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Introduction
This email discussion summary includes multiple Scell activation/deactivation (6.15.1.2), Inter-frequency measurement requirement without MG (6.15.1.5), UE-specific CBW change (6.15.1.7) and Inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam (6.15.1.10).
Candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· Stage 0: Session chairs announce the set of email threads (no later than Monday 8am UTC, Apr. 20) 
· Stage 1: Moderators trigger email discussion (Monday  Apr. 20)
· Stage 2: Companies provide comments for the 1st round (Apr. 20 – Wednesday 5pm UTC Apr. 22)
· Stage 3: Moderators summarize the status and possible proposals, recommending what decisions can be made for 1st round. A formal t-doc will be used (Thursday 5pm UTC, Apr. 23)
· Stage 4: After receiving the summary from moderators, session chair may approve documents, make agreements or assign new CRs, WFs, LSs, etc. Session chairs may decide to first allocate tdoc numbers for new CRs/WFs/LSs first so sourcing companies can start the discussion immediately (no decisions will be made on the weekend on those new tdocs). Afterwards, session chair may announce decisions on other tdocs (no later than Monday 8am UTC, Apr. 27)
· 2nd round:
· Stage 5: Companies provide comments for 2nd round and moderators provide second round summary (Monday Apr. 27 – Wednesday 5pm UTC  Apr. 29)
· Note: Formal version of stable tdocs shall be uploaded to the Inbox (except Cat A CRs) before Stage 6
· Stage 6: Session Chair announces close of sessions (no later than 5pm UTC, Apr. 30). Final decisions will be captured in Chairman meeting report ( to be shared after the meeting is closed)
Topic #1: Multiple Scell activation/deactivation (6.15.1.2)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003403
	Apple
	Proposal 1: do not consider interruption of LTE SCell activation to NR SCell activation in EN-DC and NE-DC cases.
Proposal 2: 
In NR-DC, if to-be-activated Scells belong to different CGs, RAN4 ONLY defines the requirement of multiple Scell activations for UE with per-FR MG capability. 
In NR-DC, if all to-be-activated Scells belong to a single CG, RAN4 will define requirement of multiple Scell activations regardless of UE capability of per-UE or per-FR MG.
Proposal 3: For multiple SCell activation on one FR1 band, the AGC settling occasion number shall be determined by the to-be-activated SCell which needs the longest AGC settling time on that band. 
Proposal 4: In NR-DC scenario, if two MAC PDUs on dual NR CGs are received within 3ms, the MAC processing and application time shall be 6ms.
Proposal 5:
· For per-FR MG capable UE, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed. 
· For per-UE MG capable UE in NR SA, EN-DC, NE-DC, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.
· For per-UE MG capable UE in NR-DC, if all to-be-activated Scells belong to a single CG, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.
· For per-UE MG capable UE in NR-DC, if to-be-activated Scells belong to different CGs, no requirement will be defined.
Proposal 6: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
Proposal 7: “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCells and “24*Trs” for the FR2 unknown Scell.
Proposal 8: the UE RF tuning(s) for SCell activation in one CG shall not extend any SCell activation delay in this CG.
Proposal 9: Do not need to define new interruption requirement for multiple SCell activation scenario.
Proposal 10: No RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement.
Proposal 11:
If there is no active serving cell on the FR2 band and if the target SCells being activated are unknown to UE,
· Only one unknown SCell shall execute L1-RSRP measurement and reporting;
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered.
If there is no active serving cell on the FR2 band and if at least one of the target SCells being activated is known cell and at least one of the target SCells is unknown cell,
· All unknown SCell won’t need L1-RSRP measurement and reporting;
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered.
Proposal 12: Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA. 

	R4-2003404
	Apple
	Scenario:
Scenario 1: Only one single MAC CE is received by UE  for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC.
Scenario 2: In NR-DC, two MAC PDUs on dual NR CGs are received within 3ms for multiple SCell activation in two CGs
· only for per-FR MG capable UE 
Scenario 3: In NR-DC, the time gap between two MAC PDUs received on dual NR CGs is greater than 3ms for multiple SCell activation, but the second MAC PDU for SCell activation in one CG was received within the activation period of the SCell(s) activation in other CG
· only for per-FR MG capable UE 

Proposal 1: Activation delay requirement for “Scenario 1: Only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC” is proposed as in following table
	To-be-activated target SCell types
	Proposed activation delay with multiple SCell activation

	Type 1
	· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB+ 5ms, for all other cases

	Type 2
	· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases

	Type 3
	· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1+ 24*Trs*N2 +Trs +5ms
	where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.

	Type 4
	Same as single SCell activation

	Type 5
	Same as single SCell activation

	Type 6
	Same as single SCell activation

	Type 7
	Same as single SCell activation

	Type 8
	Same as single SCell activation

	Type 9
	· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known
· 8ms+24*Trs*N2+Trs*N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. 

	Type 10
	· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + 24*Trs*N2+Trs*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. 



Proposal 2: Activation delay requirement for “Scenario 2: two MAC PDUs on dual NR CGs are received within 3ms for multiple SCell activation in two CGs of NR-DC for per-FR MG capable UE” is proposed as in following table.
	To-be-activated target SCell types
	Proposed activation delay with multiple SCell activation

	Type 1
	· TFirstSSB_MAX + Trs + 8ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 8ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB+ 8ms, for all other cases

	Type 2
	· TFirstSSB_MAX + TSMTC_MAX + Trs + 8ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 8ms, for all other cases

	Type 3
	· (TFirstSSB_MAX + TSMTC_MAX)+TRS*N1+TRS + 8ms
	where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 

	Type 4
	· TFirstSSB+ 8ms 

	Type 5
	· 6ms



Proposal 3: For per-FR MG capable UE in “scenario 3: In NR-DC, the time gap between two MAC PDUs received on dual NR CGs is greater than 3ms for multiple SCell activation, but the second MAC PDU for SCell activation in one CG was received within the activation period of the SCell(s) activation in other CG”, the activation delay requirement is same as scenario 2 only except that the MAC CE decoding time is changed back to 3ms.

	R4-2003502
	MediaTek
	Observation 1: In single SCell activation, the criteria to apply the delay for AGC is different between FR1 and FR2.
Observation 2: Only define FR1+FR2 band combination for NR-DC in RAN4 RF session.
Proposal 1: In NR-DC, if two MAC PDUs on dual NR CGs are received within 3ms, the total MAC processing time shall be 6ms.
Proposal 2: FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell are not scaled by N. FR2 Unknown SCells that are in the same band as known cell or active serving cell (FR2) are not scaled by N.
Proposal 3: The scaling factor N shall be applied to cell search only. For FR1 only, the extension delay will be N1∙T_rs, for FR2 only, the extension delay will be N2∙8T_rs, for FR1+FR2, the extension delay will be N1∙T_rs+N2∙8T_rs, where, N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell and N2 is the number of FR2 bands with unknown FR2 SCells being activated only.
Proposal 4: In NR CA, there is no additional interruption on the L1-RSRP reporting resource of the target to-be-activated SCell and no additional delay extension is needed.
Proposal 5: In NR DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell.
Proposal 6: No requirement is defined when both CGs activate their SCells for EN-DC and NE-DC.
Proposal 7: RAN4 shall apply the same R15 criteria to multiple SCell activation as single SCell for AGC extension in FR1 and FR2.
Proposal 8: If multiple SCell activation in FR1 intra-band,
· If at least one of the aggressor SCells being activated is unknown cell, the victim SCell activation delay may be extended to TFirstSSB_MAX+ TSMTC_MAX.
· If all SCells are known cell and the measurement cycle>160ms for at least one of the aggressor SCells being activated, the victim SCell activation delay may be extended to TFirstSSB_MAX.    
Proposal 9: If multiple SCell activation in FR2 intra-band and there is no active serving cell on the FR2 band and,
· If at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, the victim SCell activation delay may be changed from 24Trs to 0.
· If at least one of the aggressor SCells being activated is unknown cell and the victim SCell is known cell, the victim SCell activation delay may be unchanged.
Proposal 10: The basic delay for victim SCell due to multiple SCell activation shall have the following components:
· Basic single SCell activation delay
· The delay extension due to interruption of other SCell(s) in  the same CG of the victim cell
· The delay extension due to interruption of other SCell(s) not in the same CG of the victim cell
· The delay extension due to searcher limitation

