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Topic 1: NR SRS carrier switching interruption requirements
Issue 1-1: Interruption length
· Option 1 (ZTE, MediaTek, Qualcomm )
· 2*SRS carrier switching time + 6 symbols 
· Option 2 (Huawei)
· SRS carrier switching time + 4 symbols
· Possible WF:   
· 2*SRS carrier switching time + 4 symbols 

Tentative agreement
· For the case of SRS transmission on multiple CC
· Option 1: 
· Define 1 interruption for switching to/from SRS carrier
· Length of interruption: (N+1)*SRS carrier switching time + N*Y symbols 
· Y symbols
· Option 1: Y is configured SRS transmission duration
· Option 2: Y = 6 (based on the longest SRS transmission duration) 
· Option 2: define two interruption, i.e. covering switch to and switch back, each interruption is defined
· SRS carrier switching time + 6
MTK: we are fine with option 2.
ZTE: in option 2, Y is calculated twice.
HW: even in single carrier, Y is not calculated twice. In option 1, does UE need to switch back to original CC in between two CCs.


Issue 1-2: SRS carrier switching time to define interruption requirements 
· Option 1 (MediaTek )
· 200us for intra band and 500us for inter band 
· Option 2 (ZTE)
· 140us, 200us, 500us and 900us for FR1
· Check applicable SRS switching time for FR2
· Option 3 (Qualcomm )
· 900us as worst case of RF switching time 
· Option 4 (Huawei)
· 500us
· Possible WF:   Needs further discussion. One possible WF maybe:
· 200us, 500us and 900us

Agreement
SRS carrier switching time to define interruption requirements 
· Define requirements for 200us, 500us and 900us SRS carrier switching time
· FFS for FR1/FR2 applicability of SRS carrier switching time

Issue 1-3: Whether to differentiate sync and async case
· Option 1 (MediaTek )
· Unified interruption requirements for sync and async case
· Requirements are based on async case
· Option 2 (ZTE)
· Interruption requirements for SRS carrier switching are specified for sync and async case separately.
· Possible WF:   Further discussion.
· If generic requirements are defined it is based on async case.
ZTE: we are fine to have generic requirement to cover both sync and async.

Issue 1-4: Interruptions on NR serving cells during NR SRS carrier switching in EN-DC, NE-DC, NR-DC and SA operation
· Option 1 (MediaTek)
· The SRS carrier switching interruption requirement in NR is shown as follow
Interruption length (slots) due to SRS carrier switching in intra-band (200us)
	Victim Cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	15
	2
	2
	2
	2

	30
	3
	3
	3
	2

	60
	5
	4
	4
	3

	120
	8
	6
	6
	5



Interruption length (slots) due to SRS carrier switching in intra-band (500us)
	ctim Cell SCS(KHz)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	15
	3
	3
	3
	3

	30
	4
	4
	4
	4

	60
	7
	6
	6
	6

	120
	13
	11
	10
	10



· Option 2 (ZTE)
· The interrupted slots are as in table below for 140us, 200us, 500us and 900us SRS carrier switching time in FR1.
	Total interruption time (slot)
	SRS carrier switching time (us)

	
	140
	200
	500
	900

	SCS
	15kHz
	1
	1
	2
	3

	
	30kHz
	1
	2
	3
	5

	
	60kHz
	2
	3
	5
	8



· Option 3 (Qualcomm)
· Interruptions for SRS switching should be as defined in Table 2‑2 (reproduced below)
	Victim cell SCS (in kHz)
	Aggressor cell SCS (in kHz)

	
	15
	30
	60
	120

	15
	4
	4
	3
	3

	30
	6
	6
	5
	5

	60
	11
	10
	9
	9

	120
	20
	18
	17
	16



· Option 4 (Huawei)
· The interruptions on the active serving NR cells during the switching to the PUSCH-less NR SCC shall not exceed X1 slots including the first slot where NR carrier SRS transmission is configured on the PUSCH-less SCC.
· The interruptions on the active serving NR cells during the switching from the PUSCH-less NR SCC shall not exceed X1 slots including the first slot where NR carrier SRS transmission is configured on the PUSCH-less SCC..
	Victim cell SCS ([image: ])
	Aggressor Cell SCS ([image: ])

	
	0
	1
	2
	3

	0
	1
	1
	1
	1

	1
	2
	2
	2
	2

	2
	5
	4
	4
	4

	3
	8
	7
	6
	6



· Possible WF:  
· The interruption requirements are derived based on agreements on issues 1-1, 1-2 and 1-3. 
· Further discuss whether interruption requirements are defined for all aggressor cell SCSs or for aggressor cells on FR1 and FR2 separately.

Issue 1-5: Interruptions on LTE serving cells during NR SRS carrier switching in EN-DC and NE-DC operation
· Option 1 (MediaTek)
· [bookmark: _Ref20403932]SRS carrier switching interruption requirement from NR to LTE is shown as follow
Interruption length (subframes) due to SRS carrier switching in intra-band (200us)
	Interruption
Length(subframes)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	Victim Cell
	2
	2
	2
	2



Interruption length (subframes) due to SRS carrier switching in inter-band (500us)
	Interruption
Length(subframes)
	Aggressor Cell SCS (KHz)

	
	15
	30
	60
	120

	Victim Cell
	3
	3
	3
	3



· Option 2 (ZTE)
· 1, 1, 2, 3 subframes for 140us, 200us, 500us and 900us NR SRS carrier switching time.
· Option 3 (Huawei)
· The interruption on the LTE active serving cells during NR SRS switching to the PUSCH-less NR CC shall not exceed 2 subframes including the first slot where SRS carrier transmission is configured on the PUSCH-less NR CC.
· The interruption on the LTE active serving cells during NR SRS switching from the PUSCH-less NR CC shall not exceed 2 subframes including the first slot where SRS carrier transmission is configured on the PUSCH-less NR CC.

· Possible WF:   
· The interruption requirements are derived based on agreements on issues 1-1, 1-2 and 1-3.

