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Introduction
The scope of this email discussion summary covers following agenda items.
6.15.1.1 SRS carrier switching requirements
6.15.1.3 CGI reading requirements with autonomous gap
6.15.1.6 Mandatory MG patterns

The sub topics for agenda 6.15.1.1 SRS carrier switching requirements are
· SRS carrier switching interruption requirements
· Impact to RRM measurement requirements due to SRS carrier switching

The sub topics for agenda 6.15.1.3 CGI reading requirements with autonomous gap are
· MIB decoding delay
· SIB1 decoding delay
· Known cell condition
· Interruption requirements
· Reply LS discussion

The sub topics for agenda 6.15.1.6 Mandatory MG patterns are
· Mandatory gap patterns in FR2 (GP#12-GP#23)
· Mandatory gap patterns in FR1 (GP#2-GP#11)


Topic #1: SRS carrier switching requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006474
	MediaTek inc.
	Observation 1: In EN-DC/NE-DC, owing to no effective coordinate mechanism from network and UE side, it’s not guaranteed to avoid the SRS carrier switching configuration from one CG to collide with measurement in the other CG.
Proposal 1: Define Interruption requirements of sync case for CA the same as async. case.
Proposal 2: When NR SRS carrier switch from carrier 1 to carrier 2, the UE is allowed to cause interruption to the LTE as follow.
· E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap.
· E-UTRA measurements are allowed to be interrupted due to NR SRS carrier switching in FR1.
Proposal 3: When LTE SRS carrier switch from carrier 1 to carrier 2, the UE is allowed to cause interruption to the NR measurement, reception and transmission.
· NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap
· NR measurements in FR1 are allowed to be interrupted.
NR measurements are allowed to be interrupted for UE not capable of per-FR gap.

	R4-2006713
	Qualcomm, Inc.
	Proposal 1: Interruption under synchronized CA is the same as asynchronized CA for SRS switching.
Observation 1: Always prioritizing SRS carrier switching against measurement is harmful to system performance and vice versa. Leaving the prioritization to UE allow UE to optimize the performance.
Proposal 2: For these two scenarios:
(1) NR measurement based on SSB/PBCH/CSI-RS collides with LTE SRS carrier switching
(2) E-UTRA measurement collides with NR SRS carrier switching
We propose that
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt the other tech or drop SRS switching.

	R4-2007104
	Nokia, Nokia Shanghai Bell
	Proposal1: The interruption length is expected to be one slot smaller in CA at least when the switch-to carriers and switch-from carrier are in the same TAG.  
Proposal2: For EN-DC and NE-DC, the RRM measurement requirement based on SSB/PBCH/CSI-RS in one CG can be extended if SRS carrier switching collides with the measurement resources in the other CG.

	R4-2007347
	OPPO
	Observation 1: NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap due to LTE SRS carrier switching due to NR SRS carrier switching. 
Observation 2: E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap.
Observation 3: Depending on scenario UE may choose to interrupt other tech or drop SRS switching.
Proposal 1: Interruption length for sync CA is the same as for async case.
Proposal 2: In EN-DC operation, 
· no impact to E-UTRA measurement requirements relevant to E-UTRA measurements due to NR SRS carrier switching. UE can drop NR SRS switching.
· NR measurements are allowed to be interrupted by LTE SRS carrier switching. 
Proposal 3: In NE-DC operation,
· no impact to NR measurements relevant to measurements based on SSB/CSI-RS due to LTE SRS carrier switching. UE can drop LTE SRS switching.
· E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching. 


	R4-2007644
	ZTE
	Proposal 1. Interruption length for CA is the same as for async case. 
Proposal 2. Impact on NR measurement requirements based on SSB/PBCH/CSI-RS due to LTE SRS carrier switching in EN-DC and NE-DC
· Option 1a
· NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap
· NR measurements in FR1 are allowed to be interrupted.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap.

Proposal 3. Impact to E-UTRA measurement requirements due to NR SRS carrier switching in EN-DC and NE-DC
· Option 1a
· E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap.
· E-UTRA measurements are allowed to be interrupted due to NR SRS carrier switching in FR1.


	R4-2007742
	Huawei, Hisilicon
	Proposal 1: Impact on NR measurement requirements based on SSB/PBCH/CSI-RS due to LTE SRS carrier switching
· If UE is support of per-FR measurement gap, then there is no interruption on the FR2 NR carriers. The NR measurements on FR1 are allowed to be interrupted by LTE SRS carrier switching. The corresponding measurement period can be extended.
· If UE is not support of per –FR measurement gap, the NR measurements are allowed to be interrupted by LTE SRS carrier switching. The corresponding measurement period can be extended.
Proposal 2: Impact to E-UTRA measurement requirements due to NR SRS carrier switching
· If UE is support of per-FR measurement gap, E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2. 
· If UE is not support of per –FR measurement gap, the LTE measurements are allowed to be interrupted by NR SRS carrier switching. The corresponding measurement period can be extended.


	R4-2007743
	Huawei, Hisilicon
	CR on impact on NR RRM measurement due to LTE SRS carrier switching

	R4-2007744
	Huawei, Hisilicon
	CR on impact on LTE RRM measurement due to NR SRS carrier switching

	R4-2007756
	Huawei, Hisilicon
	CR on NR SRS carrier switching interruption in TS 36.133

	R4-2007645
	ZTE
	CR to 38.133 on SRS carrier switching interruption requirements

	R4-2007646
	ZTE
	CR to 38.133 on impact to measurement requirements due to LTE SRS carrier switching



Open issues summary
SRS carrier switching interruption requirements
Issue 1-1-1: Interruptions length for CA (sync case)
· Proposals
· Option 1 (MediaTek, Qualcomm, ZTE)
· Option 1: Interruption length is the same as async case
· Option 2: (Nokia)
· Interruption length is expected to be one slot smaller in CA at least when the switch-to carriers and switch-from carrier are in the same TAG

· Recommended WF:   
· Option 1

Impact to RRM measurement requirements due to SRS carrier switching
Issue 1-2-1: Impact on NR measurement requirements based on SSB/PBCH/CSI due to LTE SRS carrier switching in EN-DC and NE-DC
· Proposals
· Option 1 (ZTE, MediaTek, Huawei, Nokia)
· For UE capable of per-FR gap, interruptions on NR measurements are allowed in FR1 but NOT allowed in FR2 
· For UE not capable of per-FR gap, interruptions on NR measurements are allowed in both FR1 and FR2.
· Option 2 (Qualcomm)
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt the other tech or drop SRS switching.
· Option 3 (OPPO)
· In EN-DC operation, NR measurements are allowed to be interrupted by LTE SRS carrier switching. 
· In NE-DC operation, no impact to NR measurements relevant to measurements based on SSB/CSI-RS due to LTE SRS carrier switching. UE can drop LTE SRS switching.

· Recommended WF:
· FFS

Issue 1-2-2: Impact to E-UTRA measurement requirements due to NR SRS carrier switching in EN-DC and NE-DC
· Proposals
· Option 1 (ZTE, MediaTek, Huawei, Nokia)
· For UE capable of per-FR gap, interruptions on E-UTRA measurements are allowed due to NR SRS carrier switching in FR1 but NOT allowed due to SRS carrier switching in FR2 
· For UE not capable of per-FR gap, interruptions on E-UTRA measurements are allowed due to NR SRS carrier switching in both FR1 and FR2.
· Option 2 (Qualcomm)
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt the other tech or drop SRS switching.
· Option 3 (OPPO)
· In EN-DC operation, no impact to E-UTRA measurement requirements relevant to E-UTRA measurements due to NR SRS carrier switching. UE can drop NR SRS switching. 
· In NE-DC operation, E-UTRA measurements are allowed to be interrupted by NR SRS carrier switching.

· Recommended WF:   
· FFS


Companies views’ collection for 1st round 
Open issues 
Issue 1-1-1: Interruptions length for CA (sync case)
	Company
	Comments

	QC
	Support recommended WF. For option 2, the TA effect discussed in previous meeting is not the TA difference between switch to and from carrier. TA creates timing difference between UL and DL, when SRS carrier switching happens in UL following UL timing, interruption on DL suffers from misalignment of timing between UL and TL due to TA

	Huawei
	Can agree with option 1.
The SRS carrier switching happens in uplink. TA exists between DL and UL. The uplink SRS carrier switching will impact the DL which may misalign with UL.

	Ericsson
	We support option 2 rather than the recommended WF; the requirements for CA would be 1 slot shorter when switching between carriers in the same TAG. The requirements should also be 1 slot shorter when the uplink time difference does not exceed a threshold X, such as 5uS.

	OPPO
	Support option 1.

	Apple
	Support Option 1.

	Intel
	Support option 1.

	Mediatek
	To Ericsson, 
Could you further explain why the CCs in the same TAG would have 1 slot shorter than async. case? As QC’s comments, TA creates the timing difference between DL and UL. The DL will suffer the additional 1slot interruption.

	Nokia
	We prefer Option2.
We understood the same interruption length is proposed because of UL TA. However, TA is not always required in case of CA. In practice, the uplink of multiple cells could be well aligned when CA is deployed in collocated way. Defining a smaller interruption length when TA helps minimize the performance impact due to SRS carrier switching.




Issue 1-2-1: Impact on NR measurement requirements based on SSB/PBCH/CSI due to LTE SRS carrier switching in EN-DC and NE-DC
	Company
	Comments

	QC
	In MTK, Nokia, ZTE and Huawei’s paper, it is recognized that both  base station and UE are not able to coordinate across RAT for SRS carrier switching and measurement. Therefore, while NR measurement can be interrupted by LTE SRS carrier switching, on the other hand, LTE SRS carrier switching can also be dropped due to NR measurement scheduling. Therefore, we can agree with option 1 if the note “LTE SRS carrier switching is allowed to be dropped when colliding with NR measurement” is appended to option 1. 