Where,
 is the single SCell activation delay;
K is the number of aggressor SCells being activation in the same CG with victim cell,  is the additional delay extension due to one aggressor SCells being activation in the same CG;
is the delay extension due to all aggressor SCells being activation in the other CG;
N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell;
N2 is the number of FR2 bands with unknown FR2 SCells being activated only.
Proposal 11: UE can schedule the RF retuning occasion to align on time. Only one interruption happens in each CG.
Proposal 12: In intra-band FR1, the victim SCell activation delay may be extended from TFirstSSB to TFirstSSB_MAX when both victim SCell and aggressor SCell are known cell and measurement cycle <=160ms.
Proposal 13: In intra-band FR1, the victim SCell activation delay may be extended one TSMTC_MAX when victim SCell is known cell and measurement cycle<=160ms but aggressor SCell is known cell and measurement cycle>160ms.
Proposal 14: In intra-band FR1, the victim SCell activation delay may be extended two TSMTC_MAX when victim SCell is known cell and measurement cycle<=160ms but aggressor SCell is unknown cell.
Proposal 15: In EN-DC, NE-DC, NR SA FR1 intra-band, the victim SCell activation delay extension shall be the difference number of SSBs using for AGC retuning between victim SCell and the aggressor SCell which uses the largest number of SSBs for AGC retuning in intra-band.

	victim SCell
	aggressor SCellNote

	
	Known cell and measurement cycle <=160ms
	Known cell and measurement cycle >160ms
	Unknown cell

	Known cell and measurement cycle <=160ms
	TFirstSSB -> TFirstSSB_MAX
	TSMTC_MAX
	2TSMTC_MAX

	Known cell and measurement cycle >160ms
	No delay extension
	No delay extension
	TSMTC_MAX

	Unknown cell
	No delay extension
	No delay extension
	No delay extension

	Note: The aggressor SCell means the aggressor SCell which needs the largest number of SSBs for AGC retuning in the aggressor SCells being activated in intra-band SCell activation.



Proposal 16: In EN-DC, NE-DC, NR SA, there is no additional interruption and delay extension due to AGC interruption when the aggressor SCells being activated are inter-band FR1 SCells.
Proposal 17: If there is no active serving cell on the FR2 band and if both the victim SCell and aggressor SCells being activated are known SCells, the delay of victim SCell activation shall be the same as single SCell activation.
Proposal 18: If there is no active serving cell on the FR2 band and if both the victim SCell and aggressor SCells being activated are unknown SCells,
· Only one unknown SCell is required to execute L1-RSRP measurement and reporting;
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells can be different; 
· Only single interruption due to single RF switch on is considered;
· No additional delay extension is needed for victim SCell.
Proposal 19: If there is no active serving cell on the FR2 band and if at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell,
· All unknown SCells won’t need L1-RSRP measurement and reporting;
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· The TCI state configuration for these SCells shall be different; 
· Only single interruption due to single RF switch on is considered.
Proposal 20: Do not consider inter-band FR2 scenario for multiple SCell activation in R16.
Proposal 21: In the single CG FR1+FR2 case, the UE shall only consider the time extension caused by the searcher limitation from unknown cells.
Proposal 22: Only define RRM requirement for FR1+FR2 band combination in NR-DC.
Proposal 23: When UE supports per-FR gap, the delay extension of victim SCell only needs to consider the searcher sharing if the victim SCell and aggressor SCells are in the different CGs.
Proposal 24: In NR-DC, when UE only supports per-UE gap, an additional interruption can be any possible occasion during the victim SCell activation processing.
· When the interruption occurs on the MAC CE command or HARQ feedback of victim SCell, there is no requirement for the victim SCell activation.
· When the interruption occurs on the RS of the victim SCell, the delay extension for victim SCell shall be 2TSMTC_MAX. 
· When the interruption occurs on the resource for reporting, the delay extension for victim SCell shall be the extra time for next available reporting resource.

	R4-2003811
	Nokia, Nokia Shanghai Bell
	Proposal1: For NR CA, there would not be any interruption to the SSBs which would have been used for L1-RSRP measurement and no delay extension is required. 
Proposal2: For EN-DC and NE-DC, additional interruptions to the L1-RSRP measurement may only happen under certain conditions and the delay can be extended by one extra L1-RSRP measurement periodicity. The condition shall be specified in this case.  
Proposal3: The scaling factor only considers the first unknown SCell on each band where no activated SCells or known SCells are available.   
Proposal4: It is proposed to adopt the longest interruption length as the interruption to other serving cells due to multiple SCell activation.   
Proposal5: The SCell deactivation delay requirements with multiple downlink SCells remain the same with the single SCell deactivation relay requirements.

	R4-2003961
	NEC
	Proposal 1: For NR-DC, if two MAC PDUs on dual NR CGs are received within 3 ms, then MAC CE processing and application time is 3ms.
Proposal 2: RAN4 to agree that, no need to consider delay extension  when a SSB that would have been used for L1-RSRP measurement is interrupted, as the interruptions relating to other SCells have already occurred when the UE starts the L1-RSRP measurement.
Proposal 3: Scaling factor N should count/include, FR1 unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell.
Proposal 4: RAN4 to define cell detection time as time taken by UE to be ready for making measurements on the unknown cell. Cell detection time for an unknown cell is TFirstSSB_MAX + TSMTC_MAX + Trs for FR1 and TFirstSSB + 23*Trs for FR2.

	R4-2004368
	Huawei, HiSilicon
	Proposal 1: RAN4 does not define requirements for the scenario with LTE SCell operation during NR SCell activation.
Proposal 2: RAN4 does not define requirements for the scenario for multiple SCell activation with two MAC CEs in each CG of NR-DC for per-UE gap capable UE.
Proposal 3: RAN4 defines requirements for the scenario when intra-band FR1 unknown SCell, FR1 known SCell with >160ms measurement cycle and FR1 known SCell with 160ms measurement cycle are activated by the same MAC CE.
Proposal 4: MAC PDU processing time is kept as 3ms for NR-DC case.
Proposal 5: FR1 unknown SCell which is contiguous to known or active serving cell in the same band is still accounted the scaling due to searcher limit.
Proposal 6: The cell detection time that is to be scaled in multiple SCell activation should include the cell search time and AGC settling time.
Proposal 7: RF re-tuning is assumed to be aligned for multiple SCell activation with single MAC CE, and there is no activation delay extension due interruption caused by RF re-tuning.
Proposal 8: Interruption to L1-RSRP measurement is not considered for multiple SCell activation in NR CA or NR-DC.
Proposal 9: When SCell1 and SCell2 in the same FR1 band are activated by the same MAC CE, the activation delay of SCell1 is extended by one SMTC period in the following cases.
· Case 1: SCell1 is FR1 known SCell with measurement cycle 160ms, and SCell2 is FR1 known SCell with measurement cycle > 160ms,
· Case 2: SCell1 is FR1 known SCell with measurement cycle 160ms, and SCell2 is FR1 unknown SCell 
Proposal 10: Interruption requirements for multiple SCell activation can re-use those for single SCell activation.