Issue 1-5: Interruptions on NR serving cells during LTE SRS carrier switching in EN-DC and NE-DC operation
· Option 1 (MediaTek)
· The SRS carrier switching interruption from LTE to NR is shown as follow.
Table 10. Interruption length (slots) due to SRS carrier switching
	Victim Cell SCS(KHz)
	Interruption Length (slot) 

	15
	2

	30
	3

	60
	5

	120
	9



· Option 2 (ZTE)
· In EN-DC and NE-DC the total interruption time on NR serving cells due to LTE SRS carrier switching are as in Table below.
	Total interruption time (slot)
	SRS carrier switching time (us)

	
	140
	200
	500

	SCS
	15kHz
	1
	1
	2

	
	30kHz
	1
	2
	3

	
	60kHz
	2
	3
	5



· Option 3 (Huawei)
· In ENDC and NEDC, the interruption on the NR serving cells during the switching to the PUSCH-less LTE SCC shall not exceed X2 slots including the first slot where LTE carrier SRS transmission is configured on the PUSCH-less SCC.
· The interruption on the NR serving cells during the switching from the PUSCH-less LTE SCC shall not exceed X2 slots including the first slot where LTE carrier SRS transmission is configured on the PUSCH-less SCC.
	[image: ]
	NR Slot length (ms)
	Interruption length X2 slot

	0
	1
	2

	1
	0.5
	3

	2
	0.25
	5

	3
	0.125
	9


· For a UE which does not support per-FR measurement gaps, interruptions to the NR serving cells caused by EUTRA SRS carrier switching are on any frequency range. For UE which support per-FR gaps, only interruptions to FR1 NR serving cells are specified.

· Possible WF:   Needs further discussion
· For 500us LTE SRS switching time, the interruptin length is 2, 3, 5 and 9 slots for 15kHz, 30kHz, 60kHz and 120kHz SCSs respectively.
· Further discuss whether requirements for 200us and 140us LTE SRS switching time is needed.
· Further discuss whether to differentiate UE capability of supporting per-FR gap or per-UE gap. 

Topic 3: Impact to RRM requirements due to SRS carrier switching
Issue 3-1: Impact to NR RRM measurement requirements based on SSB/PBCH due to NR SRS carrier switching
· Option 1 (MediaTek)
· SRS transmission for carrier switching should be dropped when it would collide with higher priority signals transmission.
· Introducing SRS Carrier switching avoids the collision with SSB or RSs for any L1 measurements.
· Option 2 (ZTE)
· In EN-DC, NE-DC, NR-DC and NR SA operation, requirements relevant to measurements on SSB/PBCH/CSI-RS are NOT impacted due to NR SRS carrier switching.

· Possible WF: 
· No impact to NR measurement requirements relevant to measurements based on SSB/PBCH/CSI-RS due to NR SRS carrier switching

Issue 3-2: Impact on NR measurement requirements based on SSB/PBCH/CSI due to LTE SRS carrier switching
· Option 1 (ZTE)
· In EN-DC and NE-DC operation, requirements relevant to measurements on SSB/PBCH/CSI-RS may be impacted due to LTE SRS carrier switching.

· Possible WF:
· In EN-DC and NE-DC operation, requirements relevant to measurements on SSB/PBCH/CSI-RS may be impacted due to LTE SRS carrier switching.

Issue 3-3: Impact to E-UTRA measurement requirements due to NR SRS carrier switching
· Option 1 (ZTE)
· In EN-DC and NE-DC operation, requirements relevant to E-UTRA measurements may be impacted due to NR SRS carrier switching.

· Possible WF:   
· In EN-DC and NE-DC operation, requirements relevant to E-UTRA measurements may be impacted due to NR SRS carrier switching.

---------------------------------------------------------------------------------------------------------------------


Agreement:

RAN4 to define unified interruption requirements for sync and async case
· Requirements are based on async case

For the case of SRS transmission on (single or multiple) CC, define two interruption, i.e. covering switch to and switch back, each interruption is defined as
· SRS carrier switching time + 6 symbols
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Issue #1: HARQ priority
· Priority between HARQ feedback and activation interruption 
· Option 1(Apple):
· HARQ feedback’s priority on other CCs shall be lower than target deactivated SCell RF tuning/AGC settling. The priority of HARQ feedback for SCell activation command (MAC CE) shall be higher than target deactivated SCell RF tuning/AGC settling ONLY IF this HARQ feedback is for this target deactivated SCell activation command.
· Option 2(Huawei):
· The activation timeline of the concerned SCell is not impacted by the HARQ feedback of another SCell
· Network behavior: The network should trigger the SCell activation command again when it does not receive HARQ feedback from UE.

Apple: proposals are quite aligned
QC: we disagree with proposal. 
HW: QC misunderstood the proposal. We are on the same page

Agreement
· The activation timeline of the concerned SCell is not impacted by the HARQ feedback of another SCell

Issue #2: Delay extension due to MAC CE processing
· Requirement scope of multiple SCell activation:
· Option 1 (Qualcomm):
· In EN-DC, NE-DC, NR SA, RAN4 to define requirements only for the case where a single MAC command is used to activate multiple SCells in the same slot
· For NR-DC RAN4 to define requirements for the case where one MAC command per CG is used. 
· Option 2 (Huawei?):
· Could be multiple MAC CEs received in the same slot
· Delay of SCell activation command(s) processing:
· Option 1 (Qualcomm):
· For activation of multiple cells, where single MAC command is used, the value of THARQ remains the same as that for single cell.
· MAC-CE processing for activation of multiple cells at with a single MAC-CE command will be 3 ms
· Option 2 (Huawei):
· The activation delay of SCell#0 is not impacted by the activation commands for other SCells received in the same slot, provided that the number of MAC CEs received in the slot is ≤3.