	Mediatek
	To QC, UE are not able to coordinate across RAT, thus it’s hard for UE to decide whether dropping SRS when colliding with measurements, but SRS will be dropped due to measurement gap.
We suggest to update the option 1 to consider the LTE SRS carrier switching dropping due to the impact of measurement gap in NR.

· For UE capable of per-FR gap, interruptions on NR measurements are allowed in FR1 but NOT allowed in FR2 
Dropping SRS carrier switching are allowed in FR1 due to NR measurement with gap but NOT allowed in FR2. 

· For UE not capable of per-FR gap, interruptions on NR measurements are allowed in both FR1 and FR2.
Dropping SRS carrier switching are allowed in both FR1 and FR1 due to NR measurement with gap.

	Huawei
	Support Option 1.
The accurate description is: Impact on NR measurement requirements based on SSB/PBCH/CSI-RS due to LTE SRS carrier switching:
•	If UE is support of per-FR measurement gap, then there is no interruption on the FR2 NR carriers. The NR measurements on FR1 are allowed to be interrupted by LTE SRS carrier switching. The corresponding measurement period can be extended.
•	If UE is not support of per –FR measurement gap, the NR measurements are allowed to be interrupted by LTE SRS carrier switching. The corresponding measurement period can be extended.
In NEDC operation, LTE SRS carrier switching is indicated by eNB. However the exact SSB/PBCH/CSI-RS measurement resource which are measured in NR side may be not known to eNB. Thus eNB may still indicate UE to perform LTE SRS carrier switching procedure. The NR measurement may be impacted. In ENDC, it may be possible for eNB to know the SSB/PBCH/CSI-RS measurement resource of NR side, however in order to uniform UE behaviour for ENDC, NEDC and LTE SA scenario, we suggest to use a general the principle.

	Ericsson
	We support option 1, which is in line with LTE SRS carrier switching

	OPPO
	Generally, we support UE can choose to interrupt other tech or drop SRS switching depending on different scenarios.
Firstly, for both EN-DC and NE-DC, NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap, but are allowed to be interrupted for UE not capable of per-FR gap due to LTE SRS carrier switching.
For EN-DC, we can compromise to the proposal by MTK (updated according to option 1). As NR measurement and LTE SRS carrier switching are all known to LTE anchor node, interruption could be allowed triggered by LTE side.
For NE-DC, we support option 3. In NE-DC operation, no impact to NR measurements relevant to measurements based on SSB/CSI-RS due to LTE SRS carrier switching. UE can drop LTE SRS switching.

	Apple
	Support option 1. Here we cannot assume the perfect coordination between LTE and NR RAT entities at UE, and secondly SRS carrier switching is the UE activity involving RF adjustment which cause interruption, but the measurement is not a UE activity which will normally cause interruption, and therefore we agree to consider SRS carrier switching as an aggressor activity to interrupt measurement in this case.    

	Intel
	We think proposal from MTK makes sense. Option 1 requires good coordination between the two RATs, which can be supported by some UE but not all the UE. 

	ZTE
	We support Option 1.
To Qualcomm: It is fine to add a note that LTE SRS carrier switching can be dropped. Some UE may be able to coordinate so that dropping LTE SRS carrier switching should be allowed.
To Huawei: The description in option 1 is general description which applies to all the cases. If we only consider NR measurement that interrupted by SRS carrier switching, your suggested wording, which may be further polished, would be fine.
To OPPO: When we talking about dropping SRS carrier switching, it means coordination between RATs are required. At least some chipset vendors claimed this is not possible. So what’s in your view that UE not capable of coordination between RATs can know the collision between LTE SRS transmission and NR measurements?
To MediaTek: We believe the dropping SRS carrier UE behaviour you mentioned has already been covered by measurement gap requirements. There is no need to be discussed here.

	Mediatek
	To ZTE: We agree with you that dropping SRS behaviour was already captured in meas. gap’s requirement. We just want to highlight this here.

	Nokia
	We prefer Option1. 
If both network and UE cannot coordinate on the measurement configuration and SRS carrier switching in respective CGs, the interruption on measurement seems unavoidable. Some simple statement can be made on the possibility of extended measurement delay in the spec.



Issue 1-2-2: Impact to E-UTRA measurement requirements due to NR SRS carrier switching in EN-DC and NE-DC
	Company
	Comments

	QC
	Similar to comment on issue 1-2-1, we can agree with option 1 if the note “NR SRS carrier switching is allowed to be dropped when colliding with LTE measurement” is appended to option 1.

	Mediatek
	The same as 1-2-1.
We suggest to update the option 1 to consider the NR SRS carrier switching dropping due to measurement gap in LTE which was already captured in the spec.
· For UE capable of per-FR gap, interruptions on E-UTRA measurements are allowed due to NR SRS carrier switching in FR1 but NOT allowed due to SRS carrier switching in FR2 
Dropping NR SRS carrier switching are allowed due to E-UTRA inter-frequency measurement in FR1 but NOT allowed in FR2. 

· For UE not capable of per-FR gap, interruptions on E-UTRA measurements are allowed due to NR SRS carrier switching in both FR1 and FR2.
Dropping NR SRS carrier switching are allowed due to E-UTRA inter-frequency measurement in both FR1 and FR2. 

	Huawei
	Support Option 1.
Similar view as issue 1-2-1.

	Ericsson
	We support option 1, which is in line with LTE SRS carrier switching

	OPPO
	Similar view as issue 1-2-1.
We can support the updated option 1 by MTK for NE-DC. 
No interruption for EN-DC and UE can drop NR SRS switching (option 3).
And for both EN-DC and NE-DC, due to NR FR2 SRS carrier switching, E-UTRA measurements are NOT allowed to be interrupted for UE capable of per-FR gap, but are allowed to be interrupted for UE not capable of per-FR gap.

	Apple
	Support option 1

	Intel
	Similar to 1-2-1.

	ZTE
	Support Option 1. Same view as for issue 1-2-1.

	Nokia
	We prefer Option1. 
If both network and UE cannot coordinate on the measurement configuration and SRS carrier switching in respective CGs, the interruption on measurement seems unavoidable. Some simple statement can be made on the possibility of extended measurement delay in the spec.




CRs/TPs comments collection
Comments on the CRs are important in the 1st round discussion to facilitate a stable version to be further discussed in the 2nd round.
CR R4-2007756 is resubmission of endorsed CR R4-2005343.

	CR/TP number
	Comments collection

	R4-2007645
	Ericsson : the structure is Ok, the details need to be aligned with agreements in the meeting

	
	Mediatek: some update
1. -	for UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 38.331 [38], and is compliant to the requirements for inter-band CA with uplink in one NR band and without simultaneous Rx/Tx specified in TS 38.101 [52], the SRS transmission are not simultaneously scheduled with DL SSB/CSI-RS for L3 or L1 measurements on other carriers.

	
	



	CR/TP number
	Comments collection

	R4-2007646
	QC: LTE SRS carrier switching can not interrupt NR inter-frequency measurement within gap because transmission on measurement gap is not allowed

	
	Ericsson : overlaps with Huawei's CR

	
	ZTE: Agree with QC’s comments



	CR/TP number
	Comments collection

	R4-2007743
	Ericsson : Ok, but we may need to think on more the terminology and if "LTE SRS carrier based switching" and "NR SRS carrier based switching" is what Swe are going to use them in both specs. Maybe, they need to be defined somewhere in one place in definitions?

	
	ZTE: no interruption to inter-frequency measurement requirements as QC commented.
No interruption to SFTD measurements as it is for NR-DC

	
	



	CR/TP number
	Comments collection

	R4-2007744
	Ericsson : As 7743

	
	ZTE: no interruption to any gap based measurements.

	
	



	CR/TP number
	Comments collection

	R4-2007756
	Mediatek: some update
2. -	for UE, which does not support simultaneous reception and transmission for inter-band TDD CA specified in TS 38.331 [38], and is compliant to the requirements for inter-band CA with uplink in one NR band and without simultaneous Rx/Tx specified in TS 38.101 [52], the SRS transmission are not simultaneously scheduled with DL SSB/CSI-RS for L3 or L1 measurements on other carriers.
PUSCH less SCC->  SCC not configured for PUCCH/PUSCH transmission

	
	Ericsson : OK with endorsed CR

	
	




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1-1
SRS carrier switching interruption requirements
	Tentative agreements:
Interruption requirements for CA other than case 1, case 2 and case 3 are the same as for async case
· Case 1: CA is co-location deployed
· Case 2: Single TAG CA, or carriers in the same TAG for multiple TAG CA
· Case 3: uplink time difference does not exceed a threshold X
· X = [5] us

Candidate options:
Whether interruptions length for the CA cases would be 1 slot shorter
· Case 1: CA is co-location deployed
· Option 1: Yes
· Option 2: No
· Case 2: Single TAG CA, or carriers in the same TAG for multiple TAG CA
· Option 1: Yes
· Option 2: No
· Case 3: uplink time difference does not exceed a threshold X
· Option 1: Yes
· Option 2: No

Recommendations for 2nd round:
Further discussion and conclude on the open issue


	Sub-topic #1-2
Impact to RRM measurement requirements due to SRS carrier switching
	Tentative agreements:
In EN-DC and NE-DC operation,
· For UE capable of per-FR gap, 
· Interruptions on NR measurement are allowed in FR1 but NOT allowed in FR2 due to LTE SRS carrier based switching.
· Additional delay can be expected on NR measurement in FR1 when UE is configured to perform LTE SRS carrier based switching.
· For UE not capable of per-FR gap, 
· Interruptions on NR measurement are allowed in both FR1 and FR2 due to LTE SRS carrier based switching.
· Additional delay can be expected on NR measurement in both FR1 and FR2 when UE is configured to perform LTE SRS carrier based switching.
· Note: LTE SRS carrier based switching is allowed to be dropped when colliding with NR measurement

In EN-DC and NE-DC operation,
· For UE capable of per-FR gap,
· Interruptions on E-UTRA measurement are allowed due to NR SRS carrier based switching in FR1, but NOT allowed due to NR SRS carrier based switching in FR2.
· Additional delay can be expected on E-UTRA measurement when UE is configured to perform NR SRS carrier based switching in FR1.
· For UE not capable of per-FR gap, 
· Interruptions on E-UTRA measurement are allowed due to NR SRS carrier based switching in both FR1 and FR2.
· Additional delay can be expected on E-UTRA measurement when UE is configured to perform NR SRS carrier based switching in FR1 and/or in FR2.
· Note: NR SRS carrier based switching is allowed to be dropped when colliding with E-UTRA measurement

Recommendations for 2nd round:




Recommendations on WF/LS assignment 
If the open issue in sub-topic #1-1 cannot be concluded in the second round, WF is needed to capture the remaining open issue.
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	



CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2007645
	To be revised.
Capture the comments from Mediatek.
Capturing agreements on CA requirements in this meeting.