	R4-2004423
	Ericsson
	Proposal 1: 	MAC PDU processing and application time in NR-DC shall be 3ms also when MAC PDUs are processed simultaneously for two cell groups.
Proposal 2: 	L1-RSRP measurement period is extended by one additional SSB or CSI-RS period for each such RS that is lost due to interruption.
Observation 1: 	MRTD for intra-band contiguous CA in FR1 is 260ns, since all intra-band serving cells are co-located (38.133 clause 7.6.4), and the maximum allowed base station time alignment error is less than or equal to 260ns for intra-band contiguous CA (38.104 clauses 6.5.3.2, 9.6.3.2).
Observation 2: 	The agreement from RAN4#93 [2] is that when the MRTD for the unknown target cell is 260ns or less to a known cell or a serving cell, no cell searcher hardware is needed.
Proposal 3: 	Unknown SCell in FR1 that is intra-band contiguous to known SCell being activated with the same MAC command, or to active serving cell, is not accounted for in N and is not scaled by N. Instead the SCell is to “inherit” timing information. (Based on Observations 1 and 2)
Proposal 4: 	Simultaneous activation of SCells in a FR2 band shall take into account that timing can be acquired from active serving cell or other SCell being activated (proposal in WF from RAN4#93bis).

	R4-2004788
	Qualcomm Incorporated
	Proposal 1: For NR-DC scenario, for simultaneously received MAC commands on dual NR chains, the MAC processing and application time shall be 6ms. 
Proposal 2: RAN4 to not define requirements for the case where L1-RSRP measurement in FR2 is interrupted due to another SCell activation. 
Proposal 3a: In case of N Scells, that are inter-band or intra-band non-contiguous,  being activated, there will be N independent interruptions on other cells. 
Proposal 3b: In case of multiple intra-band contiguous cells being activated, there will be one interruption on other active cells. 
Proposal 4: For multiple Scell activation in inter-band CA in FR2, for a UE using independent beams
· For known cells, the same requirements apply in Rel-15 without any delay extension
· For unknown cell, the requirements would depend on the number of searcher assumption
Proposal 5: For a UE using common beam in FR2, RAN4 first needs to clarify deployment scenario in terms of co-location, MRTD etc. before defining requirements. 
Proposal 6: RAN4 to not define any requirements for all scenarios listed on slide 12 of WF[1]



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Requirement scope of multiple SCell activation
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: Whether or not consider interruption between LTE SCell activation and NR SCell activation in EN-DC and NE-DC cases for RRM requirement
· Proposals
· Option 1(Apple, MediaTek, Huawei, Qualcomm, Ericsson, NEC, Nokia): No
· Recommended WF
Tentative agreement:
· Do not consider interruption between LTE SCell activation and NR SCell activation in EN-DC and NE-DC cases for RRM requirement

Issue 1-1-2: whether or not to define requirement of multiple SCell activations in different CGs for UE without per-FR MG capability in NR-DC
· Proposals
· Option 1 (Apple, Huawei, Qualcomm, NEC, Nokia): No
· Option 2 (MediaTek): Yes
· Recommended WF
Tentative agreement (based on majority view):
· Option1: do not define requirement of multiple SCell activations in different CGs for UE without per-FR MG capability in NR-DC

Issue 1-1-3: whether or not to define requirement of multiple SCell activations of if to-be-activated SCells includes FR1 unknown and FR1 known SCells (with ≤160ms Scell_meas_cycle and/or with >160ms Scell_meas_cycle) on the same band
· Proposals
· Option 1 (Apple, Huawei, MediaTek, Ericsson, NEC): 
· Yes, and the AGC settling occasion number shall be determined by the to-be-activated SCell which needs the longest AGC settling time (largest number of SSBs for AGC) on that band, i.e.,
· AGC settling time is: TFirstSSB_MAX,  if on that band UE has at least one FR1 known Scell with the SCell measurement cycle larger than 160ms to be activated but does not have any FR1 unknown Scell to be activated
· AGC settling time is: TFirstSSB_MAX + TSMTC_MAX ,  if on that band UE has at least one FR1 unknown Scell to be activated
· Option 2 (Qualcomm): No
· Recommended WF
Tentative agreement (based on majority view):
· Option 1: to define requirement of multiple SCell activations of if to-be-activated SCells includes FR1 unknown and FR1 known SCells (with ≤160ms Scell_meas_cycle and/or with >160ms Scell_meas_cycle) on the same band, 
· the AGC settling occasion number shall be determined by the to-be-activated SCell which needs the longest AGC settling time (largest number of SSBs for AGC) on that band, i.e.,
· AGC settling time is: TFirstSSB_MAX,  if on that band UE has at least one FR1 known Scell with the SCell measurement cycle larger than 160ms to be activated but does not have any FR1 unknown Scell to be activated
· AGC settling time is: TFirstSSB_MAX + TSMTC_MAX ,  if on that band UE has at least one FR1 unknown Scell to be activated

Sub-topic 1-2: MAC PDU processing delay
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: MAC PDU processing delay
· Proposals
· Option 1 (Apple, MediaTek, Qualcomm): In NR-DC scenario, if two MAC PDUs on dual NR CGs are received within 3ms, the MAC processing and application time shall be 6ms.
· Option 2 (NEC, Ericsson, Huawei, Qualcomm, Apple, NEC, Nokia): 3ms
· Recommended WF
Tentative agreement (based on majority view):
· Option 2: In NR-DC scenario, if two MAC PDUs on dual NR CGs are received, the MAC processing and application time shall be 3ms.


Sub-topic 1-3: delay extension due to interruption on L1-RSRP measurement resource
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3-1: delay extension due to interruption on L1-RSRP measurement resource for EN-DC, NE-DC, NR SA and one CG of NR-DC(single MAC CE is received)
· Proposals
· Option 1 (Apple, MediaTek, NEC, Huawei, Ericsson, Nokia): there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.
· Option 2 (Qualcomm): RAN4 to not define requirements for the case where L1-RSRP measurement in FR2 is interrupted due to another SCell activation
· Option 3 (Nokia): 
· For NR CA, there would not be any interruption to the SSBs which would have been used for L1-RSRP measurement and no delay extension is required.
· For EN-DC and NE-DC, additional interruptions to the L1-RSRP measurement may only happen under certain conditions and the delay can be extended by one extra L1-RSRP measurement periodicity. The condition shall be specified in this case.
· Option 4 (MediaTek)
· For NR SA,
· Owing to only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to avoid the collision with RS’s occasion for L1-RSRP reporting in NR CA.
· For EN-DC, NE-DC,
· If not to consider the interruption of LTE SCell activation to NR SCell, there is no additional interruption and delay extension is needed.
· Recommended WF
Tentative agreement (based on majority view):
· Option 2: there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.

Issue 1-3-2: delay extension due to interruption on L1-RSRP measurement resource for two CGs of NR-DC (two MAC PDUs are received on two CGs)
· Proposals
· Option 1 (Apple, Huawei, NEC, Nokia): Since RAN4 only defines requirement for per-FR MG capable UE in this case, there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.
· Option 2 (MediaTek, Ericsson): In NR DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell.
· Option 3 (NEC): no need to consider delay extension  when a SSB that would have been used for L1-RSRP measurement is interrupted, as the interruptions relating to other SCells have already occurred when the UE starts the L1-RSRP measurement.
· Option 4 (Qualcomm, Nokia): RAN4 to not define requirements for the case where L1-RSRP measurement in FR2 is interrupted due to another SCell activation
· Recommended WF
· Option 1a (Apple, Huawei, NEC, Nokia, Qualcomm) (merge option 1 and 4) 
· When multiple SCells activation happens in two CGs of NR-DC
· RAN4 only defines multiple SCell activation requirement for per-FR-MG-capable UE, and there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell in FR2 and no additional delay extension is needed
· RAN4 to not define multiple SCell activation requirement for non-per-FR-MG-capable UE where L1-RSRP measurement in FR2 is interrupted due to another SCell activation in FR1
· Option 2 (MediaTek, Ericsson): In NR DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell.