Issue 3: Delay extension due to interruption
· SMTC_max updating (R4-1913312 MediaTek)
· When the activation command of the 2nd SCell in the same band is received between the reception of the 1st SCell activation command and the first SMTC_max,
· Case 1: There is no impact to the 1st SCell’s activation delay when the 2nd SCell’s SMTC periodicity is equal to or smaller than current SMTC_max.
· Case 2: The 1st SCell’s activation delay will be extended to next SMTC_max when the 2nd SCell’s SMTC periodicity is larger than current SMTC_max. 
· The SMTC_max definition of the 2nd SCell in the same band could be impacted by the former SCells being activated. 
· Interruption occurs on the SSB for AGC settling of the target to-be-activated SCell (R4-1913500 Apple)
· In intra-band case (target to-be-activated SCell and aggressor SCell are in the same band), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be the whole AGC settling time delay right after this interruption, and the whole AGC settling time delay means the total time period for a new AGC settling procedure with the new TSMTC_MAX.
· In inter-band case (target to-be-activated SCell and aggressor SCell are in different bands), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be 1 extra TSMTC_MAX.
· Interruption occurs on the SSB for cell synchronization or T/F tracking of the target to-be-activated SCell. (R4-1913500 Apple)
· When the interruption occurs on the SSB for cell synchronization or T/F tracking of the target to-be-activated SCell, the activation delay extension shall be 1 extra TRS.
· Interruption occurs on the RS for L1-RSRP measurement occasion of the target to-be-activated SCell (R4-1913500 Apple)
· When the interruption occurs on the RS occasion for L1-RSRP measurement of the target to-be-activated SCell, the activation delay extension shall be 1 extra TL1-RSRP_Measurement_Period_SSB or TL1-RSRP_Measurement_Period_CSI-RS (depends on which RS is used for the L1-RSRP measurement).
· Interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell (R4-1913500 Apple)
· When the interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available L1-RSRP/CSI reporting resource.
· Interruption occurs on the CQI measurement/reporting occasion of the target to-be-activated SCell (R4-1913500 Apple)
· Option1 (Apple): When the interruption occurs on the CQI measurement/reporting occasion of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available CQI measurement/reporting resource.
· Option 2 (Qualcomm): TCSI_Reporting will be same as that for single cell.
· Interruption occurs on the processing time of the target to-be-activated SCell (R4-1913312 MediaTek)
· The 1st SCell’s activation delay will be extended with interruption duration only when the interruption caused by the 2nd SCell is colliding with the processing time of the 1st SCell being activated except the SSB occasion time.

MTK: our view is quite same with Apple but wording is different

Agreement
· Interruption occurs on the SSB for AGC settling of the target to-be-activated SCell
· In intra-band case (target to-be-activated SCell and aggressor SCell are in the same band), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be the whole AGC settling time delay right after this interruption, and the whole AGC settling time delay means the total time period for a new AGC settling procedure with the new TSMTC_MAX.
· In inter-band case (target to-be-activated SCell and aggressor SCell are in different bands), when the interruption occurs on the SSB for AGC settling of the target to-be-activated SCell, the activation delay extension shall be 1 extra TSMTC_MAX.


Issue 4: Delay extension due to searcher limitation
· The conditions to have delay extension due to searcher limitation 
· For known SCell case:
· Option 1 (Qualcomm): For activating known cells, the UE should be able to run its loops in parallel. No scaling in terms of number of SSB/SMTC’s is needed.
· For unknown SCell case:
· Option 1 (Ericsson): Conditions/scenarios summarized in Ericsson’s paper (R4-1915058), e.g. the timing difference between known serving cell and unknown SCell is within a certain range
· Option 2 (Huawei): When more than 2 unknown SCells are activated, the activation delay should be extended such that the cell detection time for each SCell is scaled by CSSF.
· Option 3 (Qualcomm): For activating unknown cells, the UE will need 3 SSB samples per SCell being activated. These searches will be done serially and thus there will be a linear scaling based on number of cells being activated.    
· Others:
· The UE is allowed to finish multiple SCell activation with only one searcher (i.e. the other one searcher is always for PCell mobility) (R4-1913312 MediaTek)

Issue 5: Discussion on other delay extension
· The extended rule of target SCell’s activation time could follow on the rule of FR1 only in intra-band FR2 scenario; we should wait RAN4 RF session’s discussion on whether Rx beam could be shared or independent between each band in inter-band FR2 scenario. (R4-1913312 MediaTek)
· When UE supports per-FR gap, the UE only considers the time extension caused on the same frequency range as the target SCell. (R4-1913312 MediaTek)
· In case of activation of multiple cells, there will be multiple interruptions to other active cells. (R4-1915407 Qualcomm)

---------------------------------------------------------------------------------------------------------------------

Agreement:

When the interruption occurs on the SSB for cell synchronization or T/F tracking of the target to-be-activated SCell, the activation delay extension shall be 1 extra TRS.
When the interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available L1-RSRP/CSI reporting resource.
When the interruption occurs on the CQI measurement/reporting occasion of the target to-be-activated SCell, the activation delay extension shall be the extra time for next available CQI measurement/reporting resource.

When activating multiple SCells, TCSI_Reporting will be same as that for single cell.
For activating known cells, the UE should be able to run its loops in parallel. No scaling in terms of number of SSB/SMTC’s is needed.
For unknown SCell case, when more than 1 unknown SCells are activated, the activation delay should be extended such that the cell detection time for each SCell is scaled by N.
· Sequential search is not needed if MRTD is no larger than 260ns.
· N is FFS
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Topic 1: CGI reading of an NR cell with autonomous gaps
Issue 1-1: Known/unkown condition
· Option 1 (MediaTek)
· 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 [X ms] 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
· Option 2 (ZTE)
· For FR1: a cell is known if 
· it has been meeting the relevant cell identification requirement during the last 5 seconds.
· UE sends a valid L3-RSRP reporting.
· FFS: The SSB with the same index as the one with best RSRP measurement remains detectable.
· Depending on if the interruption is defined in symbol level or SMTC level.
· During CGI reading, the SSB [with the same index (in the L3-RSRP reporting)] remains detectable
· Option 3 (Ericsson)
· The known cell condition is that the SSB(s) which triggered the measurement report should remain detectable with the same RX beam until the CGI report is completed. 
· An SSB is known if max(5 seconds, 5DRX cycles) has elapsed between the measurement report and the completion of the CGI reporting period
· Option 4 (Huawei)
· During the period equal to [X]s before UE receives the configuration of CGI reading UE has sent a valid L3-RSRP measurement report for the target cell with SSB index
· During the CGI reading time, the reported SSB remain detectable with the same spatial reception parameter.
· Possible WF:  Needs further discussion 

E///: want to simplify and avoid requirements for unknown conditions
MTK: agree with E///
ZTE: generally this is fine. Does this imply that NW has to configure this within 5sec?
Nokia: agree with E////

Agreement
Known/unknown condition
Do not define requirements for unknown conditions
Conclusion: work offline on the known conditions definitions. Use MTK proposal as a starting point.