	R4-2007646
	To be revised.
Capture the comments from QC.
Capture changes on L1 RSRP measurement as in R4-2007743.

	R4-2007743
	To be merged to R4-2007646

	R4-2007744
	To be revised.
Capture the comments from ZTE.

	R4-2007756
	To be revised.
Capture the comments from Mediatek.





Discussion on 2nd round 
Whether interruptions length for the CA cases would be 1 slot shorter
· Case 1: CA is co-location deployed
· Option 1: Yes
· Option 2: No
· Case 2: Single TAG CA, or carriers in the same TAG for multiple TAG CA
· Option 1: Yes
· Option 2: No
· Case 3: uplink time difference does not exceed a threshold X
· Option 1: Yes
· Option 2: No

	Company
	Comments

	
	




Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	

	
	





Topic #2: CGI reading requirements with autonomous gap
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006476
	MediaTek inc.
	Proposal 1: Define the known condition base on reported SSB other than overall SMTC duration in CGI reading.
Proposal 2: For the target CGI reading in FR2 bands, the CGI reading is under the known condition if it has been meeting the following conditions:
-	During the period equals to [1.28s] from the last transmission of the SSB used for L3-RSRP report to UE receives the target CGI reading command,
-	the UE has sent a valid L3-RSRP measurement report with SSB index 
-	During the period from UE sends a valid L3-RSRP reporting to UE repots a valid CGI,
-	the SSBs used for L3-RSRP report remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3
-	the MIB information contained in the SSB used for L3-RSRP report remains decodable with the SNR ≥ [-3]dB
 		-	the RMSI CORSETs associated with the SSB used for L3-RSRP report remain detectable with the SNR ≥ [-3]dB 
Proposal 3: When known condition is defined, the MIB decoding delay are [5] TSMTC for both FR1 and FR2, where TSMTC is the SMTC periodicity of the carrier with target cell.
Proposal 4: The CGI reading requirement shall be defined with one-shot decoding for SIB1 on SNR=-3dB.
Proposal 5: The RMSI decoding delay is [7] ×160ms.

	R4-2006714
	Qualcomm, Inc.
	Observation 1: In practice, gNB can get the CGI information much faster than decoding delay with high probability if the MIB decoding delay is set based on UE sweeping Rx beams to find the best one. 
Proposal 1: Allow UE to search for all Rx beams in FR2 for MIB decoding.
Proposal 2: Side condition for SIB decoding is -3dB, number of sample required is 7. 
Proposal 3: Interruption time for SIB decoding per sample is 2*BWP switching time + SIB decoding time+ 1 slot (victim cell). 

	R4-2006970
	Ericsson
	Observation 1 : Performing RX beam sweep does not guarantee that the UE uses the best RX beam, if the orientation or channel conditions change during the beam sweep.
Observation 2 as long as the request to decode CGI is made reasonably quickly (based on a suitable known cell condition) then there is a good probability that the best beam at the time of measurement corresponds to the best beam at the later time when decoding MIB.
Proposal 1 : For FR2, known cell condition is defined as 5s
Proposal 2 : For FR1 no known cell condition needs to be defined since SSB selection is up to UE implementation
Proposal 3 : RX beam sweep is not assumed in MIB decoding procedures.
Proposal 4 : SIB1 decoding is assumed to be one shot at -6dB SNR (option 1a/1b)
Proposal 5 : SIB 1 decoding is assumed to be based on 4 samples (option 1a)
Proposal 6 : Margin for SIB1 interruption is  2*RF tuning time + 1 slot (victim cell SCS) where RF tuning time is assumed to be 1ms
Proposal 7 : A value of T321 timer of 2s for both FR1 and FR2 with autonomous gaps is recommended to RAN2.

	R4-2007640
	ZTE
	Proposal 1. Rx beam sweeping FR2 is allowed.
Proposal 2. MIB decoding delay is N*[5] * TSMTC, where TSMTC is SMTC periodicity of target cell and N=8.
Proposal 3. SIB1 decoding delay requirements are define with -6dB SINR and 6 samples. How SIB1 decoding is performed is up to UE implementation.
Proposal 4: Margin for SIB1 decoding interruption is 2*RF tuning time + 1 slot (victim cell SCS).
Proposal 5. Known cell condition for both FR1 and FR2 is:
· During the last 5 seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
Proposal 6. Known cell condition for both FR1 and FR2 is:
· During the last [5] seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
Proposal 7. The value for Timer T321 is 2 seconds for FR1 and 9 seconds for FR2.

	R4-2007860
	Huawei, HiSilicon
	Proposal 1: UE is allowed to do Rx beam sweeping for MIB decoding, and MIB decoding delay is 
· [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell
Proposal 2: Known condition for CGI reading is defined as 
· During the last 5/3 seconds for FR1/FR2 before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
Proposal 3: Define the SIB1 decoding performance at -3dB side condition and based on 7 samples.
Proposal 4: The margin in SIB1 decoding interruption is defined as 2ms. 

	R4-2007861
	Huawei, HiSilicon
	In this paper we provided our views on how to define LTE CGI reading requirements for different scenarios. The proposals are summarized in the following table.
	
	Measurement period 
	Interruption on LTE serving cells 
	Interruption on NR serving cells

	EN-DC
	8.17 of 36.133
Refer to LTE SA requirements
	8.2.1 of 38.133
Same as requirements for inter-RAT RSTD

	NR SA
	9.4 of 38.133
	N.A.
	8.2.2 and 8.2.4 of 38.133
Refer to EN-DC requirements




	R4-2008188
	Nokia, Nokia Shanghai Bell
	1. known cell condition for CGI reading with autonomous gap could be:
In FR1 and FR2, the target cell is known if it has been meeting the following conditions:
During the last 5 seconds before the reception of the report CGI command,
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· One of the SSBs measured from the target cell remains detectable according to the cell identification conditions specified in clause 9.3.
- One of the SSBs measured from the target cell remains detectable during CGI reading delay according to the cell identification conditions specified in clause 9.3.
SIB1 decoding delay should be 4 * SMTC period
Beam sweeping is not needed for MIB decoding. 
MIB decoding delay in FR2 is [5] * SMTC period. 
CGI reading delay of NR cell should be [9] * SMTC period
T321 timer value of autonomous gap should be [9] * SMTC period

	R4-2006715
	Qualcomm, Inc.
	CR: CGI reading

	R4-2006971
	Ericsson
	CR: LTE CGI measurements with autonomous gaps for 38.133

	R4-2006972
	Ericsson
	CR: NR CGI measurements with autonomous gaps for 36.133

	R4-2007641
	ZTE
	CR to 38.133 on CGI reading of NR cell

	R4-2007642
	ZTE
	CR to 38.133 on interruption requirements for CGI reading

	R4-2007862
	Huawei, HiSilicon
	CR to 36.133 on interruption requirements for CGI reading

	R4-2007863
	Huawei, HiSilicon
	CR to 36.133 on CGI reading of LTE cell

	R4-2008189
	Nokia, Nokia Shanghai Bell
	Draft Response LS on CGI reading with autonomous gaps

	R4-2007643
	ZTE
	Reply LS on CGI reading with autonomous gaps




Open issues summary
MIB decoding delay
Issue 2-1-1: Rx beam sweeping for MIB decoding in FR2 
· Proposals
· Option 1 (Ericsson, MediaTek, Nokia)
· Rx beam sweeping is not assumed
· Option 2 (Qualcomm, Huawei, ZTE)
· Allow UE to perform Rx beam sweeping

· Recommended WF:  
· FFS

Issue 2-1-2: MIB decoding delay for FR2  
· Proposals
· Option 1  
· [5] * TSMTC, where TSMTC is SMTC periodicity of target cell
· Option 2 
· [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.

· Recommended WF:  
· Depending on outcome of Issue 2-1-1. 

SIB1 decoding delay
Simulation results for SIB1 decoding from ZTE (R4-2001272), Huawei (R4-2001643), Ericsson (R4-2001364), Nokia (R4-2002046, R4-2004516), MediaTek (R4-2001035, R4-2003503) are summarized in Table 1.
Table 1. Number of attempts to achieve 90% of SIB1 decoding success rate with SNR=-6dB
	Frequency
	Channel
	Soft combining
	Number of attempts

	
	
	
	ZTE
	Huawei
	Ericsson
	Nokia
	MediaTek

	4 GHz
	AWGN
	Single shot
	-
	>40
	-
	
	

	
	
	2 
	-
	2
	1
	
	

	
	
	4
	1
	2
	1
	
	

	
	
	8
	1
	2
	1
	
	

	
	TDL-C-300
	Single shot
	-
	11
	10
	
	7 (at -3dB)

	
	
	2
	-
	6
	
	
	

	
	
	4
	2
	4
	1
	1
	

	
	
	8
	1
	4
	1
	
	

	30 GHz
	AWGN
	Single shot
	-
	>40
	-
	
	

	
	
	2
	-
	2
	1
	
	

	
	
	4
	1
	2
	1
	
	

	
	
	8
	1
	2
	1
	
	

	
	TDL-C-60
	Single shot
	-
	12
	10
	
	7 (at -3dB)

	
	
	2
	13
	6
	
	
	

	
	
	4
	2
	4
	1
	
	

	
	
	8
	1
	4
	1
	
	



Note1:  - means success rate cannot be achieved no matter how many attempts are tried. Blank cell means no results are provided.