Sub-topic 1-4: scaling factor for cell detection time of target being-activated SCell
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4-1: whether or not FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell can be accounted for in N and can be scaled by N
· Proposals
· Option 1 (Apple, NEC, Huawei, Qualcomm): FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
· Option 2 (MediaTek, Ericsson, Nokia): FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell are not scaled by N.
· Option 3 (Nokia): The scaling factor only considers the first unknown SCell on each band where no activated SCells or known SCells are available.   
· Recommended WF
· Option 1 (Apple, NEC, Huawei, Qualcomm): FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
· Option 2 (MediaTek, Ericsson, Nokia): FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell are not scaled by N.

Issue 1-4-2: definition of “cell detection time” for unknown SCell
· Proposals
· Option 1 (Apple): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “24*Trs” for the FR2 unknown Scell.
· Option 2 (MediaTek, Ericsson, Qualcomm): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*Trs” for the FR2 unknown Scell
· Option 3 (NEC, Huawei, Apple): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell
· Recommended WF
· Option 2 (MediaTek, Ericsson, Qualcomm): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*Trs” for the FR2 unknown Scell
· Option 3 (NEC, Huawei, Apple): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell

Sub-topic 1-5: Interruption(s) on other serving cells when multiple SCells are being activated
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-5-1: if there is one single MAC CE for multiple SCell activation in each CG, is the interruption of RF tuning/retuning aligned on time domain among multiple being-activated SCells within each CG?
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Ericsson, NEC, Nokia): the UE RF tuning(s) for SCell activation in one CG shall have only one interruption and shall not extend any SCell activation delay in this CG.
· Option 2 (Qualcomm): 
· In case of N Scells, that are inter-band or intra-band non-contiguous,  being activated, there will be N independent interruptions on other cells.
· In case of multiple intra-band contiguous cells being activated, there will be one interruption on other active cells.
· Recommended WF
Tentative agreement (based on majority view):
· Option 1: if there is one single MAC CE for multiple SCell activation in each CG, the UE RF tuning(s) for SCell activation in one CG shall have only one interruption and shall not extend any SCell activation delay in this CG.
Issue 1-5-2: Interruption(s) on other serving cells when multiple SCells are being activated
· Proposals
· Option 1 (Apple, Huawei, MediaTek(if option 1 can be agreed in issue 1-1-2), Ericsson, NEC, Nokia): Do not need to define new interruption requirement for multiple SCell activation scenario. Interruption requirements for multiple SCell activation can re-use those for single SCell activation.
· Option 2 (Nokia): It is proposed to adopt the longest interruption length as the interruption to other serving cells due to multiple SCell activation.  
· Option 3 (Qualcomm): Depends on outcome of 1-5-1. With no requirement on RF tunes to be aligned there will be independent interruptions needed. 
· Recommended WF
Tentative agreement (based on majority view):
· Option 1: Do not need to define new interruption requirement for multiple SCell activation scenario. Interruption requirements for multiple SCell activation can re-use those for single SCell activation
Sub-topic 1-6: Interruption to AGC settling
Issue 1-6-1: Interruption to AGC settling for EN-DC, NE-DC, NR SA and one CG of NR-DC(single MAC CE is received) 
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Qualcomm, NEC): No RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement. 
· Option 2 (MediaTek, Apple, Huawei, Ericsson, Qualcomm, NEC): There is no additional interruption and delay extension due to AGC interruption when the aggressor SCells being activated are inter-band FR1 SCells
· Recommended WF
Tentative agreement:
· No RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement. 
· There is no additional interruption and delay extension due to AGC interruption when the aggressor SCells being activated are inter-band FR1 SCells

Issue 1-6-2: Interruption to AGC settling for two CGs of NR-DC (two MAC PDUs are received on two CGs)) 
· Proposals
· Option 1 (Apple, MediaTek(if option 1 in issue 1-1-2 is agreed), Huawei, Ericsson, Qualcomm (if option 1 is agreed in issue 1-5-1), NEC): Since RAN4 only defines requirement for per-FR MG capable UE in this case, no RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement. 
· Option 2 : TBA
· Recommended WF
Tentative agreement (based on majority view):
· Since RAN4 only defines multiple SCell activation requirement for per-FR MG capable UE when two MAC PDUs are received on two CGs in NR-DC, no RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement.
Issue 1-6-3: The criteria of interruption due to AGC settling
· Proposals
· Option 1 (MediaTek, Apple, Huawei, Ericsson, Qualcomm(if option 1 is agreed in issue 1-5-1), ): RAN4 shall apply the same R15 criteria to multiple SCell activation as single SCell for AGC extension in FR1 and FR2.
· (same as issue 1-1-3)If multiple SCell activation in FR1 intra-band,
· If at least one of the aggressor SCells being activated is unknown cell, the victim SCell activation delay may be extended to TFirstSSB_MAX+ TSMTC_MAX.
· If all SCells are known cell and the measurement cycle>160ms for at least one of the aggressor SCells being activated, the victim SCell activation delay may be extended to TFirstSSB_MAX.
· If multiple SCell activation in FR2 intra-band and there is no active serving cell on the FR2 band and,
· If at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, the victim SCell activation delay may be changed from 24Trs to 0.
· If at least one of the aggressor SCells being activated is unknown cell and the victim SCell is known cell, the victim SCell activation delay may be unchanged.
· Option 2 : TBA
· Recommended WF
Tentative agreement (based on majority view):
· RAN4 shall apply the same R15 criteria to multiple SCell activation as single SCell for AGC extension in FR1 and FR2.
· (same as issue 1-1-3)If multiple SCell activation in FR1 intra-band,
· If at least one of the aggressor SCells being activated is unknown cell, the victim SCell activation delay may be extended to TFirstSSB_MAX+ TSMTC_MAX.
· If all SCells are known cell and the measurement cycle>160ms for at least one of the aggressor SCells being activated, the victim SCell activation delay may be extended to TFirstSSB_MAX.
· If multiple SCell activation in FR2 intra-band and there is no active serving cell on the FR2 band and,
· If at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, the victim SCell activation delay may be changed from 24Trs to 0.
· If at least one of the aggressor SCells being activated is unknown cell and the victim SCell is known cell, the victim SCell activation delay may be unchanged.
Sub-topic 1-7: mixed unknown and known to-be-activated Scells in FR2
Issue 1-7: mixed unknown and known to-be-activated Scells in FR2 
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Ericsson, Qualcomm (support this option without the TCI configuration bullet), NEC):
· If there is no active serving cell on the FR2 band and if the target SCells being activated are unknown to UE,
· Only one unknown SCell shall execute L1-RSRP measurement and reporting; (Nokia only agree on this bullet)
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered.
· The TCI state configuration for these SCells can be different; 
· If there is no active serving cell on the FR2 band and if at least one of the target SCells being activated is known cell and at least one of the target SCells is unknown cell,
· All unknown SCell won’t need L1-RSRP measurement and reporting; (Nokia only agree on this bullet)
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered. 
· The TCI state configuration for these SCells can be different; 
· Recommended WF
Tentative agreement (based on majority view):
· If there is no active serving cell on the FR2 band and if the target SCells being activated are unknown to UE,
· Only one unknown SCell shall execute L1-RSRP measurement and reporting; 
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered.
· FFS: The TCI state configuration for these SCells can be different; 
· If there is no active serving cell on the FR2 band and if at least one of the target SCells being activated is known cell and at least one of the target SCells is unknown cell,
· All unknown SCell won’t need L1-RSRP measurement and reporting; 
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered. 
· FFS: The TCI state configuration for these SCells can be different; 