Issue 1-2: Whether and how define requirements for unknown condition 
· Option 1 (ZTE)
· For CGI reading of an unknown cell, cell search is also needed in addition to MIB decoding and SIB1 decoding.
· Option 2 (Ericsson)
· No unknown cell CGI reporting requirement should be defined.
· Option 3 (MediaTek)
· Yes, only samples needed for AGC would be different compared to known case.

· Possible WF:  further discussion 
· Whether to define requirements for unknown condition.
· Whether cell search is needed for requirements of unkown condition if it is needed.

Issue 1-3: MIB decoding delay in FR2 
· Option 1 (MediaTek)
· When the UE can be guaranteed to use the same Rx spatial filter to finish MIB decoding in FR2, the MIB decoding delay are [5] for both FR1 and FR2, where,  is the SMTC periodicity of the carrier with target cell
· Option 2 (ZTE)
· For SIB1 decoding of NR cell in FR1 and FR2, [5] samples are needed for defining measurement time period requirements.
· Option 3 (Huawei)
· MIB decoding time in CGI reading requirement is 5 SMTC periods for both FR1 and FR2.

· Possible WF:   
· 5 samples for MIB decoding in FR2.

Tentative agreement
MIB decoding time in CGI reading requirement is 5 SMTC periods in FR2

Issue 1-4: AGC/AFC for MIB decoding 
· Option 1 (MediaTek)
· Needed for inter frequency known and unknown cases.
· Option 2 (ZTE)
· AGC/AFC time is not considered during MIB and SIB1 decoding delay.
· Option 3 (Ericsson)
· AGC/AFC refinement is needed for MIB decoding. (option 1)
· Option 4 (Huawei)
· Should be left to UE implementation, but RAN4 should define the total number of samples for MIB decoding, and in our view, 5 samples are sufficient.
· Possible WF:  
· Up to UE implementation. Only number of samples for MIB decoding is need to be defined.
· Number of samples for MIB decoding is 5.

Issue 1-5: SIB1 decoding delay
· Option 1 (MediaTek)
· The RMSI decoding delay is [Y1], where  is the RMSI scheduling periodicity based on gNB implementation, Y1 is the required sample number for successfully decoding RMSI.
· Option 2 (ZTE)
· For SIB1 decoding of NR cell in FR1 and FR2, [5] samples are needed for defining measurement time period requirements.
· Option 3 (Ericsson)
· The PDCCH and PDSCH for SIB1 in NR has flexibility, which will significantly impact the number of needed SIB1 decoding attempts.
· Option 4 (Huawei)
· RMSI decoding time in CGI reading requirement is 2+NSIB1 RMSI scheduling periods for both FR1 and FR2, where NSIB1 is up to further study in RAN4. UE is assumed to start SIB1 decoding at any point in the TTI.

· Possible WF:   
· SIB1 decoding procedure is up to UE implementation. The assumption when defining CGI reading requirements is UE can start SIB1 decoding at any repetition in the SIB1 TTI.
· Agree simulation assumptions for SIB1 decoding.
· Simulation assumptions are provided in R4-1914785 (ZTE), R4-1914963 (Huawei) and R4-1914641 (Ericsson).
Agreements
Further study SIB1 decoding delay based on simulations

Issue 6: Whether is beam sweeping needed for SIB1 decoding in FR2?
· Option 1 (MediaTek)
· To guarantee the RMSI with the same SSB reporting index can be detected during the whole CGI reading, the potential SNR side condition could be [-3dB].
· Option 2 (ZTE, Ericsson, Huawei)
· Rx beam sweeping is not needed during SIB1 decoding in FR2.

· Possible WF:   
· RX beam sweeping is not needed for SIB1 decoding in FR2


Issue 1-7: AGC for SIB1 decoding 
· Option 1 (ZTE)
· AGC/AFC time is not considered during MIB and SIB1 decoding delay.
· Option 2 (Ericsson)
· AGC is not needed for SIB1 decoding.
· Option 3 (Huawei)
· Allow a margin of 2 samples for RMSI decoding on top of the number of samples needed for successful decoding

· Possible WF:   
· AGC is not needed for SIB1 decoding.

Issue 1-8: Interruptions during MIB decoding
· Option 1 (ZTE)
· Each interruption length during MIB decoding is as in table below.
	Frequency range
	Sub-carrier spacing of serving cell (kHz)
	Total interruption length
(slots)

	FR1
	15
	2

	
	30
	3

	
	60
	5

	FR2
	60
	3

	
	120
	5



· Option 2 (Ericsson)
· For MIB decoding interruption 4 symbols + 2*RF tuning time during each autonomous gap is assumed. 
· Option 3 (Huawei)
· Interruption length for each MIB decoding attempt is the 1000us + 4 symbols (of target SSB SCS) + 1 slot (of serving cell SCS)

· Possible WF:   
· Interruption length for each MIB decoding is 2*RF tuning time + 4 symbols of target SSB SCS + 1 slot of serving cell SCS. i.e.
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	NR Slot length (ms)
	Interruption length X1 slot

	
	
	Aggressor cell is on FR1
	Aggressor cell is on FR2

	0
	1
	3
	2

	1
	0.5
	4
	3

	2
	0.25
	7
	4

	3
	0.125
	12
	6



Issue 1-9: Interruptions during SIB1 decoding
· Option 1 (ZTE)
· Interruption for each autonomous gap for SIB1 decoding with multiplexing pattern 1 is as in table below.
	Frequency range
	Sub-carrier spacing of serving cell (kHz)
	Total interruption length
(slots)

