting criteria with NR
· Observation: Reporting criteria for all NR deployments are calculated based on equations in section 9.1.4.2, TS 38.133. Such equations did not exist in LTE, so listing explicitly the numbers outside the tables in Section 8.2.2, TS 36.133, was simply convenient.
· Proposal 1: RAN4 to discuss and choose between two approaches:
· Approach 1: only specify explicitly the number of reporting criteria for the scenario without SCells and PSCell, but refer to equations in TS 38.133 for deriving the number of additional reporting criteria for any other scenario with any number of SCell and/or PSCell.
· Approach 2: specify total numbers of reporting criteria for different configurations, including NR and LTE carriers.
EN-DC:
· Proposal 3 (Approach 1): For EN-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:
· 36 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,
· When the UE is configured with at least one of NR PSCell or at least one of NR SCells, the number of additional reporting criteria is  specified in Section 9.1.4.2 of TS 38.133,
· When the UE is configured with at least one (LTE) SCell, the number of additional reporting criteria is derived based on Table 8.2.2-1 in TS 36.133.
· Proposal 4 (Approach 2): For EN-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:
· 36 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,
· 36+(10+9*1) reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell but configured with one NR PSCell carrier frequency,
· 36+9*k reporting criteria if the UE is configured with k carrier frequencies with (LTE) SCells, but no carrier frequencies with NR PSCell or NR SCells,
· 36+9*k+(10+9*n) reporting criteria if the UE is configured with k carrier frequencies with (LTE) SCells, one NR PSCell carrier frequency, and (n-1) carrier frequencies with NR SCells.
NE-DC:
· Proposal 5 (Approach 1): For NE-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:
· 29 reporting criteria if the UE is not configured with any (LTE) SCell or NR SCell or NR PSCell carrier frequencies,
· When the UE is configured with at least one of (LTE) PSCell or at least one of (LTE) SCells, the number of additional reporting criteria is derived based on Table 8.2.2-1 in TS 36.133,
· When the UE is configured with at least one NR SCell, the number of additional reporting criteria is (-10), where  is specified in Section 9.1.4.2 of TS 38.133.
· Proposal 6 (Approach 2): For NE-DC, the total number of mandatory reporting criteria is captured in TS 36.133 as follows:
· 29 reporting criteria if the UE is not configured with any LTE SCell or LTE PSCell or NR SCell, but configured with NR PCell,
· 29+(10+9*1) reporting criteria if the UE is not configured with any LTE SCell or NR SCell, but configured with LTE PSCell and NR PCell, 
· 29+9*n reporting criteria if the UE is configured with n carrier frequencies with NR SCells, but no carrier frequencies with LTE PSCell or LTE SCells,
· 29+(10+9*k)+9*n reporting criteria if the UE is configured with (k-1) LTE SCells, LTE PSCell, and n NR SCells carrier frequencies.
Based on the above, a draft CR is provided in [1], based on Approach 1.

	R4-2004103
	ZTE
	draft CR to 36.133 on NR reporting criteria
· Specified reporting criteria for EN-DC when E-UTRA SCell carrier frequencies are configured.
· Specified reporting criteria for NE-DC when E-UTRA SCell carrier frequencies are configured.
· Change ‘excluding’ to ‘in addition to’
· Change the property of Table 8.2.2-1 so it can be on the same page with the title.
· Editorial changes

	R4-2004434
	Nokia
	Draft CR to 36.133 for NR reporting criteria
Clarification and defining UE requirements for reporting criteria for a UE supporting EN-DC and NE-DC.

	R4-2004650
	Ericsson
	Reporting criteria with NR
Removed editor’s note and updated the reporting criteria for EN-DC and NE-DC accordingly

	R4-2004812
	Ericsson
	Reporting criteria with NR
Clarifying the reference to reporting criteria in TS 36.133

	R4-2003599
	Mediatek
	CR on TS38.133 for modification on number of cells and number of SSB to be measured for FR2 intra-freq. measurement (Section 9.2.3
Clarify that UE is only required to conduct the neigboring cell measurement on 1 serving carrier in a FR2 band.



Open issues summary
Sub-topic 1-1
Issue 1-1: LS reply for need of coordination between MN and SN for 9×n in reporting criteria
· Proposals for reply LS
· Option 1 (ZTE R4-2004100): 
· Therefore RAN4 confirms that component 9×n in E_(cat,EN-DC,NR) needs to be coordinated between the MN and the SN in EN-DC operation.
· Option 2 (Nokia R4-2004432): There is a need to exchange information impacting the reporting criteria configuration, between MN and SN.
· RAN4 has been discussing the question raised in the LS and has concluded that regarding question 1: 
· There is a need to exchange of information between MN and SN related to configurations impacting the component 9×n in E_(cat,EN-DC,NR). 
· This follows from that TS 38.133 E_(cat,EN-DC,NR) includes the total number of NR reporting criteria configured by the NR PSCell and E-UTRA PCell,
· Note: the UE requirements defined by the TS 38.133 and TS 36.133 specifications is unaffected and remain as before the CR in R4-1907862 was agreed. 
· Option 3 (Ericsson R4-2004653): 
· From the latest TS 38.133, it follows that is the total number of NR reporting criteria configured by PSCell and E-UTRA PCell, which means that if PCell and PSCell are configuring on the same serving NR carrier frequency, the PCell and PSCell may need to be aware of the still available number of reporting criteria to not exceed the limit specified in TS 38.133.
· The above observation does not come from the clarifying text in the CR in R4-1907862 (mentioned in the RAN2 LS), rather this approach had been already in both TS 38.133 and TS 36.133:
· had been already specified to include the PSCell and SCells carrier frequencies in TS 38.133, and
· Inter-RAT NR carrier frequency carrier reporting criteria in TS 36.133 had been specified to be only applicable for UE with this capability and measurements on any of the NR carrier frequencies other than the carrier frequency of the NR PSCell or NR SCell.
· Recommended WF
· To answer RAN2 LS, it is proposed to agree on
· There is a need to exchange information impacting the reporting criteria configuration, between MN and SN.
· The UE requirements defined by the TS 38.133 and TS 36.133 specifications is unaffected and remain as before the CR in R4-1907862 was agreed.
· Further discussion on the text of draft LS
Sub-topic 1-2
Issue 1-2: Reporting criteria for EN-DC/NE-DC with more than one LTE and/or NR SCells configured
· Proposals for CR for EN-DC
· Option 1 (ZTE R4-2004103) : 
…the UE shall always support in parallel), the UE need not support more than the number of reporting criteria, excluding in addition to reporting criteria specified in TS 38.133 [50] that are applicable for the UE configured with EN-DC operation, as follows:
-	[36] reporting criteria if the UE is not configured with any SCell or PSCell carrier frequency or NR SCell or NR PSCell carrier frequency,
-	[36] reporting criteria if the UE is not configured with any SCell or NR SCell but configured with one NR PSCell carrier frequency.
-	[] reporting criteria if the UE is configured with SCells and one NR PSCell carrier frequencies, and n is the number of configured SCells carrier frequencies.
· Option 1a (Nokia R4-2004434):
…the UE shall always support in parallel), the UE need not support more than the number of reporting criteria, excluding in addition to reporting criteria specified in TS 38.133 [50] that are applicable for the UE configured with EN-DC operation, as follows:
-	[36] reporting criteria if the UE is not configured with any SCell, or PSCell, carrier frequency or NR SCell or NR PSCell carrier frequency,
-	[36] reporting criteria if the UE is not configured with any SCell or NR SCell but configured with one NR PSCell carrier frequency.
-	[] reporting criteria if the UE is configured with n SCells and with one NR PSCell carrier frequency.
-	[] reporting criteria if the UE is configured with n SCells and with one NR PSCell carrier frequency and with one or more NR SCell carrier frequencies.
· Option 2 (Ericsson R4-2004650):
The UE, which is capable of supporting EN-DC operation with NR PSCell and one or more NR carrier frequencies in total, shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1 and according to TS 38.133 [50, Section 9.1.4]. For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, inter-RAT per supported RAT, and NR cells on serving and non-serving carrier frequencies (i.e. without counting other categories that the UE shall always support in parallel), the UE need not support more than the number of reporting criteria in total, excluding reporting criteria as specified in TS 38.133 [50] that are applicable for the UE configured with EN-DC operation, as follows:
-	[36] reporting criteria if the UE is not configured with any SCell or PSCell carrier frequency or NR SCell or NR PSCell carrier frequencies,
-	[36] reporting criteria if the UE is not configured with any SCell or NR SCell but configured with one NR PSCell carrier frequency
-	When the UE is configured with at least one of NR PSCell or at least one of NR SCells, the number of additional reporting criteria is  specified in Section 9.1.4.2 of TS 38.133 [50],
-	When the UE is configured with at least one SCell, the number of additional reporting criteria is derived based on Table 8.2.2-1.
· Proposals for CR for NE-DC
· Option 1 (ZTE R4-2004103) : 
[image: ]
Option 1a (Nokia R4-2004434):
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· Option 2 (Ericsson R4-2004650):
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· Recommended WF
· Agreement: UE requirement for reporting criteria for EN-DC/NE-DC when UE is configured with SCells and NR SCells need to be clarified.
· Further discussion on how to modify the criteria:
· Alternative 1: specify explicitly the number of reporting criteria with SCells in addition to the criteria specified in TS38.133.
· Alternative 2: only specify explicitly the number of reporting criteria for the scenario without SCells and PSCell, but refer to equations in TS 38.133 for deriving the number of additional reporting criteria for any other scenario with any number of SCell and/or PSCell.
· Alternative 3: specify total numbers of reporting criteria for different configurations, including NR and LTE carriers.
· Decide which CR can be used as baseline.

Sub-topic 1-3
For CR R4-2003599 and R4-2004812, please provide the comments directly in Section 1.3.2.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Erisson
	Sub topic 1-1: We agree to reply to RAN2 on the need for coordination. The statement that “	The UE requirements defined by the TS 38.133 and TS 36.133 specifications is unaffected and remain as before the CR in R4-1907862 was agreed.” Is a step in the right direction but the wording “unaffected” is confusing.  The CR changed the requirements, but didn’t introduce the need for coordination. So a better wording would be something like “	The need for coordination was already implied by RAN4 requirements before the CR in R4-1907862 was agreed. “
Sub topic 1-2: Regardless if the wording is “excluding” or “in addition to” it is easily misinterpreted. So our view is that it would be better to an explicit reference to “ as defined in clause 9.1.4.2 of TS 38.133[50]” in this CR for 36.133.  
….
Others:

	ZTE
	Sub topic 1-1: 
The wording below as in option 2 would be fine with us as a compromise to move forward. 
· There is a need to exchange of information between MN and SN related to configurations impacting the component  in . 
· This follows from that TS 38.133  includes the total number of NR reporting criteria configured by the NR PSCell and E-UTRA PCell,
However to adding additional note as in option 2 is not necessary in our view. We are still discussing RAN4 requirements.