Sub-topic 1-8: Delay extension of multiple SCells activation for inter-band FR2 CA
Issue 1-8: Delay extension of multiple SCells activation for inter-band FR2 CA 
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Nokia): Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA.
· Option 2 (MediaTek, Apple, Ericsson, NEC, Nokia): Do not consider inter-band FR2 scenario for multiple SCell activation in R16.
· Option 3 (Qualcomm): 
· For multiple Scell activation in inter-band CA in FR2, for a UE using independent beams
· For known cells, the same requirements apply in Rel-15 without any delay extension
· For unknown cell, the requirements would depend on the number of searcher assumption
· For a UE using common beam in FR2, RAN4 first needs to clarify deployment scenario in terms of co-location, MRTD etc. before defining requirements. 
· Recommended WF
· Option 1 (Apple, MediaTek, Huawei, Nokia): Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA.
· Option 2 (MediaTek, Apple, Ericsson, NEC, Nokia): Do not consider inter-band FR2 scenario for multiple SCell activation in R16.
· Option 3 (Qualcomm): 
· For multiple Scell activation in inter-band CA in FR2, for a UE using independent beams
· For known cells, the same requirements apply in Rel-15 without any delay extension
· For unknown cell, the requirements would depend on the number of searcher assumption
· For a UE using common beam in FR2, RAN4 first needs to clarify deployment scenario in terms of co-location, MRTD etc. before defining requirements. 
Sub-topic 1-9: Multiple SCell de-activation delay
Issue 1-9: Multiple SCell de-activation delay 
· Proposals
· Option 1 (Nokia, Apple, Huawei,): The SCell deactivation delay requirements with multiple downlink SCells remain the same with the single SCell deactivation relay requirements.
· Option 2 (MediaTek, Ericsson, Qualcomm): FFS on multiple SCell de-activation delay
· Recommended WF
· Option 1 (Nokia, Apple, Huawei,): The SCell deactivation delay requirements with multiple downlink SCells remain the same with the single SCell deactivation relay requirements.
· Option 2 (MediaTek, Ericsson, Qualcomm): FFS on multiple SCell de-activation delay

Sub-topic 1-10: Multiple SCell activation delay when only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC 
Issue 1-10-1: activation delay for FR1 known SCell with Scell_meas_cycle≤160ms 
· Proposals
· Option 1 (Apple, Qualcomm, NEC): 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB+ 5ms, for all other cases
· Option 2 (MediaTek, Ericsson): 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases
· Option 3 (Qualcomm, NEC) (depends on issue 1-1-3):
· To not define requirement for these mixed cases, i.e. known Scells with different measurement cycles and/or unknown Scells
· Recommended WF
· Need more discussion

Issue 1-10-2: activation delay for FR1 known SCell with Scell_meas_cycle>160ms 
· Proposals
· Option 1 (Apple, Mediatek, Huawei, NEC): 
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases
· Option 2 (Qualcomm) (depends on issue 1-1-3):
· To not define requirement for these mixed cases, i.e. known Scells with different measurement cycles and/or unknown Scells

· Recommended WF
· Need more discussion

Issue 1-10-3: activation delay for FR1 Unknown SCell
· Proposals
· Option 1 (Apple): 
· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1+ 24*Trs*N2 +Trs +5ms
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.
· Option 2 (Mediatek):
· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1+ 8*Trs*N2 +Trs +5ms
Where,
N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell except the victim cell # i;
N2 is the number of other FR2 bands with unknown FR2 SCells being activated only except the band of victim cell # i
· Option 3 (Huawei): 
· (TFirstSSB_MAX + TSMTC_MAX+Trs)*N1+ 24*Trs*N2 +Trs +5ms
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.

· Recommended WF
· Need more discussion

Issue 1-10-4: activation delay for FR2 SCell with active serving cell(s) on same band and with configured SMTC
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Ericsson, Qualcomm, NEC): Same as single SCell activation
· Option 2 (Nokia): Need FFS

· Recommended WF
Tentative agreement (based on majority view):
When only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC, the activation delay requirement for FR2 SCell with active serving cell(s) on same band and with configured SMTC is:
· Option 1: same as single SCell activation


Issue 1-10-5: activation delay for FR2 SCell with active serving cell(s) on same band but without configured SMTC 
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Ericsson, Qualcomm, NEC): Same as single SCell activation
· Option 2 (Nokia): Need FFS

· Recommended WF
Tentative agreement (based on majority view):
When only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC, the activation delay requirement for FR2 SCell with active serving cell(s) on same band and without configured SMTC is:
· Option 1: same as single SCell activation


Issue 1-10-6: activation delay for FR2 known SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting, and UE receives the SCell activation command, semi-persistent CSI-RS activation command and TCI state activation command at the same time 
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Ericsson, NEC): Same as single SCell activation
· Option 2 (Nokia): Need FFS

· Recommended WF
Tentative agreement (based on majority view):
· Option 1: same as single SCell activation

Issue 1-10-7: activation delay for FR2 known SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting, and UE receives TCI state activation command after SCell activation command
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Ericsson, NEC): Same as single SCell activation
· Option 2 (Nokia): Need FFS

· Recommended WF
Tentative agreement (based on majority view):
· Option 1: same as single SCell activation

Issue 1-10-8: activation delay for FR2 known SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting
· Proposals
· Option 1 (Apple, MediaTek, Huawei, Ericsson, NEC): Same as single SCell activation
· Option 2 (Nokia): Need FFS

· Recommended WF
Tentative agreement (based on majority view):
· Option 1: same as single SCell activation

Issue 1-10-9: activation delay for FR2 unknown SCell without active serving cell on same band, and with SP-CSI-RS for CSI reporting
· Proposals
· Option 1 (Apple, Ericsson): 
· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known
· 8ms+24*Trs*N2+Trs*N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell

where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Option 2 (Huawei): 
· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known
· 8ms+24*Trs*N2+ (TFirstSSB_MAX + TSMTC_MAX +Trs) *N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell

where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.

· Recommended WF
· Need more discussion and wait for conclusion from issue 1-4-2, issue 1-7.

Issue 1-10-10: FR2 unknown SCell without active serving cell on same band, and with P-CSI-RS for CSI reporting
· Proposals
· Option 1 (Apple, Ericsson): 
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + 24*Trs*N2+Trs*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known

where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Option 2 (Huawei): 
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + 24*Trs*N2+(TFirstSSB_MAX + TSMTC_MAX +Trs)*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known

where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.

· Recommended WF
· Need more discussion and wait for conclusion from issue 1-4-2, issue 1-7.

Sub-topic 1-11: Multiple SCell activation delay when two MAC PDUs on dual NR CGs are received within 3ms for multiple SCell activation in two CGs of NR-DC for per-FR MG capable UE 
Issue 1-11-1: activation delay compared with the requirement in sub-topic 1-10 scenario
· Proposals
· Option 1 (Apple, MediaTek): reuse requirement as in sub-topic 1-10 scenario (from issue 1-10-1 to issue 1-10-5), and the only change is the MAC decoding time = 6ms and no unknown FR2 Scell shall be considered
· Recommended WF
· It depends on the outcome of issue 1-2.