	FR1
	15
	4

	
	30
	5

	
	60
	7

	FR2
	60
	5

	
	120
	7



· Interruption for each autonomous gap for SIB1 decoding with multiplexing pattern 2/3 is as in table below.
	Frequency range
	Sub-carrier spacing of serving cell (kHz)
	Total interruption length
(slots)

	FR1
	15
	3

	
	30
	4

	
	60
	6

	FR2
	60
	4

	
	120
	6



· Option 2 (Huawei)
· Interruption length for each RMSI decoding attempt (20ms) is the 1000us + 1 or 2 slot (of target cell DL SCS) + 1 slot (of serving cell SCS)

· Possible WF:   
· Interruption length for each SIB1 decoding is
· 2*RF tuning time + 2 slots of target cell SCS + 1 slot of serving cell SCS, i.e.
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	NR Slot length (ms)
	Interruption length X2 slot

	
	
	Aggressor cell is on FR1
	Aggressor cell is on FR1

	0
	1
	4
	2

	1
	0.5
	7
	3

	2
	0.25
	13
	4

	3
	0.125
	25
	7



Issue 1-10: How are the interruption requirements for NR CGI reading specified? 
· Option 1 (ZTE)
· The interruption core requirements for CGI reading of NR cell is specified by ratio of interrupted slots during the MIB decoding and SIB1 decoding time period.
· The ratio of interruption during MIB decoding is interrupted slots during one sample for MIB decoding over SMTC period in slots.
· For multiplexing pattern 1, the ratio of interruptions is interrupted slots during one sample for SIB1 decoding over 20ms in slots. For multiplexing pattern 2/3, the ratio of interruptions is interrupted slots during one sample for SIB1 decoding over SMTC period in slots.
· Option 2 (Ericsson)
· A generic ACK/NACK requirement is derived, which covers both sync and async timing between serving and target cell.

· Possible WF:   Needs further discussion.

Issue 1-11: How to capture interruption requirements for NR SRS carrier switching in spec?
· Option 1 
· Separated delay requirements and interruption requirements.
· Option 2
· Combined delay requirements and interruption requirements..
· Possible WF:   
· Separated delay requirements and interruption requirements.

Issue 1-12: SINR Side condition for NR CGI reading 
· Option 1 (MediaTek)
· To guarantee the SSB with the same index can be detected during the whole CGI reading, the potential side condition could be [-3dB].
· Option 2 (Ericsson, ZTE)
· For inter-frequency CGI reading the side condition is Es/Iot = -6dB for both SSB and RMSI 

· Possible WF:   Needs further discussion.

Topic 2: CGI reading of an LTE cell with autonomous gaps
Issue 2-1: How to capture interruption requirements for LTE CGI reading in EN-DC and NE-DC?
· Option 1 
· Separated delay requirements and interruption requirements.
· Option 2
· Combined delay requirements and interruption requirements.
· Possible WF:   Needs further discussion

---------------------------------------------------------------------------------------------------------------------

Agreement:

In CGI reading requirements, a cell is known if
· For FR1: 
· it has been meeting the relevant cell identification requirement during the last 5 seconds.
· UE sends at least a valid L3-RSRP reporting.
· FFS: The SSB with the same index as the one with best RSRP measurement remains detectable.
· Depending on if the interruption is defined in symbol level or SMTC level.
· During CGI reading, the SSB [with the same index (in the L3-RSRP reporting)] remains detectable
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	R4-1913484
	Discussion on requirements for BWP switching on multiple CCs
	Intel Corporation

	R4-1913586
	Discussion on BWP requirements for multiple CCs
	MediaTek inc.

	R4-1913997
	Considerations on BWP switching on multiple CCs
	vivo

	R4-1914005
	Requirements for BWP switch delay on multiple CC
	NEC

	R4-1914414
	discussion on the BWP switch delay requirements for multiple CC cases
	Huawei, HiSilicon

	R4-1914415
	discussion on the BWP switch interruption requirements for multiple CC cases
	Huawei, HiSilicon

	R4-1914555
	Interruption requirements with BWP switch on multiple CCs
	Nokia, Nokia Shanghai Bell

	R4-1914556
	38.133 CR on interruption requirements for BWP switch on multiple CCs (8.2.1.2.7, 8.2.2.2.5)
	Nokia, Nokia Shanghai Bell

	R4-1914557
	36.133 CR on interruption requirements for BWP switch on multiple CCs (7.32.2.7, 7.36.2.6)
	Nokia, Nokia Shanghai Bell

	R4-1915010
	BWP switching delay due to BWP switching on multiple CCs
	Ericsson

	R4-1915011
	Interruption due to BWP switching on multiple CCs
	Ericsson

	R4-1915403
	Discussion on BWP switch for multiple cells
	Qualcomm Incorporated



Case 1: Simultaneous trigger of BWP switch on multiple CCs
· Cases to define requirements for
· Option 1: All CCs BWP switching triggered by same method - RRC/ timer/ DCI (Qualcomm, Huawei, NEC, Ericsson)
· Option 2: Combinations of different methods of trigger on different CCs: DCI+DCI; DCI+timer; Timer+timer (MediaTek)
· Limitations on CG for simultaneous triggering
· Option 1: Define requirements for simultaneous triggering on multiple CCs within same CG (Intel)
· Option 2: No limitations on CG (Ericsson)
· Delay requirement
· Option 1: Define delay requirement based on sequential processing (Intel, Vivo)
· Switching delay on Nth CC is sum of switching delay of N CCs
· Option 2: Define delay requirements based on parallel processing (Intel, MediaTek, Qualcomm, Huawei, E///, NEC)
· E///, NEC: Same BWP switching delay as single CC on each of the CCs
· MTK: BWP switching delay on CC + , where N is the total number of CCs
· Qualcomm: Parallel component: PDCCH decode+DCI parsing or RRC processing; Scaled by number of CCs: SW processing, RF retuning time or 
· Huawei: Delay length should be rounded up to the longest duration among CCs with different SCS
Intel: suggest to define req-s for both seq and parallel cases
QC: our proposal is to have part sequential and part parallel
E///: for sequential processing there is not benefit from the NW perspective to use it.