Simulation results for SIB1 decoding from Qualcomm (R4-2004783, R4-2006714) are as follows.
The following table shows the SNR required for 10% BLER under various channel conditions and different levels of soft combining. 
	Mode
	Channel 
	One shot
	Soft combining 2 
	Soft combining 4

	10 MHz, 30 kHz SCS
	AWGN
	-3.1
	-5.6
	-

	
	TDLC300
	-0.2
	-3.8
	-6.7

	100 MHz, 120 kHz SCS
	AWGN
	-3.1
	-5.9
	-

	
	TDLC60
	0.1
	-3.7
	-6.8



Issue 2-2-1: SIB1 decoding delay requirements
· Proposals
· Option 1a  (Ericsson, Nokia)
· [4] samples with -6dB SNR
· Soft combing of 4 samples is assumed
· Option 1b (ZTE)
· [6] samples with -6dB SNR
· SIB1 decoding is up to UE implementation
· Option 2 (MediaTek, Qualcomm, Huawei)
· [7] samples with -3dB SNR
· One shot decoding is assumed

· Recommended WF:   
· FFS

Known cell condition
Issue 2-3-1: Whether to define known cell condition for CGI reading in FR1
· Proposals
· Option 1: Yes
· Option 2: No

· Recommended WF:   
· FFS 

Issue 2-3-2: Known cell condition for FR1 (if needed) and FR2
· Proposals
· Option 1a (ZTE)
· During the last X seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB contained in the L3-RSRP report  remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
· Option 1b (Huawei)
· During the last X seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· During MIB decoding at least one SSB of the target cell remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.
· Option 1c (Nokia)
· During the last 5 seconds before the reception of the report CGI command,
· the UE has sent a valid L3-RSRP measurement report for the target cell and
· One of the SSBs measured from the target cell remains detectable according to the cell identification conditions specified in clause 9.3.
· One of the SSBs measured from the target cell remains detectable during CGI reading delay according to the cell identification conditions specified in clause 9.3.
· Option 2 (MediaTek)
· During the period equals to X seconds from the last transmission of the SSB used for L3-RSRP report to UE receives the target CGI reading command,
· the UE has sent a valid L3-RSRP measurement report with SSB index 
· During the period from UE sends a valid L3-RSRP reporting to UE repots a valid CGI,
· the SSBs used for L3-RSRP report remain detectable according to the cell identification conditions specified in clauses 9.2 and 9.3
· the MIB information contained in the SSB used for L3-RSRP report remains decodable with the SNR ≥ [-3]dB
·  the RMSI CORSETs associated with the SSB used for L3-RSRP report remain detectable with the SNR ≥ [-3]dB 

· Recommended WF:   
· Known cell condition for FR1 (if needed) and FR2
· During the last X seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell
· During MIB decoding at least one SSB contained in the L3-RSRP report  remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.Depending on outcome of  Issue 2-1-2 

Issue 2-3-3: value of X 
· Proposals
· Option 1
· X = 5 for both FR1 and FR2
· Option 2
· X = 5 for FR1 and X=3 for FR2
· Option 3
· X = 5 for FR1 and X = 1.28 for FR2

· Recommended WF:   
· X = 5 for FR1 if known cell condition for FR1 is needed
· FFS X for FR2 

Interruption requirements
It was agreed in RAN4#94-e-bis meeting that interruptions during each autonomous gap for SIB1 decoding are as follows.
2 slots (target cell SCS) + margin for multiplexing pattern 1
7 symbols (target cell SCS) + margin for multiplexing pattern 2

Issue 2-4-1: Margin for interruptions during each autonomous gap for SIB1 decoding
· Proposals
· Option 1 (Ericsson, ZTE)
· 2*RF tuning time + 1 slot (victim cell SCS) 
· Option 2 (Qualcomm)
· 2* BWP switching time + 1 slot (victim cell SCS) 
· Option 3 (Huawei)
· 2* 2ms + 1 slot (victim cell SCS) 

· Recommended WF:   
· FFS

Reply LS discussion
Issue 2-5-1: Value for timer T321
· Proposals
· Option 1a (Ericsson)
· 2 seconds for both FR1 and FR2
· Option 1b (ZTE)
· 2 seconds for FR1 and 9 seconds for FR2
· Option 2 (Nokia)
· [9] * SMTC period

· Recommended WF:   
· Option 1a if Rx beam sweeping is NOT assumed in FR2, or
· Option 1b if Rx beam sweeping is assumed in FR2

Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1: Rx beam sweeping for MIB decoding in FR2 
Issue 2-1-2: MIB decoding delay for FR2  
	Company
	Comments

	QC
	RAN4 spec to not have to force every UE to perform Rx sweeping, but the requirement should allow UE to do Rx sweeping to increase MIB decoding success rate in the first decoding attempt (we consider the whole Rx sweeping as one decoding attempt). Decoding delay from gNB perspective is comparable to without Rx sweeping case. As we explained in our contribution, UE can try to decode in each Rx beam while sweeping, and UE can proceed to SIB decoding after succeed any MIB decoding. Therefore, from UE perspective, allowing Rx beam sweep increase the success rate per CGI reading request, which is preferred for UE. From NW perspective, not all UE decodes MIB until all the Rx beams are used, in fact, with high probability UE can succeed in first few Rx beams, hence the overall CGI reading delay from network perspective is small. Moreover, without Rx beam sweep allowed, UE can stuck in bad Rx beam and keep failing in MIB decoding until next measurement. 

	Mediatek
	When we discussed the impact to L1/L3 RRM measurement due to CGI reading, we already agreed that UE is not required to meas. L1/L3 RRM during CGI reading. 
If UE needs Rx beam sweeping to read neighbour cell’s CGI, it means UE will miss about 48SSBs (5 MIB*8Rx beam + 1 AGC + 7 SIB1 decoding for pattern 2, 3 in FR2) in serving cell. UE won’t monitor serving cell during about 9s(based on the timer). It will have a big impact on UE’s normal behaviour, such as RLM, timing tracking, handover mobility etc. 
On the other hand, a reasonable known condition can be defined similar as other procedure as Handover, TCI state switch… The UE won’t need Rx beam sweeping to successfully decode MIB. We never see the difference between CGI reading with other procedures.

	Huawei
	Option 2. We think UE should be allowed to use Rx beam sweeping for MIB decoding. It will improve the reliability of CGI reading, and minimize the impact to UE implementation. 
Observation 1 in Ericsson paper 6970 is true if UE orientation changes fast, but under that condition, the whole beam management framework for FR2 will not work. The issue is not specific to CGI as also mentioned by Ericsson, so we do not see why Rx beam sweeping is particularly discouraged in CGI reading due to fast orientation change. 
The other observation from Ericsson is that the CGI reliability can be good if network requests reasonably quick. This will put some restriction to the network, and of course we can capture it as a side condition in the spec, but what is UE supposed to do in real world where the condition may or may not be met? A more reliable design would be to allow UE Rx beam sweeping. 
On the other hand, the concern with Rx beam sweeping is longer delay and more interruption. The delay is not an issue for CGI which is not a time critical task, and there is no additional interruption because of scheduling restrictions during the SMTC window.

	Ericsson
	We expect that CGI reading may be used fairly extensively in new network rollouts, and the 8x additional delay is often of little benefit when the best RX beam when event triggered reporting occurs is typically going to remain the best beam. At the same time, faster CGI decoding also gives a chance to set up the neighbour relationship in time for the served UE to be successfully handed over, or to resolve PCI confusion in a timely manner. 
Hence we support option 1, even though we acknowledge that with scheduling restriction from normal measurements, MIB reading interruptions are less of an (addional) issue here.

	ZTE
	In the last meeting we agreed that different UE implementations on MIB decoding are allowed. To enable the UE searching detectable SSB, it seems RX beam sweeping is needed.
To Qualcomm: We agree with you on the optimized UE implementation. It’s just not clear if all the UEs will do so. That’s why we specify minimum requirements so that the least performance UE should meet.
Although we share Ericsson’s view, it seems to move forward with compromised solution on MIB decoding agreed in the last meeting, Rx beam sweeping is needed.

	Mediatek
	We have concern on this Rx beam sweeping. UE may miss about 48SSBs in serving cell in this long duration neighbor cell reading. This has a negative impact on UE’s mobility, such as RLM, timing tracking and handover etc. 
With a known condition defined, UE doesn’t need to do Rx beam sweeping in other procedure. Why UE had to Rx beam sweeping here?

	Nokia
	We prefer Option 1. The reported SSB should remain detectable during CGI reading since the target NR cell is known, UE should decode MIB directly with this SSB index. From this point of view, beam sweeping is not needed for MIB decoding.



Issue 2-2-1: SIB1 decoding delay requirements
	Company
	Comments

	QC
	We support option 2. 
We have a comment to Ericsson’s contribution on soft combining: HARQ combining can’t be directly reused here for SIB1 soft combining as it is an LLR combining directly instead of redundancy in coded bits transmitted on different RVs. Although equivalent operation on decoder is possible, it requires specific programming, which is still a burden for UE implementation.
We have a comment to ZTE’s contribution on side condition: CGI reading failure due to mismatch between measurement and SIB decoding side condition is from single UE point of view with the assumption that UE location and channel condition is not changed between measurement and SIB decoding. From network perspective and remove static UE assumption, CGI reading can still succeed with high probability as long as there is at least one UE satisfied the side condition of -3dB

	Mediatek
	Based on our simulation, UE will always fail the decoding in real field when SINR=-6dB.
Thus, define side condition as -6dB is useless.
At the same time, as discussed in last meeting, typical trigger for CGI reading is when the UE reports a normal measurement event for handover. A reasonable handover side condition is 3dB in real field. Thus, define CGI reading as -3dB already give enough margin to network.