Issue 1-11-2: activation delay for FR1 known SCell with Scell_meas_cycle≤160ms 
· Proposals
· Option 1 (Apple): 
· TFirstSSB_MAX + Trs + 8ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 8ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB+ 8ms, for all other cases
· Option 2 (MediaTek): 
· TFirstSSB_MAX + Trs + 8ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 8ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 8ms, for all other cases

· Recommended WF
· It depends on the outcome of issue 1-2 and issue 1-10-1

Issue 1-11-3: activation delay for FR1 known SCell with Scell_meas_cycle>160ms 
· Proposals
· Option 1 (Apple, Mediatek): 
· TFirstSSB_MAX + TSMTC_MAX + Trs + 8ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 8ms, for all other cases
· Option 2: TBA

· Recommended WF
· It depends on the outcome of issue 1-2

Issue 1-11-4: activation delay for FR1 Unknown SCell
· Proposals
· Option 1 (Apple): 
· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1 +Trs +8ms
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
· Option 2: TBA

· Recommended WF
· It depends on the outcome of issue 1-2 and issue 1-4-2

Issue 1-11-5: activation delay for FR2 SCell with active serving cell(s) on same band and with configured SMTC
· Proposals
· Option 1 (Apple): TFirstSSB+ 8ms
· Option 2: TBA

· Recommended WF
· It depends on the outcome of issue 1-2

Issue 1-11-6: activation delay for FR2 SCell with active serving cell(s) on same band but without configured SMTC 
· Proposals
· Option 1 (Apple): 6ms
· Option 2: TBA

· Recommended WF
· It depends on the outcome of issue 1-2

Sub-topic 1-12: Multiple SCell activation delay when in NR-DC the time gap between two MAC PDUs received on dual NR CGs is greater than 3ms for multiple SCell activation, but the second MAC PDU for SCell activation in one CG was received within the activation period of the SCell(s) activation in other CG 
Issue 1-12: activation delay compared with the requirement in sub-topic 1-11 scenario
· Proposals
· Option 1 (Apple, MediaTek, Huawei): reuse requirement as in sub-topic 1-11 scenario (from issue 1-11-2 to issue 1-11-6), and the only change is the MAC decoding time = 3ms
· Recommended WF
· It depends on the outcome of issue 1-2

Sub-topic 1-13: Multiple SCell activation delay when two MAC PDUs are received for multiple SCell activation in two CGs of NR-DC for per-UE MG capable only UE
Issue 1-13: activation delay and interruption requirement
· Proposals
· Option 1 (MediaTek): 
· In NR-DC, when UE only supports per-UE gap, an additional interruption can be any possible occasion during the victim SCell activation processing.
· When the interruption occurs on the MAC CE command or HARQ feedback of victim SCell, there is no requirement for the victim SCell activation.
· When the interruption occurs on the RS of the victim SCell, the delay extension for victim SCell shall be 2TSMTC_MAX. 
· When the interruption occurs on the resource for reporting, the delay extension for victim SCell shall be the extra time for next available reporting resource

· Option 2 (Apple, Huawei): no requirement for per-UE MG capable only UE in this scenario 
· Recommended WF
· It depends on the outcome of issue 1-1-2

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

	Apple
	Issue 1-1-2: in topic of multiple CC BWP switching RAN4 agreed to not define requirement for per-UE MG capable UE in the partial overlap BWP switch to avoid interruption to the DCI command, and here the situation is similar and we propose to also focus on per-FR MG capable UE in this case. Support  Option 1.  
Issue 1-2: our original proposal in last meeting is 4ms to be similar as LTE, but we can accept 6ms. In order to move forward, we suggest companies to consider compromise to a value in between 3ms and 6ms. Support option 1 but can accept other option in between 3ms and 6ms.
Issue 1-3-1: RF tuning can be performed before L1-RSRP measurement in FR2, we don’t think L1-RSRP measurement would be extended due to interruption. Support option 1 but can accept option 2.
Issue 1-3-2: per-FR MG capable UE is consider in NR-DC with two MAC PDUs case, we don’t think L1-RSRP measurement will be extended. Support option 1 but can accept option 4. 
Issue 1-4-1: Support option 1. The SSB position in intra-band contiguous CCs might be different, and anyway UE needs to do SSB searching on new SCC. In the single Scell activation case, we have cell searching time for new Scell no matter whether it’s contiguous with current active serving cell or not.
Issue 1-4-2: We proposed option 1 but can accept option 3 as well since some UE implementation may conduct AGC and cell searching on the same SSB symbols.
Issue 1-5-1: Support option 1.
Issue 1-5-2: Support option 1.
Issue 1-6-1: support both option 1 and 2. Option 1 means no RF tuning interruption will extend AGC settling time, and option 2 means AGC settling will not impact the inter-band CCs.
Issue 1-6-2: support option 1.
Issue 1-6-3: support option 1.
Issue 1-7: support option 1.
Issue 1-8: support option 1 and option 2, since lots of things are still unclear so far.
Issue 1-9: support option 1.
Issue 1-10-1: we support option 1, if two to-be-activated Scells are known, that means they are being monitored by UE and AGC info for each Scell is clear to UE, and therefore we believe AGC gain can indirectly derived when both Scells are activated together.    
Issue 1-10-2: we proposed option 1, but we can revise it if in issue 1-4-2 RAN4 agrees to consider AGC and cell searching together.
Issue 1-10-9: we proposed option 1, but we can revise it if in issue 1-4-2 RAN4 agrees to consider AGC and cell searching together.
Issue 1-10-10: we proposed option 1, but we can revise it if in issue 1-4-2 RAN4 agrees to consider AGC and cell searching together.
Issue 1-11-1: we proposed option 1, but we can revise it if in issue 1-2 RAN4 agrees to consider another value instead of 6ms.
Issue 1-11-2: we support option 1, if two to-be-activated Scells are known, that means they are being monitored by UE and AGC info for each Scell is clear to UE, and therefore we believe AGC gain can indirectly derived when both Scells are activated together.    
Issue 1-11-4: we proposed option 1, but we can revise it if in issue 1-4-2 RAN4 agrees to consider AGC and cell searching together.
Issue 1-13: support option 2.


	Mediatek
	Issue 1-1-1.
Agree with the recommended WF
Issue 1-1-2.
Option 2.  
In our understanding, owing to no effective coordinate mechanism between two CGs, it’s not guaranteed to avoid two SCell activation commands from different CGs transmit together from network. So multiple SCell activation requirement shall be defined in both UE support per-UE gap and per-FR gap. 
Issue 1-2
Option 1.
In NR-DC, two independent MAC CE commands will be transmitted from two CGs. UE will decode these two MAC CE commands sequentially. The total MAC processing time shall be 6ms.
Issue 1-3-1.
Change our proposal to Option 4.
For NR SA,
Owing to only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to avoid the collision with RS’s occasion for L1-RSRP reporting in NR CA.
For EN-DC, NE-DC,
If not to consider the interruption of LTE SCell activation to NR SCell, there is no additional interruption and delay extension is needed.
Issue 1-3-2.
Option 2.
If we consider the interruption to the UE which supports per-UE gap only in NR-DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell. 
Issue 1-4-1.
Option 2.
We have the agreement in RAN4 #93 meeting as follow.
	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.