· Interruption requirements
· Option 1: Same interruption requirements as single CC case (Nokia, Huawei, Intel)
· Intel: Same for sequential processing
· Option 2: Extend interruption requirement for multiple CCs (Intel)
· Intel: For parallel processing
· Other issues
· Consider per FR gap capability for UE in defining delay and interruption requirements (Vivo)

MTK: Have some concerns on RRC triggering method
E///: we think RRC is possible and no ambiguity
Apple: RRC triggering is a common case 

Agreements
· BWP switching on all CCs is triggered by the same method (i.e. RRC, timer, or DCI)
· For RRC triggering method, 
· the RRC configuration is provided on one CC only. 
· FFS whether to introduce requirements for case of RRC configuration provided on multiple CCs for NR-NR DC 
Tentative agreement
BWP switching delay requirement
· Option 1: BWP switching delay for multiple CC is N times delay of single CC 
· Min N value is equal to 1  

· Max N value is equal to number of carriers  
· Other options are not precluded
· Companies encouraged to bring analysis on BWP switching delay components to be done in parallel or sequentially

Case 2: Non-simultaneous trigger of BWP switch on multiple CCs
· Cases to define requirements for
· Option 1: Do not define requirements for non-simultaneous trigger (Qualcomm)
· Option 2 (MTK)
· DCI+DCI in different FRs (MTK)
· DCI+timer in different FRs
· DCI+RRC in the same FR, when DCI comes first
· Timer+timer in different FRs
· Timer+RRC in the same FR, when timer comes first
· Timer+RRC in different FRs
· RRC+RRC in the same FR
· RRC+RRC in different FRs
· Option 3 (NEC)
· RRC on CC1 and DCI on CC2 (when the CC’s are in different FR)
· RRC on CC1 and timer on CC2
· RRC on CC1 and RRC on CC2 (when the CC’s are in different FR)
· Option 4 (Huawei): RRC based on CC1 and CC2 in different FR
· Limitations on CG for non-simultaneous triggering
· Option 1: Define requirements for non-simultaneous triggering on multiple CCs in different CG (Intel)
· Option 2: No limitations on CG (Ericsson)
· Delay requirement
· Option 1: Same BWP switching delay as single CC on each of the CCs (Ericsson, NEC)
· NEC: For RRC based on CC1 and DCI based on CC2
· Option 2: Extend by sum of interruption lengths on all CCs (Ericsson, NEC)
· NEC: Extend delay by interruption length of BWP switching type that finished earlier for RRC on CC1 and Timer on CC2 
· Option 3: Union of the durations of all overlapped BWP switches (Huawei)
· Interruption requirements
· Option 1: Same interruption requirements as single CC case (Nokia, Ericsson)
· Option 2: The start of the interruptions is allowed at any instance within the united delay duration (Huawei)
· Option 3: Extend interruption requirement for multiple CCs (Intel)
· Intel: For parallel processing
· Other issues
· Consider per FR gap capability for UE in defining delay and interruption requirements (Vivo)

Intel: need to have a more clear definition on the simultaneous / non-simult trigger. What happens if we have different SCS on different CCs.
Chair: Recommend to discuss definition of simultaneous and non-simultaneous (e.g. TAG relation, scenarios with different SCS on different CCs, timing alignment impacts, definitions for RRC/timer/DCI methods).
---------------------------------------------------------------------------------------------------------------------


Agreement:

BWP switching on multiple CCs is considered as simultaneous BWP switching provided:
· For DCI-based BWP switching:
· The timing difference among the first symbol of slot carrying DCI is received within the MRTD for synchronous case for all CCs.
· Apply same principle for timer-based BWP switching. Wording is FFS.
· RRC based BWP switching is triggered by one single RRC command.
· FFS for NR-DC operation.

Partially overlapped DCI-based BWP switching is not considered in CA.

RAN4 only defines requirements for partially overlapped BWP switching on all CCs that is triggered by the same method (i.e. RRC, timer).

FFS for partially overlapped in DC operation.
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	R4-1913453
	Discussion about inter-frequency measurement without gap
	Intel Corporation

	R4-1913502
	On scheduling restriction for inter-frequency measurement without gap
	Apple

	R4-1913587
	Inter-frequency measurement requirement without MG
	MediaTek inc.

	R4-1913680
	Further discussion on inter-frequency measurement without gap
	CMCC

	R4-1913681
	Way forward on inter-frequency measurement without MG
	CMCC

	R4-1913682
	CR on introducing inter-frequency measurements without measurement gap (9.1.5, 9.1.6, 9.3.1, 9.3.4, 9.3.5)
	CMCC

	R4-1914443
	[Draft] LS on inter-frequency measurement requirement without MG
	Huawei, HiSilicon

	R4-1914444
	CR on gap sharing and CSSF for Inter-frequency measurement requirement without MG
	Huawei, HiSilicon

	R4-1915068
	Discussion on inter-frequency measurement requirement
	OPPO

	R4-1915069
	CR on requirements of NR interfrequency measurement (9.3.1)
	OPPO

	R4-1915070
	CR on requirements of NR interfrequency measurement (9.3.4,9,3,5)
	OPPO

	R4-1915406
	Discussion on requirements for inter-frequency measurements without gap
	Qualcomm Incorporated



Issue 1: Capability of UE to support inter-frequency measurement without MG
· Option 1 (CMCC, Huawei): Inter-frequency measurement without MG is mandatory supported from Rel-16, and no UE capability signalling is needed.
· Option 2 (MediaTek?): It’s optional for UE to support this feature,
· New sections for delay requirements are introduced for UE who supports inter-frequency measurement without gap. Within each new section, add sub sections for requirements with gap and without gap
· Option 3 (OPPO): No need to define such UE capability which can leave to UE and BS implementation
· Option 4 (Qualcomm): UE to do all inter-frequency measurements, including those within UE’s active BWP, in gaps. In case where no gaps are configured, the UE will do gapless measurements for inter-frequency layers that lie in its active BWP.