	Huawei
	Option 2. We do observe some difficulties for SIB1 decoding in interference scenario at -6dB even with soft combining, and we think this interference scenario is a valid case to be considered. As the requirements need to be generic for all scenarios, we suggest to define side condition at -3dB, which allows successful SIB1 decoding in all scenarios.

	Ericsson
	Option 1 (preference) or option 2. Otherwise UE measurement reportss can easily trigger a CGI reading attempt when the side condition of -3dB is not met. Regarding the discussion on interference from a neighboring SIB1 this is up to network implementation and deployment assumptions. Soft combining is necessary at any rate for normal PDSCH decoding with HARQ, so we do not see the issue with decoding using soft combining for SIB1 PDSCH decoding.
Option 3 implies a long delay (longer than any of the soft combining # of samples) with significantly worse performance when the UE is not subject to repeated identical interference.

	ZTE
	If companies think SIB1 is interference limited scenario then it is obvious that IC receiver could achieve significant gains. With IC receiver we believe 3 samples should be enough for SIB1 decoding.
Option 2a leaves SIB1 decoding to UE implementation with enough samples. UE could choose different receivers, such as IC receiver for interference limited scenario, soft combining when channel condition is poor and one shot when channel condition is good. So we support option 2a.
To QC: The mismatch will have negative impacts to UE. If side conditions are defined with -3dB SNR, it means the cells reported by UE between -3dB SNR and -6dB SNR cannot be successful for SIB1 decoding. UE’s efforts on CGI reading for these cell is in vain which is even known from requirements perspective. Furthermore when it comes to -3dB SNR maybe the UE should be ready for handover, We don’t share MediaTek’s view that handover is at 3dB SNR.

	Mediatek
	1. We should emphasized that CGI reading is a better effort issue from UE side. We don’t agree on ZTE’s observation that UE will use IC receiver for CGI reading.
2. When serving cell has better SNR than neighbor cell, why UE needs to trigger the handover?
From our real filed data analysis, we think handover for SNR about 3dB is a typical case.
3. The network only receives the RSRP report from UE but it doesn’t have info. for SNR. A UE with SNR<-6dB may also report RSRP and a UE with SNR>-3dB may also not report RSRP. The mismatch between SNR and RSRP is always there. 

	Nokia
	We support option 1a



Issue 2-3-1: Whether to define known cell condition for CGI reading in FR1
	Company
	Comments

	QC
	Option 2

	Mediatek
	In last meeting, it was agreed that SSB selection procedure is up to UE implementation. Thus, a known condition is still needed in FR1 to permit the UE to use SSB with the same index as the one with best RSRP in L3-RSRP report.

	Huawei
	Option 1. Known conditions are needed no matter if UE is allowed to search best Tx or Rx beam for MIB decoding. This is because the CGI reading delay include only the time for MIB and SIB1 decoding but not the cell detection time. UE is assumed to have the timing of the target cell when commanded to do the CGI reading, which means the cell is known to the UE.

	Ericsson
	We do not think it is necessary to define a known cell condition. At any rate, if the propagation condition changes such that the target timing assumed from the measurements is completely wrong the procedure will fail, this could happen after 1s or 5s or 10s. In addition, even after sending an event triggered measurement report, the UE continues to measure the target cell since it is still a configured measurement object. So the procedure should be attempted as a best effort using the available information to the UE when the network requests it and if the procedure fails it could be repeated with this or another UE. Since we will need to define a test case, we can use up to 5s between event triggered report in the testcase, but we would stress that even if the known cell condition like 5s is met in the field, it does not mean the UE is able to decode the target cell in a changing propagation condition.

	ZTE
	Technically we share Ericsson’s view that known cell condition does not help in practical network. 
Given the existing requirements framework in TS38.133, known cell condition may be needed to allow different UE implementations.

	Nokia
	We prefer Option 1, the definition of cell known condition should be needed to guarantee the CGI reading procedure.



Issue 2-3-2: Known cell condition for FR1 (if needed) and FR2
	Company
	Comments

	QC
	We are fine with recommended WF as long as Rx beam sweeping is allowed in FR2 for MIB decoding.

	Mediatek
	In last meeting, it was agreed that UE may use SSB with the same index as the one with best RSRP in L3-RSRP report and UE also can search the best one of all the SSBs within SMTC window.  Thus, a known condition shall be defined to permit UE to detect the best RSRP SSB and search on the reported SSBs.
The SCell activation known cell condition can be reused.
· Known cell condition for FR1 (if needed) and FR2
· During the last X seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report with SSB index for the target cell
· During MIB decoding the reported SSBs with indexes contained in the L3-RSRP report  remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.

	Huawei
	For MIB decoding, based on our proposal for SSB selection, we do not see the need to restrict the detectable SSB to be those used in the L3 report, but to make progress we can compromise to option 1a or option 2.
For SIB1 decoding, we support option 2 based on 2-2-1, and in addition we think the side condition is not only for RMSI CORESET but also for the PDSCH.

	Ericsson
	We are OK with the recommended WF for FR2 if it avoids the need for RX beam sweeping. 

	Apple
	For FR2, fine with the recommended WF

	ZTE
	Support the recommended WF.
To MediaTek: First change would be fine for us. The second change is not necessary that whether to report SSB index is cell specific.
To Huawei: We don’t believe there should be known conditions on PDCCH and/or PDSCH.

	Mediatek
	To ZTE, we agree with you that SSB index is not necessary. Please check the update version:
· Known cell condition for FR1 (if needed) and FR2
· During the last X seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report for the target cell
· During MIB decoding the reported SSBs contained in the L3-RSRP report  remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133.

	Nokia
	We prefer option 1c. 



Issue 2-3-3: value of X 
	Company
	Comments

	Mediatek
	We suggest to follow TCI state to use 1.28s.

	Huawei
	Option 2. 
We are fine with X=5 for FR1 as in the recommended WF. 
We prefer X=3 for FR2 as a compromise between option 1 and option 3.

	Ericsson
	We are OK for 5s (preference) or 3s (as a compromise) for FR2 if it avoids the need for RX beam sweeping.

	Apple
	Fine with Option 3 or recommended WF.

	ZTE
	Option 1. It is the same condition as for handover.
To Mediatek: we don’t think CGI reading has anything to do with TCI state switching.

	Mediatek
	To move forward, we can compromise to 3s for FR2.
To ZTE, the key issue here is whether the reported Rx beam will be changed after the meas. report. Not the procedure for TCI switch. 

	Nokia
	We prefer option 1 



Issue 2-4-1: Margin for interruptions during each autonomous gap for SIB1 decoding
	Company
	Comments

	QC
	We support option 2, as explained in our contribution.
To Ericsson’s comment towards option 2: Not only clock, baseband buffer change and configuration reprogramming due to BW change are needed, too. Taking all these into consideration, BWP switching delay is a reasonable interruption time
To Huawei’s comment towards option 2 and our comment to option 3: We can take type 2 BWP switching delay to simplify the requirement in our proposal. Option 3 is also close to SIB decoding interruption, but we need to take that fact that in DAPS, UE has two separate chains, therefore RF retuning/reprogramming is not needed. For SIB decoding we have to take this into consideration, therefore option 3 with additional margin to account for the difference between DAPS and SIB decoding is a possible compromise we can work on. 

	Mediatek
	We support Huawei’s proposal option 3.

	Huawei
	Option 3. 
On option 1, the PDCCH/PDSCH for SIB1 in the target cell can be different from that in serving cell in e.g. SCS or BW, so there will be baseband adjustment. Option 1 basically assumes only RF re-tuning while the baseband parameters for serving cell PDCCH/PDSCH are reused, which we think is an unrealistic assumption.
On option 2, we agree the margin for SIB1 decoding is different from gap based measurement where only RF re-tuning is needed, because UE needs to also adjustment its baseband parameters related to demodulation, but on the other hand, we suggest to decouple the requirements from BWP switching because it means the CGI reading performance is depending on the UE capability for BWP switching, while they are independent features.

	Ericsson
	A significant difference from BWP switching is that UE switches back and forth between normal data reception and SIB1 decoding in a quite predictable way. Hence, if the UE needed to increase baseband clocking rate in the modem (which we are not convinced it would, SIB1 is going to be a low data rate activity), it should then retain a configuration with allows either SIB1 reception or user PDSCH reception until the CGI decoding procedure is done. Otherwise interruptions can easily end up being dominated by the switching margin, especially for type 2 BWP switching devices. This does not seem to us like an  efficient implementation design

Again, option 3 seems like a large switching overhead that should be avoided by good design practices. So we support option 1.

	ZTE
	We are not convinced that any additional interruption will be caused due to SIB1 decoding. This is the same case as gap based inter frequency measurement that there is center frequency, BW, SCS change. UE is only need to retune to the inter frequency to receive signal and then retune back. 
We support option 1.



Issue 2-5-1: Value for timer T321
	Company
	Comments

	QC
	We need to agree on the MIB and SIB decoding time first then discuss how much margin is needed for T321. 
MIB decoding time is agree in previous meeting: 6*SMTC period
SIB decoding time is still under discussion
On top of MIB and SIB decoding, for FR1 we have to take 10ms RRC message processing time into consideration, for FR2 in addition to RRC processing, mmW power up time of 20ms as PSCell addition should be added. Then finally a margin is needed on top of all the quantities explained above.

	Mediatek
	It highly depends on the above issues discussion.

	Huawei
	Suggest to come back after we have conclusion on 2-1-2 and 2-2-1.