To Apple, 
Do you mean the SMTC periodicity can be different in intra-band contiguous CCs? If yes, we agree on this scenario and we can add the condition as follow. 
FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell with the same SMTC periodicity are not scaled by N.
[Apple]: MRTD only means the slot boundary of two CCs are aligned within certain range, it cannot represent the time difference between SSBs on different CCs. Even though the SMTC periodicity and offset are same between two CCs, but the SSBs of two CCs in same SMTC window may still have big time difference, e.g. as shown in the following figure. Another evidence is R15 single FR1 SCell activation: we always count for the cell searching time for FR1 unknown SCell activation regardless if it’s in the same band as active PCell or not.  
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[Ericsson]: To Apple. Once a TCI state has been provided, the UE can map the location of SSB on e.g. CC2 based on the frame border timing of CC1. Contiguous intra-band scenario for FR1 was not taken into account in Rel-15. There was no discussion about it, and at that time the number of searchers was not an issue for SCell activation.
Issue 1-4-2.
 Option 2.
In our understanding, AGC module is independent with cell search modules and the UE only has constraint on the number of searchers. Thus, we suggest to apply the scaling factor on the cell search time only for unknown case.
Issue 1-5-1.
 Option 1.
Owing to only one MAC command for multiple SCells activation, UE can schedule the RF retuning occasion to avoid the collision with RS’s occasion in NR SA.
Issue 1-5-2.
 When we consider NR SA, EN-DC, NE-DC without LTE SCell activation interruption, NR DC for UE support per-FR gap, we can say interruption requirements for multiple SCell activation can re-use those for single SCell activation. No additional interruption will happen in multiple SCell activation procedure.
 When we consider NR-DC for per-UE gap only, the interruption agreements in RAN4 #93 meeting as follow.
	Agreements in RAN4 #93
· 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.
· 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.



Issue 1-6-1. 
Support option 1 and option 2.
Issue 1-6-2.
If we agree on option 1 in Issue 1-1-2, we can agree on option 1.
If we agree on option 2 in Issue 1-1-2, we can refer on the interruption from the agreements in RAN4 #93 meeting.
Issue 1-6-3.
 Option 1.
 Since there is lots of issues related to AGC for multiple SCell activation, we suggest RAN4 follow the rules designed in R15 for multiple SCell activation
Issue 1-7
 Option 1.
Issue 1-8.
 Support both option 1 and option 2.
Issue 1-9.
 Since this is the first time to discuss the requirement for deactivated multiple SCell, we still need time to analysis it.
Issue 1-10-1.
 Option 2. 
 Considering there is only one MAC command, we think there is only one RF retuning occasion for intra-band CA. Based on single SCell activation interruption requirement, the aggressor SCell RF switch on shall be together with the SMTC max. Thus, we think the victim cell shall had to extend its delay from SMTC to SMTCmax when the SMTC of aggressor cell is larger than victim cell. When the SMTC of aggressor cell is less than victim cell, SMTCmax equals to SMTC from victim cell’s view.
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Issue 1-10-2.
 Suggest we can agree on Issue 1-6 at first.
Issue 1-10-3.
 Suggest we can agree on Issue 1-4, 1-6 at first.
Issue 1-10-4.
 Option 1.
Issue 1-10-5.
 Option 1.
Issue 1-10-6.
 Option 1.
Issue 1-10-7.
 Option 1.
Issue 1-10-8.
 Option 1.
Issue 1-10-9.
Issue 1-10-10. 
 Suggest we can agree on Issue 1-4, 1-6, 1-7 at first.
Issue 1-11-1.
 Option 1.
Issue 1-13.
 Option 1.
 Suggest we can agree on Issue 1-1-2 at first.

	Huawei, HiSilicon
	1-1-1: support the recommended WF. As the SCell activation command for LTE may come any time within the NR SCell activation delay, it is not possible to define any meaningful requirements. It is noted that it is difficult to determine which step of NR SCell activation is interrupted because the actual timeline is up to UE implementation as long as the delay requirements can be met.
1-1-2: support the recommended WF. Similar comment as above.
1-1-3: support option 1. If not defined it may be too restrictive for network. Also we see it possible to define meaningful requirements for this case.
1-2: our concern is that if the relaxation of processing delay is allowed, it will impact other MAC CE based procedures e.g. TCI switch, and it has to be considered by other WGs and also network implementation.
1-3-1: support option 1, based on our proposal for 1-1-1 and 1-1-2, L1-RSRP will never be interrupted by another SCell’s activation.
1-3-2: support option 1. Similar comment as above.
1-4-1: support option 1. UE can safely use the timing of another active or known SCell only if the SSB pattern and the Tx beams are same between the to-be-activated cell and the known/active cell. From network perspective, this restriction is too strong for FR1.
1-4-2: support option 3. Depending on implementation, UE may perform cell search together with AGC because both the gain setting and the timing are unknown. In this case, UE may perform cell search on all samples for “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 and “TFirstSSB + 23*Trs” for FR2, so all of them needs to be scaled when multiple unknown SCells are activated together. 
1-5-1: support option 1. We see aligning RF re-tuning is beneficial, as otherwise there would be multiple interruptions to active serving cells, and other SCells being activated by the same MAC CE may also be interrupted leading to the same situation as multiple MAC CE case.
1-5-2: support option 1. 
1-6-1: both options looks reasonable to us.
1-6-2: support option 1 based on our proposal for 1-1-1 and 1-1-2.
1-6-3: the principle of option 1 is reasonable, but we can look into exact cases as detailed in sub-topic 1-7 and 1-10.
1-7: option 1 looks reasonable to us.
1-8: support option 1, and we are open to option 2 as well depending on the progress on Topic 4.
1-9: option 1 looks reasonable to us.
1-10-1: need more time to check between option 1 and option 2. 
1-10-2: support option 1. 
1-10-3: we support neither option 1 nor option 2. This should depend on the outcome of 1-4-2, and our proposal is (TFirstSSB_MAX + TSMTC_MAX +Trs)*N1+ 24*Trs*N2 +Trs +5ms
1-10-4: support option 1.
1-10-5: support option 1.
1-10-6: support option 1.
1-10-7: support option 1.
1-10-8: support option 1.
1-10-9: we do not agree to option 1. This should be based on outcome of 1-4-2, and our proposal is 8ms+24*Trs*N2+(TFirstSSB_MAX + TSMTC_MAX +Trs)*N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell
1-10-10: we do not agree to option 1, and same comment as above.
1-11-1: this should depend on the outcome of 1-2.
1-11-2: this should depend on the outcome of 1-2 and 1-10-1.
1-11-3: this should depend on the outcome of 1-2.
1-11-4: this should depend on the outcome of 1-2 and 1-4-2.
1-11-5: this should depend on the outcome of 1-2.
1-11-6: this should depend on the outcome of 1-2.
1-12: support option 1.
1-13: support option 2, based on our proposal for 1-1-1 and 1-1-2.

	Ericsson
	Issue 1-1-1
Agree with the recommended WF.
Issue 1-1-2
Issue 1-1-3
We support Option 1; agree with recommended WF.
Issue 1-2
We support Option 2.
Regarding Option 1, if MAC commands from two CGs cannot be processed in parallel then requirements for other functionalities involving MAC activation will have to be updated, too.
Issue 1-3-1
We support Option 1. 
Issue 1-3-2
We support Option 2.
Issue 1-4-1
We support Option 2.
We already have an agreement from RAN4#93 on that searcher is not needed for cases where MRTD is 260ns or less. From 38.133 clause 7.6.4 it is clear that for intra-band CA, only co-location is considered. Moreover, from 38.104 clauses 6.5.3 and 9.6.3 it is clear that for intra-band contiguous the TX time alignment error on gNB side is to be 260ns or less. This results in a MRTD on UE side of 260ns or less for intra-band contiguous CA in FR1.
Issue 1-4-2
We support Option 2.
Issue 1-5-1
We support Option 1, but some modification with respect to activation of SCell in intra-band may be needed. The reason is that for all activations on inter-band (i.e., where there is not already an active serving cell) it is fine to do the RF configurations at the same time, but when a SCell is activated on an intra-band carrier, one has to consider the impact on the active serving cell on that carrier and hold the RF change until just before the start of the SMTC window in order to prevent the active serving cell from being received with a non-optimal gain setting.
Issue 1-5-2
Support Option 1.
Issue 1-6-1
Support Option 2.
Issue 1-6-3
Support Option 1.
Issue 1-7
Support Option 1.
Suggest also to extend this to Intra-band contiguous scenario in FR1.
Issue 1-8
Support Option 2.
Issue 1-9
This will very much follow the assumptions we do e.g. of RF reconfig for activation of multiple SCells. Hence, propose to discuss this once we have agreed on the activation procedure.
Issue 1-10-1
Support Option 2.
Issue 1-10-4
Support Option 1.
Issue 1-10-5
Support Option 1.
Issue 1-10-6
Support Option 1.
Issue 1-10-7
Support Option 1
Issue 1-10-8
Support Option 1
Issue 1-10-9
In principle support Option 1: No cell search needed when there is a known cell being activated at the same time; Cell search needed when there is no known cell being activated at the same time (also connects to Issue 1-7: search may be needed only for one of multiple unknown cells).
Issue 1-10-10
In principle support Option 1. See comment to 1-10-9.
Issue 1-11-1, 1-11-2, 1-11-3, 1-11-4, 1-11-5, 1-11-6
Depends on outcome of Issue 1-2.