CMCC: prefer to keep open and come back in the future

Issue 2: Modification on CSSF outside MG:
· CSSF for case of multiple CCs (R4-1913587)
Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode
	Scenario
	CSSFoutside_gap,i for FR1 PSCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required Note 2
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO without MG

	EN-DC with FR1 only CA 
	1
	Number of configured FR1 SCell(s) + Y
	N/A
	N/A
	N/A
	Number of configured FR1 SCell(s) + Y

	EN-DC with
FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCells + Y
	Number of configured FR2 SCells + Y

	EN-DC with
FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s) + Y -1)
	N/A
	2
	2×(Number of configured SCell(s) + Y -1)
	2×(Number of configured SCell(s) + Y -1)

	EN-DC with
FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s) + Y
	1
	N/A
	Number of configured SCell(s) + Y
	Number of configured SCell(s) + Y

	Note 1:	Only one NR FR1 operating band and one NR FR2 operating band are included for FR1+FR2 inter-band EN-DC.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.



QC: have concerns on this. We deprioritize the SCell measurements
CMCC: we don’t agree to deprioritize the SCell measurements. When SMTC is partially overlapped with MG. inter-frequency measurement can be perform within or outside the MG. 
MTK/APPLE/HW: support CMCC.
QC: we have concern on the impact on SCell measurement.
APPLE: another benefit is that we can perform measurement on inter-frequency measurement w/o gap and intra-frequency w/o gap simultaneously.

· CSSF for case of single CC (R4-1913587)
· For UE without CA capability, the number of searcher assumed in the requirement is 1. The measurement delay of PCC is doubled to allow UE to conduct inter-frequency measurement without gap.
Issue 3: UE measurement behavior
· For inter-frequency measurement without gap, if the SMTC occasions of an MO are partially overlapped by MG, UE is only required to conduct measurement for this MO outside measurement gap. Therefore, the factor Kp in intra-frequency measurement without gap should be re-used in this scenario. (R4-1913587)

Issue 4: Scheduling restriction:
· In FR1 mixed numerology(UE is not capable to support mixed numerologies) and FR2 cases, UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. (R4-1913502)
· No need to consider second SMTC case for scheduling restriction requirements in inter-frequency measurement without MG in FR1 mixed numerology(UE is not capable to support mixed numerologies) and FR2 cases. (R4-1913502)
· For TDD bands on FR1, UE is not expected to transmit PUCCH/PUSCH/SRS on all symbols within SMTC window duration. (R4-1913502)
· No need to consider second SMTC case for scheduling restriction requirements in inter-frequency measurement without MG for TDD bands on FR1. (R4-1913502)
· How to handle SSB-ToMeasure info
· Option 1 (MediaTek):  The scheduling and measurement restriction for intra-frequency measurements assumes UE skip SSB-ToMeasure.  
· Option 2 (CMCC): SSB symbols to be measured in the inter-frequency measurement without MG cases are all L SSB symbols within SMTC window duration defined in clause 4.1 of TS 38.213
· RAN4 decides to send LS out to RAN1 on such scheduling availability for inter-frequency measurement without MGs. (R4-1915068)

Issue 5: Delay requirement for inter-frequency measurement without MG
· Option 1 (CMCC, OPPO): For delay requirements, the same sample number of intra-frequency measurement without MG should be adopted for inter-frequency measurement without MG.

Agreement
· For delay requirements, the same sample number of intra-frequency measurement without MG should be adopted for inter-frequency measurement without MG.

Issue 6: Other requirement for inter-frequency measurement without MG
· Minimum requirements at transitions considering inter-frequency measurement without MG should be captured in TS38.133 (R4-1913680)


---------------------------------------------------------------------------------------------------------------------

Agreement:

· In FR1 mixed numerology (UE is not capable to support mixed numerologies) and FR2 cases, UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. (R4-1913502)
· No need to consider second SMTC case for scheduling restriction requirements in inter-frequency measurement without MG in FR1 mixed numerology(UE is not capable to support mixed numerologies) and FR2 cases. (R4-1913502)
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	R4-1913863
	Discussion on mandating gap patterns for Rel-16 NR
	CMCC

	R4-1914122
	Discussion on mandatory MG patterns
	MediaTek inc.

	R4-1914123
	LS on new capability for NR measurement and mandatory MG patterns in Rel-16
	MediaTek inc.

	R4-1914445
	Discussion on mandatory gap pattern in R-16
	Huawei, HiSilicon

	R4-1914446
	LS on mandatory gap patterns in R16
	Huawei, HiSilicon

	R4-1914644
	Mandatory gap patterns in NR RRM enhancement
	Ericsson

	R4-1914645
	Backwards compatible requirements and signaling for NR-only measurement gaps
	Ericsson

	R4-1914646
	LS on mandatory gap patterns for release 16
	Ericsson

	R4-1914783
	LS on mandatory of measurement gap patterns
	ZTE

	R4-1914787
	Further discussion on mandatary of measurement gap patterns
	ZTE

	R4-1914794
	Way forward on R16 NR RRM enhancements – mandatory of gap patterns
	ZTE

	R4-1915405
	Discussion on mandatory measurement gaps
	Qualcomm Incorporated



Issue 1: New UE capability signalling 
· Option 1 (MediaTek)
· RAN4 to inform RAN2 the necessity of introducing a new UE capability for NR-only measurement in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode, and let RAN2 to handle the remaining UE capability design.
· Option 2 (Ericsson)
· Release 15 capability information elements cannot be changed in meaning by any new capability signaling introduced in release 16
· Under the assumption that backwards compatible signaling and gap applicability are introduced to indicate support for NR-only gap based measurement, RAN4 continues to discuss additional mandatory gap patterns for Rel-15.
· Similar to, but extending release 15, there will be assumed to be an NR only MG capability for GP2-GP11 reported to eNB, and an NR only MG capability for GP2-GP23 reported to gNB.
· Option 3 (ZTE)
· Introduce an UE capability for UE to indicate whether gap patterns with 3ms or 4ms measurement gap length can be used for LTE measurements in NR RRC signalling.
· Introduce an UE capability for UE to indicate whether gap patterns 4 to 11 with 3ms or 4ms measurement gap length can be used for LTE measurements in LTE signalling.
· Option 4 (Qualcomm)
· Any gap patterns that are made mandatory in Rel-16, which were not mandatory in Rel-15, will only be mandatory for NR measurements
· In EN-DC and LTE SA, for UE’s that do not support shortmeasurementgap on LTE only GP0 and GP1 should remain mandatory.
· Any new gap patterns to be made mandatory should be mandatory with capability signaling
· Option 5 (CMCC)
· From UE side point of view, if UE indicates “support” in Rel-15 signaling, UE need to indicate “support” in Rel-16 signaling. If UE indicates “not support” in Rel-15 signaling, and UE indicates “support” in Rel-16 signaling, it means that UE can support this gap pattern for NR measurement but cannot support using this gap pattern for NR+LTE measurement.
· Option 6 (Huawei)
· Don't intend to extent UE capability for inter-frequency LTE measurement only in LTE SA.
· R15 gap pattern applicability rule is not changed in R16