	Ericsson
	We agree with the topic leader this depends on the decision for RX beam sweep. If we decide to define requirements based on RX beam sweep (which as commented above is not seen desirable from our point of view) then it may be beneficial to parameterize similarly to Nokia proposal, for instance
X*SMTC period + Y * 160ms
(such as X=41 and Y=6, for example). Since SMTC period  is known by both UE and network both have the same view of T321. UE will not know SIB1 transmission period, so that is assumed as 160ms, but anyway this expression may well be dominated by the first term, so it allows for a significantly shorter T321 and so less UE power consumption and interruption  in case eg 20ms SMTC is used, compared with trying always for 9s (this expression comes out to be 1.78s with 20ms SMTC and X=41,Y=6 so comparable with 2s for this commonly used SMTC period)
Clearly we are not convinced on the benefits of the RX beam sweep itself, but we do go for the beam sweep approach then there was earlier discussion that T321 for release 15 DRX based CGI reading in RAN2 is only 2s Then at least this can ensure similar for autonomous gap (with the benefit that NW does not need to provide sufficient DRX).

	ZTE
	When we decide the value of the timer, there are multiple things that should be taken into account.
The timer is fixed in the spec.
The granularity of the timer is seconds.
Therefore we support the recommended WF.



CRs/TPs comments collection
Comments on the CRs are very important in the 1st round discussion to facilitate a stable version to be further discussed in the 2nd round.
CR R4-2006715 is to be merged. The CR work split has been agreed in WF R4-1915932.

	CR/TP number
	Comments collection

	R4-2006971
	QC: We suggest that instead of counting number of transmitted ACK/NACK as in LTE, for NR we prefer to count missing ACK/NACK. Number of transmitted ACK/NACK may differ under different SMTC period, which makes RAN4 spec more complicated and less readable. Counting missing ACK/NACK can directly reflect how much interruption caused by CGI reading and also independent of SMTC period.

	
	Huawei: 
CGI reading with autonomous gaps are not supported in NE-DC or NR-DC in RAN2, so we understand RAN4 should not define requirements for them.
It seems the tables for ACK/NACK numbers are wrong. We understand it is Table 9.4.4.1.2.2-1 and Table 9.4.4.1.2.2-2 that should be re-used.
We wonder if it is better to have the interruption requirements in section 8.2, together with other interruption requirements on NR serving cells, but no strong view.

	
	ZTE: We agreed that interruption requirements and delay requirements are specified in different sections. The interruption requirements have been captured in ZTE CR R4-2007642.



	CR/TP number
	Comments collection

	R4-2006972
	Huawei: According to the work split in R4-1915932, the requirements on interruption on LTE serving cells are supposed to be covered by Huawei CR which is R4-2007862, so the conflicting part 8.1.2.4.27.3 and 8.1.2.4.28.3 should be removed.

	
	ZTE: We agreed that interruption requirements and delay requirements are specified in different sections.

	
	



	CR/TP number
	Comments collection

	R4-2007641
	Huawei: ok, just the technical details need to be based on the conclusions for the open issues.

	
	Ericsson : Values and open issues need to be agreed first, this seems a reasonable starting point. Would we be able to avoid having separate identical sections for intra and interfrequency CGI reading by creating a new section at higher level 9.x CGI reading requirements and just having a generic requirement since it is not different anyway?

	
	ZTE: Ericsson’s comments to have a higher level section 9.x for CGI reading requirements are fine with us. If no further comments, we will make the revision.

	
	Mediatek:
In CR,
	An intra-frequency cell shall be considered detectable when following conditions for relevant SSB are fulfilled:
SS-RSRP related side conditions given in clauses 10.1.2 and 10.1.3 for FR1 and FR2, respectively, for a corresponding Band,
-	SSB_RP and SSB Ês/Iot according to Annex B.2.2 for a corresponding Band.


This sentence is similar as known cell condition. We suggest only leave the known cell condition text.
At the same time, the following sentence is legacy LTE is missing. We suggest to keep the wording as LTE.
	The MIB of a NR cell whose CGI is identified shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to [5].


 
For the section 9.2.7.3	CGI reporting delay
We don’t understand the reason to preclude all the CGI reporting delay condition agreed in LTE. Could ZTE further explain why no these restriction now?


	Nokia
	The related CGI delay values and the open issues are not agreed yet. Do we have eDRX_CONN in NR?



	CR/TP number
	Comments collection

	R4-2007642
	QC: We suggest that instead of counting number of transmitted ACK/NACK as in LTE, for NR we prefer to count missing ACK/NACK. Number of transmitted ACK/NACK may differ under different SMTC period, which makes RAN4 spec more complicated and less readable. Counting missing ACK/NACK can directly reflect how much interruption caused by CGI reading and also independent of SMTC period. SIB decoding is still pending.

	
	Huawei: 
CGI reading with autonomous gaps are not supported in NE-DC or NR-DC in RAN2, so we understand RAN4 should not define requirements for them.
8.2.2.2.Y is overlapping with Ericsson CR R4-2006971. We slightly prefer to put the ACK/NACK numbers in section 8.2. Table 8.2.2.2.Y-1 is wrong, it should be ACK/NACK number.

	
	Ericsson : We would also like to capture one requirement for EN-DC, NE-DC and NR-SA since the interruption to NR is the same in all cases. I know that rel-15 interruption requirements are structured n this way but this aspect is independent of operating mode.

	
	ZTE: 
To Qualcomm: We made agreements that interruption for CGI reading of NR cell is specified with interruption length and number of interruptions.
To Huawei: There is UE feature list discussion and CGI reading is supported in all cases. RAN2 will specify corresponding signaling based on the input of the UE feature list.
It was agreed to define separated delay and interruption requirements.
Table 8.2.2.2.Y-1 will be revised in the 2nd round



	CR/TP number
	Comments collection

	R4-2007862
	QC: MIB decoding requires 6 samples of SSB (1 sample for AGC, 5 sample as needed in PSS/SSS detection of intra-frequency measurement requirement), hence X=6

	
	Ericsson : Since this refers to the decoding delay for the NR cell from 38.133 anyway, can't X, Y, K be specified only in 38.133 and referenced from this section ? Need to align with decisions and outcomes from this meeting anyway.

	
	ZTE: suggest referring to sections in R4-2007642 as Ericsson commented, or copy the corresponding requirements in R4-2007642 since it is more complete requirements.



	CR/TP number
	Comments collection

	R4-2007863
	Ericsson : OK

	
	

	
	




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #1-1
MIB decoding delay
	Candidate options:
Issue 2-1-1: Rx beam sweeping for MIB decoding in FR2 
· Proposals
· Option 1 (Ericsson, MediaTek, Nokia, ZTE)
· Rx beam sweeping is not assumed
· Option 2 (Qualcomm, Huawei, ZTE)
· Allow UE to perform Rx beam sweeping

Issue 2-1-2: MIB decoding delay for FR2  
· Proposals
· Option 1  
· [5] * TSMTC, where TSMTC is SMTC periodicity of target cell
· Option 2 
· [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.

Recommendations for 2nd round:
In the first round, companies hold their views and no compromise can be made.
Further discussion on the open issue in the second round.


	Sub-topic #1-2
SIB1 decoding delay
	Candidate options:
Issue 2-2-1: SIB1 decoding delay requirements
· Proposals
· Option 1a  (Ericsson, Nokia)
· [4] samples with -6dB SNR
· Soft combing of 4 samples is assumed
· Option 1b (ZTE, Ericsson)
· [6] samples with -6dB SNR
· SIB1 decoding is up to UE implementation
· Option 2 (MediaTek, Qualcomm, Huawei)
· [7] samples with -3dB SNR
· One shot decoding is assumed

Recommendations for 2nd round:
In the first round, companies hold their views and no compromise can be made.
Further discussion on the open issue in the second round.


	Sub-topic #1-3
Known cell condition
	Tentative agreements:
Known cell condition for FR2
· During the last X seconds before the reception of the report CGI command
· the UE has sent a valid L3-RSRP measurement report with SSB index for the target cell
· During MIB decoding at least reported SSBs remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133, and
· [bookmark: _GoBack]During SIB1 decoding the SSB used for MIB decoding remains detectable according to the cell identification conditions specified in clauses 9.2 or 9.3 of TS 38.133. 

If it is agreed to specify known cell condition for FR1, known cell condition for FR2 with X=5 will be reused.

Candidate options:
Issue 2-3-1: Whether to define known cell condition for CGI reading in FR1
· Proposals
· Option 1: Yes (Mediatek, Huawei, Nokia, ZTE)
· Option 2: No (Qualcomm, Ericsson) 

Issue 2-3-3: value of X 
· Proposals
· Option 1: (Nokia, Ericsson, ZTE)
· X = 5 for FR2
· Option 2 (Mediatek, Huawei, Ericsson)
· X=3 for FR2

Recommendations for 2nd round:
Further discussion on the open issue in the second round.


	Sub-topic #1-4
Interruption requirements
	Candidate options:
Issue 2-4-1: Margin for interruptions during each autonomous gap for SIB1 decoding
· Proposals
· Option 1 (Ericsson, ZTE)
· 2*RF tuning time + 1 slot (victim cell SCS) 
· Option 2 (Qualcomm)
· 2* BWP switching time + 1 slot (victim cell SCS) 
· Option 3 (Huawei, Mediatek)
· 2* 2ms + 1 slot (victim cell SCS) 

Recommendations for 2nd round:
Further discussion on the open issue in the second round.


	Sub-topic #1-5
LS discussion
	Candidate options:
Issue 2-5-1: Value for timer T321
· Proposals
· Option 1a (Ericsson)
· 2 seconds for both FR1 and FR2
· Option 1b (ZTE)
· 2 seconds for FR1 and 9 seconds for FR2
· Option 2 (Nokia)
· [9] * SMTC period

Recommendations for 2nd round:
Further discussion on the open issue in the second round.




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

	#1
	Reply LS on CGI reading with autonomous gaps
 (revision of R4-2007643)
	ZTE



	#2
	Way forward on R16 NR RRM enhancements – CGI reading
	ZTE





CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2006971
	To be revised.
Capture the comments from QC, Huawei and ZTE.