Sub topic 1-2:
EN-DC:
We are aligned with Nokia generally. The difference is about NR SCell. The reporting criteria for NR SCell are specified in 38.133 as component 9xn. It will not impact requirements in 36.133. As can be seen in option 1a, the requirements with/without NR SCell are the same. To simplify requirements we prefer option 1, which is similar to Nokia Text proposal 3 in 4433.

For the description part regarding the total number, option 2 can be further revised to
…as specified in TS 38.133 [50] for UE configured with EN-DC.
Then we can accept the revised description part.

For the requirements below the description part we don’t agree option 2.
	When the UE is configured with at least one of NR PSCell or at least one of NR SCells, the number of additional reporting criteria is  specified in Section 9.1.4.2 of TS 38.133 [50],
This  requirements have already been specified in 38.133

-	When the UE is configured with at least one SCell, the number of additional reporting criteria is derived based on Table 8.2.2-1.
The requirements should be clearly specified as in LTE SA, NR SA. Otherwise everything can be derived based on Table for Ecat.

NE-DC:
For the structure of requirements we are aligned with Nokia. Option 1a and 1b should be used.

Same comments as for EN-DC above regarding description part. Revision of description part of option 2 would be acceptable to us.
…as specified in TS 38.133 [50] for UE configured with NE-DC.

For the number of reporting criteria, it is not clear how 24 and 29 are derived.
Our proposal 19 comes from:
For single carrier case, the number of reporting criteria should be 19 by taking inter frequency and intra frequency E-UTRA measurements into consideration as E-UTRA PSCell can only configure E-UTRA measurements, which is intra-frequency E-UTRA measurements and inter-frequency E-UTRA measurements. When CA is configured the number of reporting criteria is scaled by number of serving frequencies, similar to EN-DC case.

	Nokia, Nokia Shanghai Bell
	Sub-topic 1-1: Issue 1-1: LS reply for need of coordination between MN and SN for 9×n in reporting criteria
If agreeable to both Ericsson and ZTE, we can volunteer to try work on the LS text once again in this meeting. Maybe we can find a compromise.
Sub-topic 1-2: Issue 1-2: Reporting criteria for EN-DC/NE-DC with more than one LTE and/or NR SCells configured
If one of the proposed TPs in the CRs is acceptable to all this is of course good. Otherwise we can agree to the proposal in WF to look at a better way to express the requirements. One option is as in option 3 where we use a specific expression as used in 38.133.
As for the number we basically added all minimum reporting criteria together (intra-f, inter-f etc.) which are applicable in table 8.2.2-1. NE-DC: 10 intra-f + 1 intra-f RSTD1 + intra-f E-CID + 10 inter-f + 1 inter-f RSTD which then only equals 23 (needs to be updated). Detailed numbers needs to checked (can have them in []).


 
CRs/TPs comments collection
The CRs included in the above sub-topics are not listed here.
	CR/TP number
	Comments collection

	R4-2003599
	 Nokia: section 9.1.5.1 is about Monitoring of multiple layers outside gaps.
the requirements related number of cells and SSBs are in 9.2.3. RAN4 has not agreed to this limitation. In fct RAN4 spend quite a long time discussing and agreeing on the current requirements.
We cannot agree to this CR and there is no reason to come back in next meeting.

	
	Company B

	
	

	R4-2004812
	Company A

	
	Company B

	
	



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

	Sub-topic #1-1
	R4-2004432 can be used as baseline. Companies had different views on whether the note is needed in R4-2004432 and more discussion is needed.
Tentative agreements:
Option 2 and R4-2004432 can be used as the baseline for the second round discussion. Nokia will lead the LS drafting.
Candidate options:

Recommendations for 2nd round:
Further discussion on whether the note in R4-2004432 as part of option 2 is needed and/or how to improve it.

	Sub-topic #1-2
	The situation is similar as that in the previous meeting. There are two solutions: one is to refer to total number while the other is to separately specify the number for LTE. One company suggested considering the other option, which is to use the same expression as 38.133 in 36.133.
Tentative agreements:
N/A
Candidate options:
In addition to the existing options, more option is added
Option 3: Use a specific expression as used in 38.133.
Recommendations for 2nd round:
Prepare the way forward to drive compromise. 
According to moderator understanding, the total number of criteria for EN-DC/NE-DC is specified and number of criteria for a single SCell is also specified, but they are distributed in different sections or specifications. So although the readability is not good without any change, the number of criteria can be calculated.
One possible candidate solution is to follow the direction provided by Nokia. Maybe we can explicitly specify the number for LTE with n SCell and at the same time cite or refer to 38.133 or other section. 



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

	#1
	Revise R4-2004432
Draft LS on UE reporting criteria
	
Nokia


	#2
	New WF
WF on remaining issue on NR reporting criteria
	ZTE



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

	R4-2004102
	Noted

	R4-2004432
	Revised

	R4-2004653
	Noted

	R4-2004103
	Return to
If there was an agreement, this CR will be revised to capture the agreement.

	R4-2004434
	Return to

	R4-2004650
	Return to

	R4-2003599
	Return to
One companies disagreed with the CR. The response from proponent is needed.

	R4-2004812
	Endorsed.
There is no comment until the deadline of 1st round.



Discussion on 2nd round (if applicable)

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  

	
	



Topic #2: RRM measurement and measurement gap
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003088
	Ericsson
	Requirements on measurements outside gaps for FR2
Proposal 1:
The requirements in this clause for FR2 measurement objects apply provided that the following conditions are met
Either:
· There are only SCells configured for FR2 
Or:
· The same SMTC offset is used for different CC on FR2 and:
· If smtc2 is configured on any FR2 CC, all CCs have the same periodicity for smtc1, and all CCs configured with smtc2 have the same periodicity for smtc2
· If smtc2 is not configured on any FR2 CC, the total number of different SMTC periodicities on all CCs does not exceed 2

	R4-2004332
	Huawei, HiSilicon
	Discussion on FR2 measurement outside gap
In this paper we provided our views on the SMTC alignment for FR2 intra-frequency measurement.
Proposal: Adopt option 1 as the compromised solution for FR2 SMTC alignment issue.
	· Case 1: If there is PCC or PSCC in FR2
· The same SMTC offset is used for different CC on FR2 and:
· If smtc2 is configured on any FR2 CC, all CCs have the same periodicity for smtc1, and all CCs configured with smtc2 have the same periodicity for smtc2
· If smtc2 is not configured on any FR2 CC, the total number of different SMTC periodicities on all CCs does not exceed 2
· Case 2: If there is only SCC in FR2
· No restriction on SMTC offset or periodicity on each CC




	R4-2004430
	Nokia
	Discussion on SMTC configuration in FR2
In this paper we analysed the UE complexity when performing intra-frequency measurements in FR2 and the complexity in ensuring the UE minimum requirements. Based on the detailed analysis we conclude:
Proposal 1: No limitations are introduced on the use of SMTC periodicities for intra-frequency carriers.
Proposal 2: No limitations are introduced on the use of Offset.
Proposal 3: Limit the use of SMTC2 for intra-frequency measurements in Rel-15.

	R4-2003089
	Ericsson
	(CR) Requirements on measurements outside gaps for FR2
Capture the restriction that non gap based measurement requirements apply, provided that the following conditions are met:
Either:
	There are only SCells configured for FR2 
Or:
- The same SMTC offset is used for different CC on FR2 and:
-If smtc2 is configured on any FR2 CC, all CCs have the same periodicity for smtc1, and all CCs configured with smtc2 have the same periodicity for smtc2
-If smtc2 is not configured on any FR2 CC, the total number of different SMTC periodicities on all CCs does not exceed 2

	R4-2004333
	Huawei, HiSilicon, Mediatek
	CR on FR2 measurement requriements outside gaps R15
Define applicability for FR2 intra-freqeuncy measurement requirements.

	R4-2003598
	Mediatek
	CR on TS38.133 for modification of the layer 3 and layer 1 measurement sharing factor when both SSB and RSSI symbol to be measured are considered (Section 9.2.5.1)
Revise the conditions for Klayer1_measurement =1, 
· if all of the reference signals configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency outside measurement gap are not fully overlapped by intra-frequency SMTC occasions, or 
· if all of the reference signal configured for RLM, BFD, CBD or L1-RSRP for beam reporting on any FR2 serving frequency outside measurement gap and fully-overlapped by intra-frequency SMTC occasions are not overlapped by with any of the SSB symbols and the RSSI symbols, indicated by SSB-ToMeasure and 1 symbol before each consecutive SSB symbols and RSSI symbols indicated by SSB-ToMeasure and 1 symbol after each consecutive SSB symbols and RSSI symbols indicated by SSB-ToMeasure, given that SSB-ToMeasure and SS-RSSI-Measurement isare configured, where SSB symbols are indicated by SSB-ToMeasure and RSSI symbols are indicated by SS-RSSI-Measurement;

	R4-2004286
	Huawei, HiSilicon
	Correction on gap pattern applicability in TS 36.133
Clarify that the appliability restriction of gap pattern #0, 1, 2, 3, 4, 6, 7, 8, 10 apply for ENDC, NEDC and LTE standalone operation.

	R4-2004334
	Huawei, HiSilicon
	CR to remove RSTD requirements for NE-DC in 36.133 R15
Remove intra-frequency RSTD measurement requirements for NE-DC from 36.133. Note that a companion CR R4-20xxxx to 38.133 is submitted to update inter-RAT RSTD measurement requirements in 38.133.

	R4-2004335
	Huawei, HiSilicon
	CR on inter-RAT RSTD requirements for NE-DC in 38.133 R15
Update the applicable LTE intra-frequency requriements (those for LTE SA) that apply for inter-RAT RSTD measurement configured by NR PCell on LTE serving frequency.


Open issues summary
Sub-topic 2-1
Issue 2-1: SMTC alignment for FR2 intra-frequency measurement
The situation does not change too much compared to previous meeting. For the following proposal, Option 1 and Option 1a are similar.
· Proposals for conditions under which FR2 intra-frequency measurement requirements (Clause 9.1.5) apply
· Option 1 (Ericsson R4-2003088, R4-2003089)
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· Option 1a (Huawei, HiSilicon, Mediatek, R4-2004332, R4-2004333)
· Case 1: If there is PCC or PSCC in FR2
· The same SMTC offset is used for different CC on FR2 and:
· If smtc2 is configured on any FR2 CC, all CCs have the same periodicity for smtc1, and all CCs configured with smtc2 have the same periodicity for smtc2
· If smtc2 is not configured on any FR2 CC, the total number of different SMTC periodicities on all CCs does not exceed 2
· Case 2: If there is only SCC in FR2
· No restriction on SMTC offset or periodicity on each CC
· Option 2 (Nokia R4-2004430)
· No limitations are introduced on the use of SMTC periodicities for intra-frequency carriers.
· No limitations are introduced on the use of Offset.
· Limit the use of SMTC2 for intra-frequency measurements in Rel-15.
· Recommended WF
· It is proposed to agree on Option 1a.