· Possible WF:   Needs further discussion. Some of the key discussion points would be: 
· Confirm Release 15 capability information elements cannot be changed in meaning by any new capability signaling introduced in release 16
· Confirm R15 gap pattern applicability rule is not changed due to introduction of additional mandatory gap patterns in R16
· New UE capability signaling for NR only measurements
· Option 1. Indicates gap pattern(s) can be used for NR measurements only
· Option 2. Indicates certain gap patterns (i.e. gap patterns 4 -11 with MGL 3ms and 4ms) can not be used for LTE measurements.
· Whether additional mandaotry gap patterns in Rel-16 is only for NR measurements, or for NR measurements and LTE measurements based on UE capability?
· Whether any new gap patterns to be made mandatory should be mandatory with capability signalling?

Agreement
· Confirm R15 capability information elements cannot be changed in meaning by any new capability signaling introduced in R16
· Confirm R15 gap pattern applicability rule is not changed due to introduction of additional mandatory gap patterns in R16

Issue 2: Applicability of additional mandatory gap patterns and new UE capability signalling 
· Option 1 (MediaTek)
· Introducing a new UE capability for NR-only measurement in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode
· GP#2, GP#3, GP#5-11 are added as mandatory MGs for Rel-16 UE who supports per-UE gap or per-FR gap in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode.
· GP#15, GP#16, GP#17, GP#18, and GP#19 are added as mandatory MGs for NR-only measurement 
•	Rel-16 UE who supports per-FR gap in LTE SA, EN-DC and NE-DC mode, 
•	Rel-16 UE who supports per-UE gap or per-FR gap in NR SA, and NR-DC mode.
· Option 2 (Ericsson)
· Any agreed NR-only measurement gap pattern which is agreed to be mandatory is mandatory for LTE-SA, EN-DC, NE-DC, NR SA and NR-DC
· Clarify that an “NR to NR” only measurement is a measurement of an NR carrier when at least one NR serving cell is configured
· Option 3 (ZTE)
· The UE capability can be used for LTE to LTE measurements, LTE to NR measurements, NR to LTE measurements.
· Option 4 (CMCC)
· Additional mandatory gap patterns is applied to LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode
· Option 5 (Huawei)
· The new mandatory gap patterns are applied for NR measurement only or both E-UTRA measurement and NR measurement in SA LTE/ EN-DC/NE-DC/SA NR.

· Possible WF:   
· Additional mandatory gap patterns and new UE capability in Rel-16 are applicable to LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode

QC: need to discuss whether separate or a single capability shall apply. We have concerns on using same MG patterns for LTE SA
ZTE: from RRC signalling perspective there is no differentiation

Tentative Agreement
· Additional mandatory gap patterns and new UE capability in Rel-16 are applicable EN-DC, NE-DC, NR SA, and NR-DC mode for NR only measurements
· FFS for NR+LTE measurements
· FFS for LTE SA mode

Issue 3: Mandatory gap patterns for FR1 
· Option 1 (MediaTek)
· GP#2, GP#3, GP#5-11 are added as mandatory MGs for Rel-16 UE who supports per-UE gap or per-FR gap in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode.
· Option 2 (ZTE)
· In FR1 gap patterns with 40/80ms MGRP and 3ms/4ms MGL, i.e. GP#2, GP#3, GP#7 and GP#8 should be additionally supported.
· In FR1 gap patterns with 160ms MGRP and 3ms/4ms/6ms MGL, i.e. GP#5, GP#9 and GP#11 are preferably to be supported.
· Option 3 (CMCC)
· For FR1, at least the gap patterns of 3ms MGL, e.g. gap patterns #2, #3, #10, #11 need to be mandated.
· Option 4 (Ericsson)
· If the short measurement gap issue is addressed, at least GP2 and GP3 are considered as additional mandatory gap patterns for R16.
· Option 5 (Huawei)
· Gap pattern #2, 3, 11 can be mandatory for FR1 

· Possible WF:   
· Agreements: At least GP#2 and GP#3 are mandatory for Rel-16 UE. 
· Further discuss other GPs proposed to be mandatory. 

Issue 4: Mandatory gap patterns for FR2 
· Option 1 (MediaTek)
· GP#15, GP#16, GP#17, GP#18, and GP#19 are added as mandatory MGs for NR-only measurement 
•	Rel-16 UE who supports per-FR gap in LTE SA, EN-DC and NE-DC mode, 
•	Rel-16 UE who supports per-UE gap or per-FR gap in NR SA, and NR-DC mode.
· Option 2 (ZTE)
· GP#12, GP#15, GP#16, GP#17, GP#18 and GP#19 should be additionally supported.
· Option 3 (CMCC)
· For FR2, at least the gap patterns of 3.5ms MGL, e.g. gap patterns #16, #17, #18, #19 need to be mandated.
· Option 4 (Ericsson)
· At least GP17 and GP18 are considered in the discussion mandatory for release 16 UEs
· Option 5 (Huawei)
· Gap pattern #17, 18, 19 can be mandatory for FR2.

· Possible WF:   
· Agreements: GP#16, #17, #18, #19 are mandatory for Rel-16 UE. 
· Further discuss other GPs proposed to be mandatory by each company. 

---------------------------------------------------------------------------------------------------------------------

Agreement:
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