	R4-2006972
	To be revised.
Capture the comments from Huawei and ZTE.

	R4-2007641
	To be revised.
Capture the comments from Huawei, Ericsson, Mediatek and Nokia.

	R4-2007642
	To be revised.
Capture the comments from Huawei on Table 8.2.2.2.Y-1
Capture further comments if any

	R4-2007862
	To be revised.
Capture the comments from QC, Ericsson and ZTE.

	R4-2007863
	Agreeable




Discussion on 2nd round
Issue 2-1-1: Rx beam sweeping for MIB decoding in FR2 
· Proposals
· Option 1 (Ericsson, MediaTek, Nokia, ZTE)
· Rx beam sweeping is not assumed
· Option 2 (Qualcomm, Huawei, ZTE)
· Allow UE to perform Rx beam sweeping

Issue 2-1-2: MIB decoding delay for FR2  
· Proposals
· Option 1:  [5] * TSMTC, where TSMTC is SMTC periodicity of target cell
· Option 2:  [5] * N * TSMTC, where N = 8 and TSMTC is SMTC periodicity of target cell.

	Company
	Comments

	
	



Issue 2-2-1: SIB1 decoding delay requirements
· Proposals
· Option 1a  (Ericsson, Nokia)
· [4] samples with -6dB SNR
· Soft combing of 4 samples is assumed
· Option 1b (ZTE, Ericsson)
· [6] samples with -6dB SNR
· SIB1 decoding is up to UE implementation
· Option 2 (MediaTek, Qualcomm, Huawei)
· [7] samples with -3dB SNR
· One shot decoding is assumed

	Company
	Comments

	
	



Issue 2-3-1: Whether to define known cell condition for CGI reading in FR1
· Proposals
· Option 1: Yes (Mediatek, Huawei, Nokia, ZTE)
· Option 2: No (Qualcomm, Ericsson) 

	Company
	Comments

	
	



Issue 2-3-3: value of X 
· Proposals
· Option 1: (Nokia, Ericsson, ZTE)
· X = 5 for FR2
· Option 2 (Mediatek, Huawei, Ericsson)
· X=3 for FR2

	Company
	Comments

	
	



Issue 2-4-1: Margin for interruptions during each autonomous gap for SIB1 decoding
· Proposals
· Option 1 (Ericsson, ZTE)
· 2*RF tuning time + 1 slot (victim cell SCS) 
· Option 2 (Qualcomm)
· 2* BWP switching time + 1 slot (victim cell SCS) 
· Option 3 (Huawei, Mediatek)
· 2* 2ms + 1 slot (victim cell SCS) 

	Company
	Comments

	
	



Issue 2-5-1: Value for timer T321
· Proposals
· Option 1a (Ericsson)
· 2 seconds for both FR1 and FR2
· Option 1b (ZTE)
· 2 seconds for FR1 and 9 seconds for FR2
· Option 2 (Nokia)
· [9] * SMTC period

	Company
	Comments

	
	




Summary on 2nd round
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	





Topic #3: Mandatory MG patterns
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006717
	Qualcomm, Inc.
	Proposal: The following additional gap patterns can be made mandatory for Rel-16 UE:
· GP#2, GP#3 for NR only measurement in NR SA and NR-DC operation
· GP#17, GP#18 

	R4-2006767
	CMCC
	Proposal 1: for FR1, at least the gap patterns of 3ms MGL, e.g. gap patterns #2, #3, #10, #11 need to be mandated.
Proposal 2: for FR2, at least the gap patterns of 3.5ms MGL, e.g. gap patterns #16, #17, #18, #19 need to be mandated.

	R4-2006874
	NTT DOCOMO, INC.
	Observation 1: GP #20 to #23 can be eliminated based on the typical SS burst set length.
Observation 2: GP #12 and #16 can be eliminated to obtain SSB based RLM occasion.
Observation 3: GP #15 and #19 are beneficial from the measurement occasion view point.
Proposal 1: Additional mandatory gap patterns for FR2 shall be GP#15, GP#17, GP#18, and GP #19 as package.

	R4-2006974
	Ericsson
	Proposal 1: At least GP#2 and GP#3 are mandatory to address priority #1. GP#7 and GP#8 would also be beneficial to address priority #1. 
Proposal 2: At least GP#9 is mandated to address priority #2. GP#11 would also be beneficial to address priority #2
Proposal 3 : At least GP#17 and GP#18 are mandatory to address priority #1
Proposal 3 : GP#19 would also be preferred to address priority #2

	R4-2006975
	Ericsson
	Further LS on mandatory of measurement gap patterns

	R4-2007159
	Nokia, Nokia Shanghai Bell
	1. No more mandatory GPs for FR2 are needed.
1. GP#2 and GP#3 become mandatory GPs for FR1.

	R4-2007350
	OPPO
	Observation 1: Considering implementation and testing, it is better to define the mandatory gap bundling with the highest priority.
Proposal 1: Define GP2 and GP3 as additional mandatory gap patterns for FR1 in R16.
Proposal 2: Define GP17 and GP18 as additional mandatory gap patterns for FR2 in R16.

	R4-2007647
	ZTE
	LS on mandatory of measurement gap patterns

	R4-2007648
	ZTE
	Proposal 1. In FR2 gap patterns GP#17, GP#18 and GP#19 should be additionally supported.
Proposal 2 In FR1 gap patterns GP#2, GP#3, GP#7 and GP#8 should be additionally supported.

	R4-2007747
	Huawei, Hisilicon
	Observation 1: 3ms MGL for FR1 and 3.5ms MGL for FR2 has wide applicable scenarios in the realistic network.
Proposal 1: Gap pattern #2, 3, 10, 11 can be mandatory for FR1.
Proposal 2: Gap pattern #16, 17, 18, 19 can be mandatory for FR2 in R16.

	R4-2007748
	Huawei, Hisilicon
	[Draft] LS on mandantory gap patterns

	R4-2006718
	Qualcomm, Inc.
	CR: mandatory gap pattern




Open issues summary
Mandatory gap patterns in FR2 (GP#12-GP#23)
Issue 3-1-1: Mandatory gap patterns for GP#12-GP#23 
· Proposals
· Option 1 (CMCC, Huawei)
· GP#16, GP#17, GP#18, and GP#19
· Option 2 (NTT DOCOMO)
· GP#15, GP#17, GP#18, and GP#19
· Option 3 (Ericsson, ZTE)
· GP#17, GP #18 and GP#19 
· Option 4 (Qualcomm, OPPO)
· GP#17 and  GP#18 
· Option 5 (Nokia)
· none

· Recommended WF:   
· FFS


Mandatory gap patterns in FR1 (GP#2-GP#11)
Issue 3-2-1: Mandatory gap patterns for GP#2-GP#11 
· Proposals
· Option 1 (Ericsson)
· GP#2, GP#3, GP#7, GP#8 and GP#9
· Option 2 (ZTE)
· GP#2, GP#3, GP#7, GP#8
· Option 3 (CMCC, Huawei)
· GP#2, GP#3, GP#10, and GP#11
· Option 4 (Qualcomm, OPPO, Nokia)
· GP#2 and  GP#3 

· Recommended WF:   
· FFS


Companies views’ collection for 1st round 
Open issues 
Issue 3-1-1: Mandatory gap patterns for GP#12-GP#23 
	Company
	Comments

	QC
	Comment for option1: we understand that gap pattern with length 3ms for FR1 and 3.5ms for FR2 is needed. However, we don’t agree that all the options of periodicity needed to be mandatory. We should follow Rel-15, introduce most common and useful period including 40ms and 80ms, leave the rest optional


	MTK
	Prefer Option 1

	Huawei
	Option 1.
At least most companies proposed GP #17, #18. Different view on GP #16 (3.5+20) and #19 (3.5+160). A trade-off to agree the subset of option 1 is acceptable as well.

	CMCC
	Option 1

	Ericsson
	We propose Option 3. Since this is a subset of option 1 and option 2 we also comment that between those two options we may see more use for GP15 than GP16 which still has a relatively high overhead even with 3.5ms MGL, although of course either option 2 or option 3 includes option 3 anyway so is OK from our perspective.

	OPPO
	Option 4. Share the same view as QC’s.

	Apple
	Option 4.

	Intel
	Prefer option 4.

	ZTE
	Option 3.

	Nokia
	Originally, we did not propose any GPs as we (wrongly it seems) understood that GP#17 and GP#18 were agreed as new mandatory GPs in last meeting. To fix this misunderstanding our view would be that it should be enough from our point of view with GP#17 and GP#18. Then our proposal now is in line with our view in the paper (no more GPs than GP#17 and GP#18 would be necessary). We do of course see a potential benefit in a longer periodicity (as in GP#19) for some cases.
Option 4 is fine and also option 3.

	NTT DOCOMO, INC.
	We proposed Option 2 to avoid increasing the number of mandatory MG pattern meeting by meeting. But if 4 candidates are too many, we can compromise to Option 3.



Issue 3-2-1: Mandatory gap patterns for GP#2-GP#11 
	Company
	Comments

	QC
	Comment for option 1 and 2: Based on CMCC’s analysis in R4-2006767, if maximum number of SSB is considered, adding 3ms MGL is enough. Adding 4ms MGL doesn’t help too much for tput as the difference is 1ms only. With priority 1 taken into consideration we can support #2, #3 but not #7, #8
Comment for option 3: we understand that gap pattern with length 3ms for FR1 and 3.5ms for FR2 is needed. However, we don’t agree that all the options of periodicity needed to be mandatory. We should follow Rel-15, introduce most common and useful period including 40ms and 80ms, leave the rest optional

	MTK
	Prefer Option 3

	Huawei
	Option 3
In FR1, the SSB burst length for below 3GHz is no larger than 2ms. Then the 3ms MGL with 2ms effective measurement time is useful. 40ms and 80ms MGRP is common. The 160ms MGRP has benefit for the long SMTC periodicity configuration. 20ms MGRP can fasten the measurement if the SMTC is not larger than 20ms. So GP #2, 3, 10, 11 are proposed to be mandatory.