Sub-topic 2-2
For CR R4-2003598, R4-2004286, R4-2004334, and R4-2004335, please provide the comments directly in Section 2.3.2.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 2-1: Option 1 and 1a appear totally identical with different wording to describe the same SMTC restrictions. Only real difference is the order that the two top level cases are presented in, and the change of description between “SCells only” or “PCC or PSCC in FR2”.

As a network vendor in general we do not wish to introduce restrictions on configurations where RAN4 requierments apply, unless there is strong justification. In this instance, we think that the UE implementation aspects do justify the restrictions in option 1/1a, so we would like one of these options to be agreed rather than option 2, so that this long standing R15 issue can be closed.
….
Others:

	MTK
	Issue 2-1: SMTC alignment for FR2 intra-frequency measurement 
Support Option 1 or 1a.
Our very original proposal is to have one single SMTC configuration for all FR2 CCs in the same band. After the discussions in several meeting, we now can compromise to Option 1 or 1a.

	Apple
	Scheduling restriction is always assumed in FR2 for intra-frequency measurement. That means there is no motivation to configure different SMTC parameters, including offset and periodicity, for different CC, which can be PSCell or SCell. With this, a modified Option 1a is suggested
·   Case 1: If there is PCC or PSCC in FR2
· The same SMTC offset is used for different CC on FR2 and:
· If smtc2 is configured on any FR2 CC, all CCs have the same periodicity for smtc1, and all CCs configured with smtc2 have the same periodicity for smtc2
· If smtc2 is not configured on any FR2 CC, all CC have the same periodicity for smtc1. the total number of different SMTC periodicities on all CCs should be the same
· Case 2: If there is only SCC in FR2
· No restriction on SMTC offset or periodicity on each CC

	Huawei, HiSilicon
	Issue 2-1: SMTC alignment for FR2 intra-frequency measurement 
Similar comment as MTK above, we support option 1 or 1a as compromised solution. We also agree with Ericsson comment that option 1 and option 1a are technically same. 
We also support modified option 1a above from Apple.

	Intel
	Either option 1 or 1a can solve the problem. We are fine with recommended WF. 

	Qualcomm
	We also support option 1 or 1a.

	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1: Issue 2-1: SMTC alignment for FR2 intra-frequency measurement
We are still not acknowledging the problem described and presented. Fundamentally nothing is broken or even claimed to be broken in the specification. Hence, updating a closed release with such fundamental UE limitation should not be done.
Hence, we cannot agree to either options 1 or 1a. And we cannot support the WF.

	NEC
	Support option 1or 1a


 
CRs/TPs comments collection
The CRs included in the above sub-topics are not listed here.
	CR/TP number
	Comments collection

	R4-2003598
	 Nokia: We understand the issue raised but RLM, BFD and BCD is not performed on all serving cells in Rel-15. This needs to be addressed.

	
	Company B

	
	

	R4-2004286
	 Nokia: Specification clarification could help. However, the new text can be misunderstood in term when which GPs apply. Additionally, LTE SA requirements should not be in 38.133.

	
	Company B

	
	

	R4-2004334
	MTK: We agreed with this CR that LTE RSTD measurement configured by LPP via NR PCell should be named as inter-RAT.

	
	Company B

	
	

	R4-2004335
	MTK: We agreed with this CR that LTE RSTD measurement configured by LPP via NR PCell should be named as inter-RAT. But we wonder if section 9.4.4 is a better place to put these clarification?

	
	Huawei, HiSilicon: To MTK’s comment, we are also fine to move the change (on applicable requirements for RSTD measurement configured by LPP via NR PCell) to 9.4.4.1.1 and 9.4.4.2.1. 

	
	



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
	Totally 8 companies provided the comments. 7 companies supported Option 1 and Option 1a, which were viewed as almost identical. 1 company proposed the modification based on Option 1a. 1 company still have concern on putting any limitation. 
Tentative agreements:
NA
Candidate options:
The following options can be further discussed:
· Option 1a with Ericsson comments and modification suggestion from Apple.
· Option 2
Recommendations for 2nd round:
In moderator’s understanding, it seems common understanding among the chipset vendors on the conditions under which the requirements apply. It would be better to make it clear to provide guidance for deployment for operators and infra-vendors. 
The potential suggestion to address the concern on Option 1/1a would be to make the wording clearer that it is the condition under which the requirement works, and further discuss the requirements for which the proposed condition cannot be fulfilled in TEI-16 or Rel-17 WI.
Hope that the company could give the compromise. Since there is a concrete comment for modification of Option 1a, it is suggested to revise the joint CR R4-2004333 to capture the comment. R4-2003089 is suggested to merge into R4-2004333.



Suggestion 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 provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003089
	Merged.
Merged into the revised version of R4-2004333.

	R4-2004333
	Revised.
Capture the comments from companies.

	R4-2003598
	Return to
Proponent needs respond to Nokia comment.

	R4-2004286
	Return to 
Proponent needs respond to Nokia comments.

	R4-2004334
	Endorsed
1 company supported it. No negative comment is received by deadline of 1st round.

	R4-2004335
	Revised
1 company made comment, which is agreed to be captured.



Discussion on 2nd round (if applicable)

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  

	
	



Topic #3: Connected state mobility
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004281
	Huawei, HiSilicon
	Discussion on RRC processing delay for RRC release with redirection
Proposal 1: The expression for the RRC procedure delay in the core requirements shall remain unchanged for both R15 and R16 spec.
Proposal 2: The value is remained unchanged in R16 test cases and the same changes shall be made to remove the reference to TS 38.331 in the test cases.

	R4-2004842
	ZTE
	Discussion on RRC procedure delay in RRC release with redirection
Proposal 1: TRRC_procedure_delay = 20  ms.
Proposal 2: Specify TRRC_procedure_delay = X ms in core requirements and test cases.
Proposal 3: Specify TRRC_procedure_delay = 110 ms in clause 6.3.2.4 in 36.133 since there is no test case for redirection to NR. Endorse CR [4].

	R4-2004834
	ZTE
	[CR] RRC release with redirection test cases 38.133 R15
Remove references to 38.331 as agreed in WF R4-2002206.

	R4-2004833
	ZTE
	[CR] RRC release with redirection 38.133 R16

	R4-2004835
	ZTE
	[CR] RRC release with redirection 36.133 R15
Specify the value of TRRC_procedure_delay = 110 ms.

	R4-2004836
	ZTE
	[CR] RRC release with redirection 36.133 R16 Cat A

	R4-2004854
	ZTE
	Discussion on RRC re-establishment requirement
1. The UE is not aware of whether the network contains UE context before sending RRCReestablishmentRequest. Thus, the UE has to fulfill the delay requirement defined in clause 6.2.1.2.1 in TS 38.133 always.
Having a line saying “There is no requirement if the target cell does not contain the UE context” in the specification gives impression to readers that under some cases, the UE is certain that the network doesn’t have UE context, which can be misleading.
Proposal 1: The UE shall meet the delay requirement always since it can’t be sure whether the network has UE context or not.
Proposal 2: Agree on the CRs [3][4] to remove the statement “There is no requirement if the target cell does not contain the UE context” in the specification.

	R4-2004855
	ZTE
	CR on RRC re-establishment requirements R15
Remove the statement “There is no requirement if the target cell does not contain the UE context”.

	R4-2004856
	ZTE
	CR on RRC re-establishment requirements R16 (Cat A)

	R4-2003395
	Nokia
	Correction of CFRA RSRP threshold
Replacing cfra-csirs-DedicatedRACH-Threshold by rsrp-ThresholdCSI-RS


Open issues summary
Sub-topic 3-1
Issue 3-1: RRC processing delay for RRC release with redirection
· Proposals for how to handle RRC processing delay in core requirement
· Option 1 (Huawei R4-2004281): 
· The expression for the RRC procedure delay in the core requirements shall remain unchanged for both R15 and R16 spec.
· The value is remained unchanged in R16 test cases and the same changes shall be made to remove the reference to TS 38.331 in the test cases.
· Option 2 (ZTE R4-2004842, R4-2004834, R4-2004835): 
· TRRC_procedure_delay = 20  ms.
· Specify TRRC_procedure_delay = 20 ms in core requirements and test cases.
· Specify TRRC_procedure_delay = 110 ms in clause 6.3.2.4 in 36.133 since there is no test case for redirection to NR. Endorse CR [4].
· Recommended WF
· Further discussion is needed.

Sub-topic 3-2
Issue 3-2: removal of the statement about no requirement if UE context not contained for RRC re-establishment requirement
· Status of outcome of discussion in last meeting see in R4-2002290
· Sub-Topic 5-3. CR (ZTE). Ericsson is neutral. According to 1st round, three companies supported, while two/three were negative. So maybe it can be postponed.
[2020-03-05]
Ericsson: Agree with CR.
Huawei: Suggest no change.
· Proposals (ZTE, R4-2004854/R4-2004855) (the proposal is almost the same as last meeting)
· Proposal 1: The UE shall meet the delay requirement always since it can’t be sure whether the network has UE context or not.
· Proposal 2: Agree on the CRs [3][4] to remove the statement “There is no requirement if the target cell does not contain the UE context” in the specification.
[image: ]
· Recommended WF
· Quick check with companies who had the concern if the positions on this topic are changed.

Sub-topic 3-3
For CR R4-2003395, please provide the comments directly in Section 3.3.2.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 3-1: For R16, we have a preference that the Xms RRC processing delay is captured as a core requirement in 38.133. Since it offers better performance, we prefer ZTE option 2 (X=20ms) however if there is strong concern on the value we have not identified 110ms as a major issue in release 15, so a middle approach where 110ms is specified as a core requirement and test case is unchanged from R15 would be OK for us as a compromise
Eg option 2bis
· TRRC_procedure_delay = 110  ms.
· Specify TRRC_procedure_delay = 100 ms in core requirements. Already in test cases.
· Specify TRRC_procedure_delay = 110 ms in clause 6.3.2.4 in 36.133 since there is no test case for redirection to NR. 

Sub topic 3-2: As per our view at the end of last meeting we are neutral. Since the UE won’t know whether the target cell has the UE context, we can understand that the UE requirement should be the same regardless. However, we also understand that without UE context in the target cell, the whole procedure will fail, so there is no real need to define a UE requirement for a case that the procedure will not work anyway (even if the UE is blind to this)
….
Others:

	Mediatek
	Issue 3-1: RRC processing delay for RRC release with redirection
Option 1.
We have the same view with Huawei. Since this isn’t a critical issue in R15, we suggest to keep current value.  
Issue 3-2: removal of the statement about no requirement if UE context not contained for RRC re-establishment requirement 
Support Huawei, no change to current spec. 
Since this isn’t a critical issue in R15, we suggest to close this issue in this meeting. As what we commented in last meeting, this requirement is for RRC re-establishment. If the network doesn’t send the RRCreestablishment message to UE, it means the overall procedure is not a RRC re-establishment, but a RRC setup. We suggest to keep these sentences to align with legacy LTE spec. 