	CMCC
	Option 3

	Ericsson
	As indicated in our paper, GP#9 is a second priority for us, whereas GP2,3,7 and 8 are first priority. So we could consider ZTE option 2 as a possible compromise, although prefer option 1

	OPPO
	Option 4.  Regarding option 1~3, we suggested to compromise on the common parts Gap #2 and #3.

	Apple
	Option 4

	Intel
	Prefer option 4.

	ZTE
	Option 2. GP#7 and GP#8 are useful when there is FR2 measurement object for per-UE gap UE.

	Nokia
	Option 4 is our preference. However, the most important is to get a GP which is shorter than the 6ms for the reasons that the SSB burst in FR is shorter than 6ms (minus the switching time). Whether the new GP is GP#2/3 or GP#7/8 can be discussed considering that the switching time in FR1 is assumed being 0.5ms. And this could lead to only 2 ms for SSB measurements which in FR1 for higher frequencies with 8SSBs could be too short. 



CRs/TPs comments collection
There is comment on the LS R4-2005846, which was agreed in the last meeting, that the text ‘gap patterns in FR1’ may not be clear enough for RAN2. It was suggested further clarifying this in the to-be-sent LS to RAN2. 
The understanding of the LS is relevant to the CR R4-2006718.
The main interest in the WI is to mandate additional gap patterns for NR measurements. However, RAN4 has identified an issue that according to current NR RRC signalling it is not possible for a UE to indicate to network if the UE can only do NR only measurements with gap patterns from GP#2 to GP#11 irrelevant of the gap pattern is mandatory or optional. 
For NR SA and NR DC
· To mandate additional gap patterns in FR1, the UE capability for NR only measurement needs to be introduced as follows:  
·       NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers.
·       The UE capability is to indicate if the gap patterns from GP#2 to GP#11 can only be used to do NR only measurement and to indicate the gap patterns are supported by the UE. 
·       UE capability shall be indicated for each gap pattern and shall be mandatory with capability signalling.
· RAN4 is still discussing what gap patterns shall be made mandatory in Rel-16 and will inform RAN2 once the decision is made.

From moderator perspective the ‘gap patterns in FR1’ is quite clear. It means gap patterns GP#2-GP#11 which can also be understood from the context in the LS.
To be further clarified, the gap patterns in FR1 means MGL of the gap pattern is based on FR1 RF retuning time which is 2*0.5ms so that the MGL of GP#12 0 -– GP#23 11 is 3ms, 4ms and 6ms . When it comes to ‘gap patterns in FR2’ it means gap patterns GP#12 – GP#23 and MGL of the gap patterns are based on FR2 RF retuning time which is 2*0.25ms so that the MGL of GP#12 -– GP#23 is 1.5ms, 3.5ms and 5.5ms.
As we already agreed that Rel-15 gap pattern applicability rule is not changed due to introduction of additional mandatory gap patterns in Rel-16, it is depending on application rule in TS 38.133 and TS3how to use the gap patterns. Clarification in TS38.133 may be needed to indicate that for NR only measurement no NR-RAT should not be included.
Since companies may have different understanding on the text ‘gap patterns in FR1’, it is necessary to collect companies’ understanding.

Issue 3-3-1: Understanding of ‘gap patterns in FR1’ in the LS R4-2005846 
· Proposals
· Option 1 
· ‘gap patterns in FR1’ means ‘gap patterns GP#2-GP#11’. 

· Recommended WF:   
· Option 1

Issue 3-3-2: Usage of GP#2-GP#11 for NR only measurement 
· Proposals
· Option 1 
· Depending on application rule for measurement gap patterns in TS38.133 and TS36.133
· Clarification on NR only measurement may be needed.
· Option 2 
· Serving cells for additional mandatory gap pattern among GP#2-GP#11 can be in FR1 and/or FR2

· Recommended WF:   
· Option 1

Comments collection on the issue 3-3-1 and issue 3-3-2.
	Company
	Comments

	QC
	Issue 3-3-1: agree with option 1
Issue 3-3-2: option 1 may include option 2. For example, adding this row and note in Rel-15 38.133 table 9.1.2-2 can cover option 2:
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1,FR2, or
FR1 + FR2
	FR1 and/or FR2Note 5
	0-11

	NOTE 5:   This measurement purpose of the gap pattern configuration is supported when UE capability [flag1TBD] is supported







	MTK
	Issue 3-3-1: We share the same view with moderator. It was agreed in Rel 15 that GP#2-GP#11 are gap patterns in FR1 and GP#12-GP#23 gap patterns in FR2.
Issue 3-3-2: Agree the Recommended WF

	Huawei
	Issue 3-3-1: Option 1.
From RAN4 perspective, it is clear that ‘gap patterns in FR1’ means ‘gap patterns GP#2-GP#11’.
Issue 3-3-2: option 1. 
Several options can be used to clarify the NR only measurement:
1. Add notes in Table 9.1.2-3(NR SA and NR-DC) to clarify the mandatory gap patterns for NR only; add notes in Table 9.1.2-2 (ENDC and NEDC) to clarify full set of measurement gap patterns which mandatory for NR only measurement in NR SA and NR-DC mode;
2. make clarification in the text

	OPPO
	Issue 3-3-1: Agree with the Recommended WF
Issue 3-3-2: Agree with the Recommended WF

	Apple
	Issue 3-3-1: option 1.
Issue 3-3-2: option 1.


	Intel
	Issue 3-3-1: option 1 is clear and agreeable. 
Issue 3-3-2: support option 1 

	ZTE
	Issue 3-3-1: Agree with the Recommended WF
Issue 3-3-2: Agree with the Recommended WF
We share same view as Huawei on how to capture the requirements: Add note in the two application tables to clarify that for NR only measurements there is no non-NR measurements being configured.

	Nokia
	For Issue 3-3-1 and 3-3-2 we agree with moderator that it would be helpful with clarifications.
Issue 3-3-1: support the proposed WF
Issue 3-3-2: we prefer a wording making it clear that the measurement target carrier(s) to be measured in the gap can only be NR carrier. Exact wording is of course up for discussion.



Comments collection on the CR R4-2006718.
	CR/TP number
	Comments collection

	R4-2006718
	QC: this is our CR, revision is needed according to the discussion above, we will revise according to the discussion/agreement on issue 3-3-1 and issue 3-3-2.

	
	Huawei: wait for the conclusion of 3.3.2

	
	ZTE: Add note in the two application tables without any additional changes.

	
	

	
	

	
	

	
	




Summary for 1st round 
Open issues 
	
	Status summary 

	Sub-topic #3-1
Mandatory gap patterns in FR2 (GP#12-GP#23)
	Candidate options:
Issue 3-1-1: Mandatory gap patterns for GP#12-GP#23 
· Proposals
· Option 1 (CMCC, Huawei, Mediatek)
· GP#16, GP#17, GP#18, and GP#19
· Option 2 (NTT DOCOMO, Ericsson)
· GP#15, GP#17, GP#18, and GP#19
· Option 3 (Ericsson, ZTE, NTT DOCOMO, Nokia)
· GP#17, GP #18 and GP#19 
· Option 4 (Qualcomm, OPPO, Apple, Nokia)
· GP#17 and  GP#18 
Recommendations for 2nd round:
Further discuss and conclude on the open issue in the second round.

	Sub-topic #3-2
Mandatory gap patterns in FR1 (GP#2-GP#11)
	Candidate options:
Issue 3-2-1: Mandatory gap patterns for GP#2-GP#11 
· Proposals
· Option 1 (Ericsson)
· GP#2, GP#3, GP#7, GP#8 and GP#9
· Option 2 (ZTE, Ericsson)
· GP#2, GP#3, GP#7, GP#8
· Option 3 (CMCC, Huawei, Mediatek)
· GP#2, GP#3, GP#10, and GP#11
· Option 4 (Qualcomm, OPPO, Nokia, Apple)
· GP#2 and  GP#3 

Recommendations for 2nd round:
Further discuss and conclude on the open issue in the second round.



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

	#1
	LS on mandatory of measurement gap patterns
(revision of R4-2007647)
	ZTE





CRs/TPs
Common understanding:
· In R4-2005846, ‘gap patterns in FR1’ means ‘gap patterns GP#2-GP#11’

Agreements
· Usage of GP#2-GP#11 for NR only measurement 
· Depending on the application rule for measurement gap patterns in TS38.133 and TS36.133
· In the application rule table in TS38.133, clarification on NR only measurement is needed.

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

	R4-2006718
	To be revised.
Capture the comments from Huawei, ZTE and Nokia to clarify NR only measurement in the application rule table 9.1.2-3 and table 9.1.2-2.




Discussion on 2nd round 
Issue 3-1-1: Mandatory gap patterns for GP#12-GP#23 
· Proposals
· Option 1 (CMCC, Huawei, Mediatek)
· GP#16, GP#17, GP#18, and GP#19
· Option 2 (NTT DOCOMO, Ericsson)
· GP#15, GP#17, GP#18, and GP#19
· Option 3 (Ericsson, ZTE, NTT DOCOMO, Nokia)
· GP#17, GP #18 and GP#19 
· Option 4 (Qualcomm, OPPO, Apple, Nokia)
· GP#17 and  GP#18 

	Company
	Comments

	
	



Issue 3-2-1: Mandatory gap patterns for GP#2-GP#11 
· Proposals
· Option 1 (Ericsson)
· GP#2, GP#3, GP#7, GP#8 and GP#9
· Option 2 (ZTE, Ericsson)
· GP#2, GP#3, GP#7, GP#8
· Option 3 (CMCC, Huawei, Mediatek)
· GP#2, GP#3, GP#10, and GP#11
· Option 4 (Qualcomm, OPPO, Nokia, Apple)
· GP#2 and  GP#3 

	Company
	Comments

	
	




Summary on 2nd round 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	
	