	ZTE
	Sub topic 3-1: As reasoned in our paper R4-2004842, we propose to specify TRRC_procedure_delay = 20 ms in core requirements and test cases. Having the requirement in both core requirements and test cases would mean a thorough correction.
Related CRs:
R4-2004834: simply captures changes agreed in WF R4-2002206, should be endorsed.
R4-2004835: interested companies can check this CR, here we spotted that TRRC_procedure_delay is unspecified in redirection to NR and we suggest to specify the value of TRRC_procedure_delay = 110 ms. Should be agreeable in our view.
As companies views are a bit diversed, we can lead another separate WF discussion like last meeting and try to reach some compromise. If companies think TRRC_procedure_delay = 20 ms is a bit too strict we’re willing to discuss a more proper value.
Sub topic 3-2: The discussion started last meeting and was postponed. For companies which don’t support to remove the statement of “There is no requirement if the target cell does not contain the UE context”, please explain under which condition the UE would know the target cell don’t contain UE context. Our intention is not to tighten requirements for UE, it’s just we believe the UE wouldn’t know if UE context is released or not anyways so the UE has to meet the requirements anyhow.
The problem with this statement is that it suggests the UE would know, at least under some cases, whether the UE context is present at network, which is not true. We have concerns that this statement would give misleading impressions to readers and cause problems.

	Apple
	Sub topic 3-1: Option 1 is preferred

	Huawei, HiSilicon
	Sub topic 3-1:
We support option 1. The issue results from the wrong reference to TS 38.331. We are fine to remove the reference in the related test cases. It can be observed that the value the RRC processing delay for Release with redirection in the test (110ms) is reused from LTE. We think it is not critical and necessary to enhance the performance of the delay for RRC processing at current stage for R16. We suggest to keep the core parts unchanged and remove the reference in the test cases for both R15 and R16. Enhancement of the processing delay could be considered in the further releases.

	Intel
	Issue 3-1: RRC processing delay for RRC release with redirection
It is not encouraged to further update R15 core requirement unless it is critical. We support option 1.

	Qualcomm
	Sub-topic 3-1: we support option 1.


 
CRs/TPs comments collection
CRs included in the above sub-topics are not listed here.
	CR/TP number
	Comments collection

	R4-2003395
	NEC: OK

	
	Company B

	
	



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

	Sub-topic #3-1
	7 companies made comments. 5 companies supported Option 1. 2 company supported to capture the RRC processing delay (Option 2). 1 company suggested the modification on Option 2.  
Tentative agreements:
NA
Candidate options:
· Option 1
· Option 2
· Option 2bis
· TRRC_procedure_delay = 110  ms.
· Specify TRRC_procedure_delay = 100 ms in core requirements. Already in test cases.
· Specify TRRC_procedure_delay = 110 ms in clause 6.3.2.4 in 36.133 since there is no test case for redirection to NR. 
Recommendations for 2nd round:

Further discuss the options above. If there was an agreement, it is suggested to use R4-2004834 and/or R4-2004835 to capture the agreement.

	Sub-topic #3-2
	4 companies made comments. 2 companies proposed no change. 1 company is neutral. 1 company proposed the change. 
Tentative agreements:
N/A
Candidate options:

Recommendations for 2nd round:
Further discussion. Proponent needs convince companies. If companies still had strong view, it is suggested not to come back in the future meeting. Then the status could be “rejected”.
In moderator’s understanding, there is no draft Cat A CR which needs be treated in this meeting. So both draft Cat A CRs are suggested to withdraw.



Suggestion 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 provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004834
	Return to
ZTE：R4-2004834: simply captures changes agreed in WF R4-2002206, should be endorsed.

	R4-2004833
	Withdrawn
Cat A CR to R4-2004834

	R4-2004835
	Return to

	R4-2004836
	Withdrawn
Cat A CR to R4-2004835

	R4-2004855
	Return to

	R4-2004856
	Withdrawn
Cat A CR to R4-2004855

	R4-2003395
	Endorsed



Discussion on 2nd round (if applicable)

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  

	
	



Topic #4: Timing
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004284	
	Huawei, HiSilicon
	CR on UE transmit timing
Remove the one shot timing in the introduction part


Open issues summary
CRs/TPs comments collection
CRs included in the above sub-topics are not listed here.
	CR/TP number
	Comments collection

	R4-2004284
	Ericsson : OK

	
	MTK: ok

	
	ZTE: OK

	
	Nokia: OK

	
	NEC: OK



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

	R4-2004284
	Endorsed



Discussion on 2nd round (if applicable)

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  

	
	



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

	R4-2003494
	Mediatek
	Discussion on remaining issues of TCI state switch
In the contribution, we discuss the remaining issues for TCI state switch. We have the following proposals:
Proposal 1: Delete the description of uplink transmission behaviour in TCI state switching requirement.
Proposal 2: To keep consistency to scheduling restriction requirement in Section 8.5.7.2 and Section 9.2.5.3.2, scheduling restriction shall be also applied to CSI-RS for CQI in TCI state switching.

	R4-2003493
	Mediatek
	draftCR on TCI state switch
1. Change 3ms to 
2. Add Repition ON for CSI-RS used if the target TCI state is unknown 
3. If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command at slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after  slot n+ THARQ +(3 ms +TOk*(Tfirst-SSB + TSSB-proc))/NR slot length. (If TOk =0, then it would be n+THARQ +3ms)
4. Delete PUSCH wording in DCI based TCI state switch requirment.
5. Add CSI-RS for CQI in scheduling restrcition in RRC based TCI state switch requirement.
Delete the PUCCH/PUSCH transmission in scheduling restrcition in RRC based TCI state switch requirement.

	R4-2003574
	Qualcomm
	Corrections to R15 MAC-CE based TCI state switching requirements
Observation 1. Guaranteeing PDCCH performance on the new TCI state is independent of receive on the old TCI state. 
Observation 1. In case target TCI state is not in the active TCI state list for PDSCH, there will be at most ~2ms (TSSB-proc) when PDCCH performance cannot be guaranteed if NW schedules MAC-CE based TCI state switch exactly 3ms before an SSB. 
Proposal 1. Modify MAC-CE based TCI state switch delay requirements as: “The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms +TOk*(Tfirst-SSB).”

	R4-2003575
	Qualcomm
	CR for correction to MAC-CE based TCI State switch timeline (Clause 8.10.3)
UE to switch to new beam 3ms after HARQ. Demodulation performance guranteed after reception of SSB

	R4-2004336
	Huawei, HiSilicon
	Discussion on SCell activation requirements
In this paper we provided our views on the SCell activation requirements.
Proposal 1: Update the cell detection time for FR2 unknown SCell activation as TFirstSSB_MAX + 15* TSMTC_MAX + 8*Trs
Proposal 2: The start point of the interruption shall not occur before n+1+, and shall not occur after n+1+, where TSSB_used is 
· TFirstSSB for FR1 known SCell with measurement cycle 160ms, and FR2 SCell when there is active serving cell in the same band
· TFirstSSB_MAX for FR1 known SCell with measurement cycle >160ms, FR1 unknown SCell, FR2 unknown SCell when there is no active serving cell in the same band
· TFineTiming for FR2 known SCell when there is no active serving cell in the same band
Proposal 3: The end point of the interruption shall not occur after n+1+ + Ninterruption, where is the interruption length defined in section 8.2.
Proposal 4: For FR2 SCell activation where there is active serving cell in the band, the requirements apply provided that the SSB pattern is same for the active serving cell and the SCell being activated.
Proposal 5: Definition of TFirstSSB and TFirstSSB_MAX should be updated such that it includes a complete SSB burst.
Proposal 6: UE is not expected to meet the requirements for RRM measurement and in case of FR2 the requirements for SSB based RLM/BFD/CBD/L1-RSRP measurement during the cell detection time for unknown SCell activation.

	R4-2004337
	Huawei, HiSilicon
	CR on SCell activation requirements R15
1. Add condition for FR2 SCell activation where there is active serving cell in the band that the SSB pattern is same for the active serving cell and the SCell being activated.
2. Update the definition of TFirstSSB and TFirstSSB_MAX such that it includes the complete SSB burst.
3. Add a statement that UE is not expected to meet the requirements for RRM measurement and in case of FR2 L1 measurement requirements during cell detection time for unknown SCell activation.

	R4-2004418
	Ericsson
	On Correction to SCell Activation Delay Requirements
In this contribution we have addressed issues regarding SCell activation delay timelines and definitions of interruption windows. In order to align the activation timeline for activation of first unknown SCell in FR2 to other activation cases, the following mutually exclusive proposals are made, with the intention of having companies statting whether it is preferred to use TFirstSSB or TFirstSSB_MAX in the corrected timeline:
Proposal 1a: 	The activation delay requirements for cases of first unknown SCell in FR2 are to be modified by replacing 24*Trs with TFirstSSB + 23*Trs.

Proposal 1b: 	The activation delay requirements for cases of first unknown SCell in FR2 are to be modified by replacing 24*Trs with TFirstSSB_MAX + 23*Trs.
We further propose a more compact description for activation of known SCell in FR2 with semi-persistent CSI-RS, as this simplifies the definition of the interruption window:

Proposal 2: 	The activation delay requirements for cases of known SCell in FR2 with semi-persistent CSI-RS are to be modified into a single requirement: Tactivation_time = Tuncertainty_MAC +TFineTiming + 5ms, where Tuncertainty_MAC = 0 if UE receives SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time.

Finally, we are proposing a modified description of the interruption window (see above for details):

Proposal 3: 	The interruption window is to be modified such that the end-point specifies the starting point of an interruption, where this point depends on whichever of TFirstSSB, TFirstSSB_MAX, TFineTiming, etc, is applicable for the SCell activation delay requirement. The interruption window requirement is to make references to clause 8.2 regarding the length of the interruption, which depends on whether the interrupted cell is intra- or inter-band.
A draft CR, comprising an updated version of the CR that was postponed at RAN4#94e, is provided in [4]. 

	R4-2004419
	Ericsson
	Draft CR 38.133 (8.3.2) Corrections to SCell Activation Delay Requirements
Introducing the following corrections:
· Modifying activation timelines for activation of first unknown SCell in FR2 by replacing “24*Trs” by “TFirstSSB_MAX + 23*Trs”
· Modifying activation timeline for activation of first known SCell in FR2 when SP CSI-RS is used, by merging the two cases into a single one and where the value of Tuncertainty_MAC is specified to 0 for one of the cases
· Modifying the expression for the interruption window to now define the starting point of the interruption, which is related to whichever of TFirstSSB, TFirstSSB_MAX, TFineTiming, etc, that applies for the activation delay requirement. Referring to clause 8.2 for the length of the interruption, which depends on whether the impacted cell is intra- or inter-band to the SCell being activated.

	R4-2003610
	Mediatek
	CR for SCell activation delay in FR2
Currently, when semi-persistant CSI-RS is configured for CSI report, Tuncertainty_MAC will include the waiting time of MAC-CE for SP CSI-RS. However, performing fine timing tracking (TFineTiming  ) is not necessarily to wait for the SP CSI-RS.
Remove the waiting time of MAC-CE for SP CSI-RS from Tuncertainty_MAC, and make fine timing tracking not depeding on the SP CSI-RS.

	R4-2004287
	Huawei, HiSilicon
	(CR) Correction onTCI state switching
The content related with one-shot timing adjustment is removed accordingly

	R4-2004417
	Ericsson
	Draft CR 38.133 (8.10.5) Corrections to RRC-based TCI state change
Introducing the following correction:
· Changing “slot n+ TRRC_processing +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length” to “slot n+ (TRRC_processing +TOk*(Tfirst-SSB + TSSB-proc)) / NR slot length”
· Changing “slot n+ TRRC_processing  +TL1-RSRP +TOuk*(Tfirst-SSB + TSSB-proc) / NR slot length” to “slot n+ (TRRC_processing  +TL1-RSRP +TOuk*(Tfirst-SSB + TSSB-proc)) / NR slot length”
Correcting some punctuation.

	R4-2004238
	Huawei, Hisilicon, MediaTek
	Correction on Psharingfactor
Following changes are made:
1. For SSB based RLM/BFD/CBD/L1-RSRP, the first condition of Psharingfactor=1 is removed;
2. For SSB based RLM/BFD/CBD/L1-RSRP, the second condition of Psharingfactor=1 is changed. RSSI is considered.
3. Same rules apply to CSI-RS based RLM/BFD/CBD/L1-RSRP.
4. Editorial corrections.

	R4-2004277
	Huawei, HiSilicon
	CR on interruption due to Acitve BWP switch
Remove the note in table Table 8.2.1.2.7-1 and Table 8.2.2.2.5-1.


Open issues summary
Sub-topic 5-1
Issue 5-1: Correction about uplink transmission for TCI switching
· Proposals (Mediatek R4-2003494/R4-2003493)
· Delete the description of uplink transmission behaviour in TCI state switching requirement.
· Recommended WF
· TBA

Sub-topic 5-2
Issue 5-2: Correction on restriction of CSI-RS reception for TCI switching
· Proposals (Mediatek R4-2003494/R4-2003493)
· To keep consistency to scheduling restriction requirement in Section 8.5.7.2 and Section 9.2.5.3.2, scheduling restriction shall be also applied to CSI-RS for CQI in TCI state switching.
· Recommended WF
· TBA

Sub-topic 5-3
Issue 5-3: Correction on timeline of reception on old TCI for TCI switching
· Proposals (Qualcomm R4-2003574/ R4-2003575)
· Modify MAC-CE based TCI state switch delay requirements as: “The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms +TOk*(Tfirst-SSB).”
· Recommended WF
· TBA

Sub-topic 5-4
Issue 5-4: Correction of activation timeline in FR2
· Proposals  :
· Option 1 (Ericsson R4-2004418/R4-2004419)
· The activation delay requirements for first unknown SCell in FR2 
· Alternative 1: The activation delay requirements for cases of first unknown SCell in FR2 are to be modified by replacing 24*Trs with TFirstSSB + 23*Trs.
· Alternative 2: The activation delay requirements for cases of first unknown SCell in FR2 are to be modified by replacing 24*Trs with TFirstSSB_MAX + 23*Trs.
· The activation delay requirements for cases of known SCell in FR2 with semi-persistent CSI-RS are to be modified into a single requirement: Tactivation_time = Tuncertainty_MAC +TFineTiming + 5ms, where Tuncertainty_MAC = 0 if UE receives SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time.
· Option 2 (Huawei R4-2004336)
· Update the cell detection time for FR2 unknown SCell activation as TFirstSSB_MAX + 15* TSMTC_MAX + 8*Trs
· Recommended WF
· Further discussion is needed

Sub-topic 5-5
Issue 5-5: Interruption window definition for SCell activation
· Proposals 
· Option 1 (Huawei R4-2004336/R4-2004337) : 
· The start point of the interruption shall not occur before n+1+, and shall not occur after n+1+, where TSSB_used is 
· TFirstSSB for FR1 known SCell with measurement cycle 160ms, and FR2 SCell when there is active serving cell in the same band
· TFirstSSB_MAX for FR1 known SCell with measurement cycle >160ms, FR1 unknown SCell, FR2 unknown SCell when there is no active serving cell in the same band
· TFineTiming for FR2 known SCell when there is no active serving cell in the same band
· The end point of the interruption shall not occur after n+1+ + Ninterruption, where is the interruption length defined in section 8.2.
· Option 2: (Ericsson R4-2004418/R4-2004419)
· The interruption window is to be modified such that the end-point specifies the starting point of an interruption, where this point depends on whichever of TFirstSSB, TFirstSSB_MAX, TFineTiming, etc, is applicable for the SCell activation delay requirement. The interruption window requirement is to make references to clause 8.2 regarding the length of the interruption, which depends on whether the interrupted cell is intra- or inter-band.
· Recommended WF
· TBA

Sub-topic 5-6
Issue 5-6: SSB pattern for FR2 intra-band CA case for SCell activation
· Proposals (Huawei R4-2004336/R4-2004337): For FR2 SCell activation where there is active serving cell in the band, the requirements apply provided that the SSB pattern is same for the active serving cell and the SCell being activated.
· Recommended WF
· TBA

Sub-topic 5-7
Issue 5-7: Definition of TFirstSSB and TFirstSSB_MAX
· Proposals (Huawei R4-2004336/R4-2004337): Definition of TFirstSSB and TFirstSSB_MAX should be updated such that it includes a complete SSB burst.
· Recommended WF
· TBA

Sub-topic 5-8
Issue 5-8: Restriction of RRM measurements for unknown SCell activation
· Proposals (Huawei R4-2004336/R4-2004337): UE is not expected to meet the requirements for RRM measurement and in case of FR2 the requirements for SSB based RLM/BFD/CBD/L1-RSRP measurement during the cell detection time for unknown SCell activation.
· Recommended WF
· TBA

Sub-topic 5-9
For CR R4-2003610, R4-2004287, R4-2004238, R4-2004277 and R4-2004417, please provide the comments directly in Section 5.3.2.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 5-1: Proposal seems OK
Sub topic 5-2: Proposal seems OK
Sub topic 5-3: This creates a gap during which the UE cannot be scheduled. This may put strict requirements on when the network applies the TCI state switch, in order to avoid loss of achievable end-user throughput. What is the assumed UE capability with respect to number of tracked TCI states? Is there any chance for the network to avoid such gap in the scheduling, other than getting tight constraints on when a TCI change command can be sent to the UE? If not, we would prefer to keep existing UE behaviour i.e. for switching to non-tracked TCI state stay on old state until SSB for target TCI state has been received and processed.
Subtopic 5-4: We can further discuss Option 2. Agree that there is a justification for replacing 15 Trs by 15 TSMTC_max, but it is a bit pessimistic to assume that all sweeps would start with zero knowledge of the general received power level. Second bullet in Option 1, activation delay requirements for cases of known SCell in FR2 with semi-persistent CSI-RS, is not in conflict with Option 2, and hence can be agreed regardless of whether we go for Option 1 or Option 2 for activation of first unknown SCell in a FR2 band.
Subtopic 5-5: Option 1: The proposed change does not solve the interruption window issue for all cases (e.g. for the case where periodic CSI-RS are used). Our proposal (Option 2) is as follows:
The starting point of an interruption as specified in clause 8.2 on PCell or any activated SCell in MCG for NR standalone mode, or on PSCell or any activated SCell in SCG for EN-DC mode, shall not occur before slot n+1+ and not occur after slot n+1+ , where TX is:
· TFirstSSB, for any scenario where Tactivation_time  includes TFirstSSB;
· TFirstSSB_MAX, for any scenario where Tactivation_time  includes TFirstSSB_MAX;
· Tuncertainty_MAC +TFineTiming, for any other scenario where Tactivation_time  includes TFineTiming and semi-persistent CSI-RS are configured;
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), for any other scenario where Tactivation_time  includes TFineTiming and periodic CSI-RS are configured.

The maximum duration of the interruption is specified in clauses 8.2.1.2.4, 8.2.2.2.2, 8.2.3.2.4, and 8.2.4.2.2 for EN-DC, SA, NE-DC, and NR-DC, respectively, where further the applicable value depends on whether the interrupted serving cell is in the same band (intra-band) as, or in a different band (inter-band) to, the SCell being activated. 
We do not see any significant difference between the proposals except that that our proposal is aiming at covering also the case with periodic CSI-RS, and that we are describing the end-point differently (endpoint versus duration of interruption). Both options are based on the same principle and we can work together on the wording.
Subtopic 5-6: In principle the patterns do not have to be the same as long as the UE is provided a TCI state for the SCell being activated. It will then know how to relate timing on one carrier to the start of the target SSB on another carrier.
Subtopic 5-7: According to our understanding e.g. TFirstSSB is the time to reception of the relevant SSB index.
….
Others:

	MTK
	Issue 5-1: Correction about uplink transmission for TCI switching
The intention of this proposal is that for UL transmissions, we should address them in the requirement of spatial relation switch rather than TCI-state switch. 
Further comments to Huawei:  For PUSCH part, we delete the sentence because we should not to say ‘transmit the PUSCH with target TCI’. DL TCI state switch is irrelevant to UL spatial relation. Our intention here is not prohibited UE to transmit PUSCH, but prohibited UE to transmit PUSCH with target TCI state.
For RRC part, the reason is the same. How to transmit the PUSCH is based on spatial info. If this spatial RS isn’t the DL RS in TCI switch, of course it’s fine to UE. If this spatial RS is the DL RS in TCI switch. The RRC reconfiguration only refresh the TCI state, UE still can transmit the UL based on the spatial relation info. with the DL RS
Issue 5-2: Correction on restriction of CSI-RS reception for TCI switching
The intention of this proposal is to keep consistency to scheduling restriction requirement with BM and Measurement. 
Issue 5-7: Definition of TFirstSSB and TFirstSSB_MAX


	Apple
	Sub topic 5-1: Agree with MediaTek proposal
Sub topic 5-2: Agree with MediaTek proposal
Sub topic 5-3: We have different understanding on this issue, if we agree on this change, then there is a time gap of TOk*(Tfirst-SSB), and within this gap it’s not clear which TCI could be used reliably for PDCCH to the UE, this time gap depends on the SSB periodicity which might be up to 160ms and the impact will be big.  Our view is using old TCI in this time gap will be safer than use the new one without any timing/frequency information. We agree that there is a mismatch between Ran1 and Ran4 spec, and as we commented in last meeting, it’s better to send LS to RAN1 to ask them to refer TS38.214 to RAN4 delay requirement, and it’s same as what they did for SCell activation delay.
Sub-topic 5-4: we support Option 1. We concerned on how likely network will make the SSBs on intra-band FR2 CCs not aligned with each other on time domain, and therefore to use TfirstSSB or use TfirstSSB_MAX may not have difference in the field. 
Sub-topic 5-5: we support option 1.
Sub-topic 5-6: Huawei proposal is the most conservative assumption, in fact as long as at least one detectable SSB of to-be-activated SCell is colliding with the SSB of existing serving FR2 CC on time domain, the timing information from active serving cell in that band is still usable, which means the pattern does not have to be same in theory. But if all the companies are fine to have such assumption of same SSB patterns, we are also fine.
Sub-topic 5-8: agree with Huawei

	Huawei, HiSilicon
	Issue 5-1: Correction about uplink transmission for TCI switching
We have some concern on this proposal. 
Removing PUSCH part in DCI based TCI switch implies that UE is not required to transmit PUSCH after the TCI switch delay, which we understand is not the intention.
Removing the PUSCH part in the scheduling restriction means UE is still able to transmit during RRC based TCI switch. The argument in the paper is that UE UL spatial info may not be impacted by TCI switch – we agree to this, but to conduct UL Tx, UE needs not only the spatial info but also the DL timing reference, and we understand the latter is not available during RRC based TCI switch.
Issue 5-2: Correction on restriction of CSI-RS reception for TCI switching
We are fine with the proposal.
Issue 5-3: Correction on timeline of reception on old TCI for TCI switching
We prefer to stick to the agreement from last meeting, i.e. the old TCI is used in TOk*(Tfirst-SSB). 
Issue 5-4: Correction of activation timeline in FR2
We support option 2 to capture the assumption of AGC for unknown SCell activation and get aligned with FR1 requirements. 
To Ericsson, for minimum requirements we are assuming the worst case and in our view it may be hard to agree on another assumption at this stage for Rel-15. Second bullet in Option 1 is another issue and we are fine with it.
To Apple, as discussed in Issue 2-1 there can be at least 2 different SMTC periodicities for FR2 CC, so in this case option 2 is more precise. 
[Apple comment to Huawei reply]: yes, it depends on the conclusion of Issue 2-1.
Issue 5-5: Interruption window definition for SCell activation
We support option 1.
To Ericsson, we agree that option 2 is more comprehensive covering more cases. However, the key difference between the options is that option 1 applies for the case when the RF re-tuning and AGC are non-consecutive in time, and in this case the “end point” is not identical to the “start point + duration”.  
Issue 5-6: SSB pattern for FR2 intra-band CA case for SCell activation
To Ericsson and Apple, the current requirement is
If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, then Tactivation_time is TFirstSSB+ 5ms
UE is supposed to do fine time tracking based on the first SSB in to-be-activated SCell, but the question is which SSB in the burst UE should use. It cannot be any SSB but should be the one that corresponds to the Tx beam for scheduling the UE. We agree with Ericsson that if the TCI is provided UE would know which SSB to use, but in the current requirement there is no TCI provision, and UE is supposed to know which SSB to use from the active serving cell. 
[Apple comment to Huawei reply]: even though the TCI is provided and UE know which SSB to use for timing T/F tracking on to-be-activated SCell (e.g. TCI is QCLed to the SSB#0 on to-be-activated Scell), UE has no idea about the suitable Rx beam to receive this SSB#0 of target being-activated SCell in case the SSB#0 on the same time position is not transmitted on active serving CC. 
Issue 5-7: Definition of TFirstSSB and TFirstSSB_MAX
To Ericsson, we will further check on the definition for TFirstSSB. On the other hand, we think TFirstSSB_MAX should be clear and should be updated such that it includes a complete SSB burst.
Issue 5-8: Restriction of RRM measurements for unknown SCell activation
We support the proposal. 

	Intel
	Issue 5-1: Correction about uplink transmission for TCI switching
Proposals from MTK make sense to us. We support the proposals.
Issue 5-2: Correction on restriction of CSI-RS reception for TCI switching
Proposals from MTK make sense to us. We support the proposals.
Issue 5-3: Correction on timeline of reception on old TCI for TCI switching
We were wondering if we can live with the mismatch. Removing TOk*(Tfirst-SSB) would create a time gap whereas UE is allowed not to have any data reception, which is not a preferred solution. However, although sending LS to ask RAN1 to update their spec may solve the problem, it is still not a highly preferred solution. we should be very careful if the solution involves change in release 15 specification in other working groups.
Issue 5-8: Restriction of RRM measurements for unknown SCell activation
Agree with Huawei’s proposal, given that during cell detection time for unknown target SCell activation procedure, no scaling factor is considered, which means UE should prioritize SCell activation procedure.

	Qualcomm
	Sub-topic 5-2: there is still a discrepancy between RAN1 and RAN4 requirements which is not addressed here. Also, we need more clarification why PUCCH/PUSCH is deleted from scheduling restriction
Sub-topic 5-3: we do not agree with Ericsson or Apple that the time gap can be large. NW has complete control on when MAC-CE based TCI state switch is sent to UE so it can align it to be precisely 3ms before an SSB. In such case and when TOk = 1, there will be ~2ms (TSSB-proc) when PDCCH performance cannot be guaranteed which is negligible impact in our view. In our view, this is the best compromise in order to adhere to RAN1 requirements while maintaining RAN4 agreements. In other words, the switch starts at slot n + THARQ +3 ms. We don’t think ~2ms of scheduling restriction can have a big impact.
Sub-topic 5-5: we support option 1.

	Nokia, Nokia Shanghai Bell
	5-1: Issue 5-1: Correction about uplink transmission for TCI switching
Mediatek R4-2003494/R4-2003493
Proposal 1 is ok. Proposal 2: TRS and CQI are both based on CSI-RS so can we just ay CSI-RS without being specific about the purpose of the CSI-RS?
1) section 8.10.6 correction is fine, but it was agreed in last meeting already?
2) ‘no later than’ change is not needed.
3) correction to 8.10.3 is not correct according to our understanding. 38.214 states 3ms
4) We don’t fully understand change 2. Needs more discussion.
5) As for adding CSI-RS for CQI: TRS and CQI are both based on CSI-RS so can we just ay CSI-RS without being specific about the purpose of the CSI-RS?

5-2: Issue 5-2: Correction on restriction of CSI-RS reception for TCI switching
Proposals (Mediatek R4-2003494/R4-2003493)
Proposal 1 is ok. Proposal 2: TRS and CQI are both based on CSI-RS so can we just ay CSI-RS without being specific about the purpose of the CSI-RS?
1) section 8.10.6 correction is fine, but it was agreed in last meeting already?
2) ‘no later than’ change is not needed.
3) correction to 8.10.3 is not correct according to our understanding. 38.214 states 3ms
4) We don’t fully understand change 2. Needs more discussion.
5) As for adding CSI-RS for CQI: TRS and CQI are both based on CSI-RS so can we just ay CSI-RS without being specific about the purpose of the CSI-RS?

5-3: Issue 5-3: Correction on timeline of reception on old TCI for TCI switching
Proposals (Qualcomm R4-2003574/ R4-2003575)
Can Qualcomm clarify if the UE is then not able to receive on the old TCI state (or new TCI state) for TOk*(Tfirst-SSB)?
One reason for this additional TOk*(Tfirst-SSB) was that the UE would be able to receive on old TCI state until it receives SSB on the new TCI state.
With this change there is always a gap in the PDCCH reception no matter if the target TCI state is known and in the active TCI state list.
This needs more discussion (including the CR)

5-4: Issue 5-4: Correction of activation timeline in FR2
We support option 1(Ericsson R4-2004418/R4-2004419).
5-5: Issue 5-5: Interruption window definition for SCell activation
Option 1 (Huawei R4-2004336/R4-2004337): the start point of interruption could be generally fine, Better naming for TSSB_used could be considered.  Is it needed to define the end point of interruption?

5-6: Issue 5-6: SSB pattern for FR2 intra-band CA case for SCell activation
(Huawei R4-2004336/R4-2004337):
We do not see a need for such restriction.
5-7: Issue 5-7: Definition of TFirstSSB and TFirstSSB_MAX
(Huawei R4-2004336/R4-2004337)
Our understanding is that the 5ms in the delay is considering the up to 5ms burst length already. Do we now count it twice?
5-8: Issue 5-8: Restriction of RRM measurements for unknown SCell activation
(Huawei R4-2004336/R4-2004337)
Why is this needed? UE is already allowed time for detection during the delay. 
5-9:
CR R4-2003610, R4-2004287, R4-2004238, R4-2004277 and R4-2004417, please provide the comments directly in Section 5.3.2

	NEC
	Issue 5-4: We support option 2. 
Issue 5-5: We support option 1.


 
CRs/TPs comments collection
CRs included in the above sub topics are not listed here.
	CR/TP number
	Comments collection

	R4-2003610
	Ericsson: OK

	
	Mediatek:  This CR is proposed to reflect the agreement in RAN4#93
Agreement
Fine time tracking will not depend on the SP CSI-RS activation used for CSI reporting
Further comments to Apple: This CR is proposed to decouple the dependency between TCI of SP CSI-RS for CSI reporting and SSB for fine tine tracking, and it still keeps the dependency between PDCCH TCI and the SSB for fine time tracking, as the assumption you mentioned. It can be observed that the  Tuncertainty_MAC  includes the waiting time for PDCCH TCI, and the “max(Tuncertainty_MAC + TFineTiming + 2ms, Tuncertainty_SP)” implies the SSB for fine time tracking will wait for the MAC-CE of PDCCH TCI. Hope this clarifies your concern.
[Apple comment to MTK reply]: yes, thanks, that clarified my question.

	
	Apple: small question: do we need to assume that the SSB of fine timing tracking shall be the SSB corresponding to the TCI state used for PDCCH? If this assumption is true, then UE needs to wait for MAC commend of PDCCH TCI activation before UE can know which SSB can be used for fine timing tracking. Even though we are also fine with it in RAN4 #93, but after that meeting we found this unclear point, we appreciate if companies can clarify it.

	
	Nokia: Change is fine if needed and reason is clear. But current reason for change is not clarifying the need for this change.

	R4-2004287
	Ericsson: OK

	
	Mediatek:  ok

	
	Nokia: OK

	
	NEC: OK

	R4-2004238
	Ericsson:OK

	
	 Nokia: Not ok. Some change in wording (is-are). First line not needed. RSSI is not clearly defined in all conditions where this is measured.

	
	

	R4-2004277
	Ericsson:OK

	
	Mediatek: The note is correct in switch delay requirement, but should not be duplicated here for interruption requirement. In Rel-15, we do not assume the victim CC will change its SCS when the aggressor CC is changing its BWP.
Further comments to Huawei: Sorry for the confusion. We are OK to this CR. 

	
	Huawei, HiSilicon: not sure if we get MTK comment correctly – we understand the comment is aligned with the proposed change in the CR, i.e. the note should be deleted in the interruption requirements. But please let us know if we get the comment incorrectly.

	
	Nokia: OK

	
	NEC: OK

	R4-2004417
	Mediatek: ok

	
	Nokia: 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# 5-1
	6 companies made the comments. 5 companies are OK with the proposal. 1 company had concern. The proponent provided the response. Need check if the response is OK to the company who had the concern.
Tentative agreements:
N/A
Candidate options:

Recommendations for 2nd round:
Check if the response is OK to the company who has the concern.

	Sub-topic# 5-2
	7 companies made the comments. 5 companies are OK with the proposal. 2 company made the comments, and proposed some additional changes. 1 company had some questions.
Tentative agreements:
N/A
Candidate options:

Recommendations for 2nd round:
Further discussion is needed to address companies’ comments and answer the questions.

	Sub-topic# 5-3
	6 companies provided the comment. 4 companies expressed the concern that with the change there will be a gap where the TCI state is unclear, and although the proponent made response more efforts are needed to convince companies.
Tentative agreements:

Candidate options:

Recommendations for 2nd round:
Further discussion is needed.

	Sub-topic# 5-4
	5 companies made the comments. 3 companies supported Option 1 while 2 companies supported Option 2. 
Tentative agreements:
The following bullet seems agreeable to the group:
· The activation delay requirements for cases of known SCell in FR2 with semi-persistent CSI-RS are to be modified into a single requirement: Tactivation_time = Tuncertainty_MAC +TFineTiming + 5ms, where Tuncertainty_MAC = 0 if UE receives SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time.
Candidate options:
· Option 1 (Ericsson, Apple, Nokia)
· The activation delay requirements for first unknown SCell in FR2 
· Alternative 1: The activation delay requirements for cases of first unknown SCell in FR2 are to be modified by replacing 24*Trs with TFirstSSB + 23*Trs.
· Alternative 2: The activation delay requirements for cases of first unknown SCell in FR2 are to be modified by replacing 24*Trs with TFirstSSB_MAX + 23*Trs.
· Option 2: (Huawei, NEC)
· Update the cell detection time for FR2 unknown SCell activation as TFirstSSB_MAX + 15* TSMTC_MAX + 8*Trs
Recommendations for 2nd round:
More discussion is needed.

	Sub-topic# 5-5
	6 companies made comments. 4 companies supported Option 1. 1 company had question and 1 company thought that both options are on the same principle.  
Tentative agreements:
The principle of both Option 1 and Option 2 is acceptable.
Candidate options:

Recommendations for 2nd round:
Companies can work together to provide the way forward and based on the way forward to work on the CR R4-2004419 and R4-2004337.

	Sub-topic# 5-6
	4 companies made the comments. 2 companies were negative and 1 company is neutral.
Tentative agreements:
N/A
Candidate options:

Recommendations for 2nd round:
The proponent needs convince the companies. More discussion is needed.

	Sub-topic# 5-7
	3 companies made comment. Companies are not convinced yet.
Tentative agreements:
N/A
Candidate options:

Recommendations for 2nd round:
Further check the definition of TFirstSSB as commented by Ericsson. More discussion is needed for definition of TFirstSSB_MAX. Further discussion is needed.

	Sub-topic# 5-8
	4 companies made the comment. 3 companies supported the proposal. 1 company questioned the proposal.
Tentative agreements:
N/A
Candidate options:

Recommendations for 2nd round:
More discussion is needed. The response to Nokia is needed.



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

	#1
	WF on SCell activation requirements
(Suggest to have a WF to organize the discussion for Sub-topic 5-4 ~ 5-8. Based on the WF the CRs can be prepared)
	
Huawei, HiSilicon




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

	R4-2003493
	Return to
Check if the response for sub-topic 5-1 is OK to Huawei, and need capture comments from companies.

	R4-2003575
	Return to

	R4-2004337
	Return to
Need harmonize with 4419.

	R4-2004419
	Return to
Need harmonize with 4337.

	R4-2003610
	Revised
It is suggested to capture Nokia comment by changing the reason for change in the cover page.

	R4-2004287
	Endorsed.

	R4-2004238
	Return to
More discussion with Nokia is needed.

	R4-2004277
	Endorsed

	R4-2004417
	Endorsed



Discussion on 2nd round (if applicable)

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  

	
	



Topic #7: Beam management based on SSB and/or CSI-RS
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003611
	Mediatek
	Scheduling restriction due to SSB configured for aperiodic L1-RSRP reporting on FR2
In this paper, our view on SSB configured for aperiodic L1-RSRP reporting on FR2 is provided. We have the following observations and proposals:
Observation 1: When the reporting type is aperiodic and the scheduling restriction is based on the reporting triggering, measurement time will be insufficient for the SSB based L1-RSRP in FR2, and it will not meet the corresponding accuracy requirement.
Observation 2: Scheduling restriction should apply on the SSB configured for L1-RSRP measurement, no matter if the reporting type is periodic, semi-persistent or aperiodic, in order to provide the specified measurement time for SSB based L1-RSRP in FR2.
Proposal 1: Down-select one of the following options, 
· Option 1: L1-RSRP accuracy requirement doesn’t apply for SSB based L1-RSRP in FR2, when the reporting type is aperiodic.  
· Option 2: Scheduling restriction should apply once the SSB is configured for L1-RSRP measurement, no matter the reporting type is periodic, semi-persistent or aperiodic.

	R4-2004001
	ZTE
	On definition of TCI chain
Observation 1: With the current definition, it’s not reasonable to allow multiple QCL types in one TCI chain.
Proposal 1: Clarify in the specification that “A TCI chain comprises of a single QCL Type.”

	R4-2004809
	Qualcomm
	QCL chain depth restriction in Rel-15 RRM requirements
Observation 1: Adoption of the proposal in [2] may lead to multiple reference signals of different types to co-exist in the same chain.
· With this proposal, reference signal 1 and 5 in scenario 3 of figure 1 will exist in the same chain and that is undesirable.
Proposal 1: RAN4 introduces the following text in the spec, that was proposed in [3], for clarification (change shown in red color):
------------------ TP begins ---------------------------------------------
3.6.7	Applicability of QCL
“For the requirements specified in this version of the specification, a reference signal is considered to be QCLed to another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of Reference Signals  in the chain is no more than 4. Even though a TCI state may have up to two QCL types, there is single QCL type per TCI chain.”
-------------------- TP end  -------------------------------
Observation 2: Proposal 1 allows one reference signal to be located in two different QCL chains and QCLed to two different reference signal w.r.t. different types. This is allowed according to RAN1 and RAN2 specs.

	R4-2003612
	Mediatek, Huawei
	CR on SMTC period for beam management requirements
· Add clarification on TSMTCperiod for multiple FR2 CCs.
· Add clarification on smtc1 and smtc2 for TSMTCperiod in candidate beam detection.

	R4-2003407
	Apple
	draft CR on SMTC2 configuration in SSB based CBD for R15
Add the SMTC2 configuration and exception condition into SSB based CBD requirement, which is same as in BFD requirement.

	R4-2004282
	Huawei, HiSilicon
	CR on CSI-RS based BFD
Add the condition that the bandwidth of CSI-RS shall larger than 24 PRBs

	R4-2004283
	Huawei, HiSilicon
	CR on CSI-RS based CBD
Add the condition that the bandwidth of CSI-RS shall larger than 24 PRBs

	R4-2003613
	Mediatek
	CR for CSI-RS based L1-RSRP measurement period
Add side condition that QCL-Type D should be provided in FR2 for CSI-RS resources in a resource set configured with higher layer parameter repetition set to ON.



Open issues summary
Sub-topic 6-1
Issue 6-1: Scheduling restriction due to SSB configured for aperiodic L1-RSRP reporting on FR2
· Proposals (Mediatek R4-2003611) Down-select one of the following options, 
· Option 1: L1-RSRP accuracy requirement doesn’t apply for SSB based L1-RSRP in FR2, when the reporting type is aperiodic.  
· Option 2: Scheduling restriction should apply once the SSB is configured for L1-RSRP measurement, no matter the reporting type is periodic, semi-persistent or aperiodic.
· Recommended WF
· Further discussion is needed.

Sub-topic 6-2
Issue 6-2: TCI Chain and QCL
· Proposals for TCI chain (ZTE R4-2004001) 
· Clarify in the specification that “A TCI chain comprises of a single QCL Type.”
· Proposal for QCL chain depth restriction (Qualcomm, R4-2004809)
· RAN4 introduces the following text in the spec, that was proposed in [3], for clarification (change shown in red color):
------------------ TP begins ---------------------------------------------
3.6.7	Applicability of QCL
“For the requirements specified in this version of the specification, a reference signal is considered to be QCLed to another reference signal if it is in the same TCI chain as the other reference signal, provided that the number of Reference Signals  in the chain is no more than 4. Even though a TCI state may have up to two QCL types, there is single QCL type per TCI chain.”
-------------------- TP end  -------------------------------
· Recommended WF
· Agree on “ There is a single QCL type per TCI chain”.

Sub-topic 6-3
For CR R4-2003612, R4-2003407, R4-2003613, R4-2004282, and R4-2004283, please provide the comments directly in Section 6.3.2.
There is partial overlapping part between R4-2003612 and R4-2003407.

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Ericsson
	Sub topic 6-1: Our preference is option 1, 
Sub topic 6-2: Basically the WF is ok, but we would prefer the wording “it is assumed there is single QCL type per TCI chain”
Sub topic 6-3:
….
Others:

	MediaTek
	Issue 6-1: Scheduling restriction due to SSB configured for aperiodic L1-RSRP reporting on FR2
The intention of this proposal is quickly recapped below.
From subclause 5.2.1.4 of TS 38.214, slot offset between aperiodic reporting request and PUSCH is provided by reportSlotOffsetList.
	For a semi-persistent or aperiodic CSI report on PUSCH, the allowed slot offsets are configured by the higher layer parameter reportSlotOffsetList. The offset is selected in the activating/triggering DCI.


And the max offset is 32 slots (max 8ms in 60KHz), as specified in TS 38.331
aperiodic                  SEQUENCE {
    reportSlotOffsetList   SEQUENCE (SIZE (1..maxNrofUL-Allocations)) OF INTEGER(0..32)
However, in L1-RSRP measurement time specified in subclause 9.5.4.1 of TS 38.133 in FR2 could take an even longer time than 32 slots, e.g., 24 x SMTC periods. (480ms when SSB period is 20ms)  
Thus, we propose 2 options to resolve this problem. Either way is fine to us.
Issue 6-2: TCI Chain and QCL 
Agree with the Recommended WF.

	Apple
	Sub topic 6-1: Option 2
Sub topic 6-2: Okay with moderator’s recommended WF


	Huawei, HiSilicon
	Issue 6-1: Scheduling restriction due to SSB configured for aperiodic L1-RSRP reporting on FR2
We prefer option 2. For option 1, the measurement will be meaningless and the report will be a waste of resource for both network and UE. We understand SSB can only be configured for L1-RSRP measurement as periodic resource (no matter if the reporting is periodic, semi-persistent or aperiodic).
Issue 6-2: TCI Chain and QCL
We support the recommended WF.

	Intel
	Issue 6-1: Scheduling restriction due to SSB configured for aperiodic L1-RSRP reporting on FR2
We support option 1. Option 2 may lead to throughput degradation when L1-RSRP is not triggered.
Issue 6-2: TCI Chain and QCL
We are OK with recommended WF.

	Qualcomm
	Sub topic 6-1: We propose a third option as below:
For SSB based aperiodic L1-RSRP reporting, 

                 The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/CSI-RS for tracking/CSI-RS for CQI on configured SSB for L1-RSRP measurement.

                The UE is expected to receive PDSCH on configured SSB for L1-RSRP measurement if the configured SSB is QCLed with the DMRS of PDSCH w.r.t. type D.

	NTT DOCOMO, INC
	Issue 6-1: Scheduling restriction due to SSB configured for aperiodic L1-RSRP reporting on FR2
We support Option 2. If option 1 is applied, measurement result of L1-RSRP would be meaningless. Even if L1-RSRP measurement is not triggered, scheduling restriction would occur due to SSB based L3 measurement or RLM and so on, so keeping accuracy requirement is more important.
QC’s proposal is also fine for us.

	Nokia, Nokia Shanghai Bell
	Sub-topic 6-1: Issue 6-1: Scheduling restriction due to SSB configured for aperiodic L1-RSRP reporting on FR2
We understand the issue raised but our understanding is that the current text referred to does not limit when the UE measures. In fact, it seems very clear that e.g. for triggered reporting UE would have to measure continuously as otherwise it would not be able to evaluate the trigger condition. Same for aperiodic trigger – UE is assumed to measure continuously once configured as otherwise the UE would not be able to report.
We do not support either options. We have commented on option 2 multiple times that there is difference between configured and measured.
We are wondering what change is needed?

Sub-topic 6-2: Issue 6-2: TCI Chain and QCL
The TP in Qualcomm paper starts to be aligned with our view. We understand the intention but we need to see how to capture this ‘direct TCI chain’ while not excluding the other TCI types.
Recommended WF is to work on the detailed TP.


 
CRs/TPs comments collection
CRs included in the above sub topics are not listed here.
	CR/TP number
	Comments collection

	R4-2003612
	Ericsson : Propose to merge 3612 and 3407

	
	Apple: Agree with updates. Some additional changes are captured in R4-2003407 for CBD section. Could we merge

	
	Nokia: It is not clear to us what the intention with the change is?
E.g. the line ‘TSMTCperiod is the shortest SMTC period among all CCs in the same FR2 band, given the SMTC offset of all CCs are the same on the same band’
UE performs RLM on PCell and PSCell only.
And for L1_RSRP specification say:
‘Upon request the UE shall be able to evaluate whether the L1-RSRP measured on the configured SSB resource’
And now this new text is potentially saying something else. Can lead to inconsistency?
More discussion needed (and also how this relates to 3407)

	R4-2003407
	Ericsson : Propose to merge 3612 and 3407

	
	MediaTek: It is OK for us.

	
	Apple: Okay to merge with R4-2003612

	
		Qualcomm: Following typo needs to be clarified in the CR (black denotes the text of the CR; typo shown and corrected in red color):               "The overlap between SSB CSI-RS for CBD and SMTC means that SSB CSI-RS for CBD is within the SMTC window duration."   





	
	Nokia: Our understanding is that smtc2 is per cell:
‘If smtc2 is present, for cells indicated in the pci-List parameter in smtc2 in the same MeasObjectNR’
Which needs to be considered. It is not clear if this new text in related to Psharing?
The text change related the new ‘longer evaluation..’ condition is not clear. It is unclear what it refers to.
More discussion is needed.

	R4-2003613
	Ericsson : OK

	
	MediaTek: We realized the track changes on CR R4-2003613 are missing. We will request a new Tdoc and the version with track chages has been shared in the email reflector with titile ” [RAN4 R15 RRM] Revision for R4-2003613 CR for CSI-RS based L1-RSRP measurement period”.
In the current SPEC, QCL-Type D is missing in some descriptions of N factor, while N factor intends to capture UE behavior related to QCL-Type D, i.e. RX beam behavior. Without this revision, the requirements will also be applicable to QCL-Type A/B/C.

	
	Apple: No track changes. Okay with the change.

	
	Nokia: no change marks.

	R4-2004282
	Ericsson : OK

	
	MediaTek: It is OK for us.

	
	Apple: Is the change necessary? The minimum BW for CSI-RS is 24 PRB.

	
	Huawei, HiSilicon: we will further check on the necessity, and the CR can be postponed.

	
	Nokia: OK

	
	NEC: Minimum CSI-RS BW is 24 RBs. OK for us as clarification CR

	R4-2004283
	Ericson : OK

	
	MediaTek: It is OK for us.

	
	Apple: Is the change necessary? The minimum BW for CSI-RS is 24 PRB.

	
	Huawei, HiSilicon: we will further check on the necessity, and the CR can be postponed.

	
	Nokia: OK

	
	NEC: Minimum CSI-RS BW is 24 RBs. OK for us as clarification CR



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

	Sub-topic# 6-1
	8 companies made the comments. 3 companies supported Option 1. 3 companies supported Option 2. 1 company provided the additional option. 1 company disagreed with two option and was not convinced by the necessity of the change. The views are quite diverse.
Tentative agreements:
N/A
Candidate options:
· Option 1 (Ericsson, Mediatek, Intel): L1-RSRP accuracy requirement doesn’t apply for SSB based L1-RSRP in FR2, when the reporting type is aperiodic.  
· Option 2 (Apple, Huawei, NTT DOCOMO) : Scheduling restriction should apply once the SSB is configured for L1-RSRP measurement, no matter the reporting type is periodic, semi-persistent or aperiodic.
· Option 3 (Qualcomm): 
· For SSB based aperiodic L1-RSRP reporting, 

The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/CSI-RS for tracking/CSI-RS for CQI on configured SSB for L1-RSRP measurement.

The UE is expected to receive PDSCH on configured SSB for L1-RSRP measurement if the configured SSB is QCLed with the DMRS of PDSCH w.r.t. type D.
· Option 4 (Nokia): no change
Recommendations for 2nd round:
Further discussion is needed.

	Sub-topic# 6-2
	6 companies made comments and can accept the recommended WF in principle. 2 companies had comments on how to capture the agreement.
Tentative agreements:
It is assumed there is single QCL type per TCI chain.
Candidate options:

Recommendations for 2nd round:
It is suggested to allocate a draft CR and companies can work together on it.



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

	#1
	
	





Suggestion on new draft CR assignment 
	
	CR t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Draft CR on applicability of QCL
	Qualcomm




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

	New CR
	Draft CR on applicability of QCL
As proposed in the Table above in Section 6.4.1.

	R4-2003612
	Revised
Response to Nokia is needed.

	R4-2003407
	Merged into R4-2003612
Response to Nokia is needed.

	R4-2005231
	Revised from R4-2003613 due to no change mark.
More discussion is needed on the revised version.

	R4-2004282
	Return to

	R4-2004283
	Return to



Discussion on 2nd round (if applicable)

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  
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...the UE need not support more than the number of reporting criteria, excluding reporting criteria
specificd in TS 38.133 [30] that are applicable for the UE configured with NE-DC operation, as

follows:
- [BD19] reporting criteria if the UE is not configured with any SCell o= NR-SCelicarricr
frequency.

- [10 + 9 x n] reporting criteria if the UE is configured with and n is the number of
configured E-UTRA serving frequencies. includin, and carrier frequencies.
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...the UE need not support more than the number of reporting criteria, exelsdinein addition to
reporting criteria specificd in TS 38.133 [50] that are applicable for the UE configured with NE-DC |
operation, as follows:

- [#8524] reporting criteria if the UE is not configured with any SCell or NR SCell but confizured
with a PSCell carrier frequency.

- [24 + 9 x n] reporting criteria if the UE is configured with n and with one NR.
carrier frequency and one or more NR §Cgll carrier frequencies
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The UE. which is capable of supporting and configured with NE-DC operation with PSCell and NR |
PCell and one or more NR carrier frequencies in total, shall be able to support in parallel per category
up to Exxt reporting criteria according to table 8.2.2-1 and according to TS 38133 [50. Section 9.1.4].
For the measurement categories belonging to measurements on: E-UTRA intra-frequency cells and E-
UTRA inter-frequency cells, inter-RAT per supported RAT, and NR cells on serving and non-serving
carrier frequencies (i.c. without counting other categories that the UE shall always support in parallel),
the UE need not support more than the mumber ofrcporlm2 eriteria in total,

criteriaas specified in TS 38.133 [50] that =

eperationsasfollows:
- [297BD)] reporting criteria if the UE is not configured with any SCell or PSCell or NR SCell. but
configured with NR PCgll

- When the UE is configured with at least one NR SCell. the number of additional reporting criteria
i5 (Eoatan—-pe.nr-10). where Eeqt gy —pc,np is specified in Section 9.1.4.2 of TS 38.133 [50].

- When the UE is configured with at least one of PSCell or at least one of $Cells, the number of
additional reporting criteria is derived based on Table 8.2.2-1.
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The requirements in this clause for FR2 measurement objects apply provided that the following

Either:

There are only SCells configured for FR2

Or:

- The same SMTC offset is used for different CC on FR2 and:

-If smtc2 is configured on any FR2 CC. all CCs have the same periodicity for smtcl, and all CCs
configured with smtc2 have the same periodicity for smtc2

-If smtc2 is not configured on any FR2 CC. the total number of different SMTC periodicities on all
CCs does not exceed 2
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Niieg: It is the total number of NR frequencies to be monitored for RRC re-establishment; Ngeg= 1 if

the target intra-frequency NR cell is known, clse Nizq=2 and Tigenst inra Xg = 0 if the target inter-
frequency NR cell is known.

; irementif the tasset-cell-docs not-contain the UE-cont
Ther eq o st

In the requirement defined in the below tables, the target FR1 cell is known if it has been meeting the
relevant cell identification requirement during the last 5 seconds otherwise it is unknown.