	QC
	Overall the Scell activation are already very complicated with 8 different sub-cases. This is before adding all the cases for multiple cells. In order to keep the specification readable, we would like to not define any (and definitely not all) corner cases that we can imagine. Unless there is a very good justification for why we need requirements for a particular scenario, our proposal is not to define any additional requirements. Potentially we can list all the possible scenarios in decreasing order of practical use case and define requirements for the top n cases. 
Issue 1-1-1
Option 1
Issue 1-1-2
Option 1. UEs would obviously try their best to activate as fast as possible in order to increase throughput. If the assumption is the two gNodeB’s can co-ordinate, then they can always stagger the commands by 3 ms. If the assumption is that gNodeB’s are not co-ordinating, then these new requirements serve no benefit to network, as each gNodB would be expecting the UE to meet the requirements for the case where there is no collision. 
Issue 1-1-3:
TO Apple, HW, MTK, why is this use case important. Is is possible in network, sure. But why is this case so important as to define requirements. 
Issue 1-2
We are fine compromising to Option 2 in order to make progress. 
Issue 1-3-1
Option 2. Again not the most likely scenario to happen in the field., especially with activation delay for known cell ~300ms. By this time, data would have already been transferred over Pcell and UE will be in CDRx. 

Issue 1-3-2
Option 4. See above.
Issue 1-4-1
Option 1. Unless the cells are co-located or the SSB’s from the two cells are QCL’d so that the UE can do search for on from the other, it will need to do a new search. 
[Ericsson:] Intra-band cells used for CA in FR1 are co-located, and intra-band contiguous cells used for CA have a transmit time alignment of 260ns or less on gNB transmitter side. Hence the received time difference is within 260ns on UE side. Regarding SSBs, the TCI state along with SSB pattern will allow mapping between e.g. frame border on one CC to SSB location on another CC. 
Issue 1-4-2
Option 2
Issue 1-5-1
Option 2. There is no guarantee nor there should be a requirement for UE to align RF re-tuning 
Issue 1-5-2
Depends on outcome of 1-5-1. With no requirement on RF tunes to be aligned there will be independent interruptions needed. 
Issue 1-6-1, Issue 1-6-2, Issue 1-6-3
Agree that no extra interruption as compared to Rel-15 per cell would be needed. Again depends on the outcome of 1-5-1 and 1-5-2

Issue 1-7
Agree with most of Option 1 except for , “•	The TCI state configuration for these SCells can be different”. Need more clarification on what is the use case for different TCI states on the same band where UE is using the same beam across SCells. 

Issue 1-8
Rather than trying to define all the corner case requirements as above, this is actually a use case which will be seen in the field often enough. So we will need to define requirements here. 
To keep the REl-16 requirement definition simple we can restrict this to the case where only 2 bands are supported and also keep the Rel-15 assumption of 2 on searchers. 
Issue 1-9
Need more time to look into this.  Encourage companies to also figure out the delay for NR-DC case where UE gets two MAC-CE commands for deactivation.  

Issue 1-10-1
We think this should just be TFirstSSB + 5ms. Although, we would really like to not define requirements for these mixed cases where some cells have short measurement cyles, other long measurement cyles and still others are unkown on the same band. 
Issue 1-10-2
Re-use Rel15 requirements where all cells on the same band are similar (known or unkown, and same measurement cyle). No requirements for mixed cases. 

Issue 1-10-4
Option1 

Issue 1-10-5
Option 1

Issue 1-11-1
For brevity of spec, we are ok to compromise to MAC-CE decode of 3ms and re-use all requirements for EN-DC/SA in NR-DC. 
Issue 1-11-6
Depends on what gets agreed for MAC decoding delay. 

Issue 1-13
 These requirements would be same as the case in CA where a second MAC command is recived while first SCEll activation is not complete.

	NEC
	Issue 1-1-1: support the recommended WF. 
Issue 1-1-2: option 1. When there is no co-ordination between CG, it is beneficial to define requirements for per-UE gap UEs also, since it was not agreed to define for BWP switch on multiple CC for this case, we are OK to not define here also. Moreover considering the number causes of interruption in SCell activation, we think it’s difficult to define requirements.
Issue 1-1-3: support option 1. We share same view as Huawei, if not defined it may be too restrictive for network.
Issue 1-2: we still support option2 for following reason. When there is no co-ordination between CG, it is difficult to know that other MAC CE from other CG received and processing delay is extended at network. 
Issue 1-3-1: support option 1, as discussed in our paper by the time L1-RSRP reporting occasion comes all the process which might cause interruptions might have completed.
Issue 1-3-2: support option 1.
Issue 1-4-1: support option 1 as discussed in our paper.
Issue 1-4-2: support option 3. 
Issue 1-5-1: support option 1. We think aligning causes only one interruption, if not there may be several interruptions due to RF re-tuning.
Issue 1-5-2: support option 1. 
Issue 1-6-1: support both options.
Issue 1-6-2: support option 1.
Issue 1-7: support option 1.
Issue 1-8: we are OK with option 2.
Issue 1-10-1: support option 1 and also OK with QC suggestion.
Issue 1-10-2: support option 1. 
Issue 1-10-3: we can comeback after the outcome of 1-4-2
Issue 1-10-4: support option 1.
Issue 1-10-5: support option 1.
Issue 1-10-6: support option 1.
Issue 1-10-7: support option 1.
Issue 1-10-8: support option 1.
Issue 1-10-9 and 1-10-10: we can revisit after agreeing on other issues. 

	Mediatek
	Issue 1-4-1
To Apple, If the network is permitted to transmit the different SSBs in the same SMTC duration for different FR1 intra-band contiguous CCs, we can agree on option 1.
To Ericsson, please also help to confirm Apple’s scenario. In FR1, CC1 and CC2 can transmit different SSBs in the same SMTC duration. If yes, since cell 2 doesn’t know the real SSB position, the searcher is still needed.
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	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: Agree with Option1.
To be clearer, it means we do not define the requirements when the interruption happens between LTE Scell Activation and NR SCell Activation. But this applies to UE not supporting per-FR capability. If a UE supports per-FR capability, there would be no interruption thus the requirements for Multiple SCell Activation can still apply?
Issue 1-1-2: Agree with Option1. 
Is this the same as Sub-topic 1-1? Same comments above. 
Issue 1-1-3: Prefer Option1.
We should define the requirements for such cases, but how to define it can be further discussed. 
Issue 1-2: Prefer Option 2. 
If the software stacks are independent, the UE can process the MAC commands in two CGs in parallel. Then why is the processing time doubled? 
Issue 1-3-1: Prefer Option 1.
In Option3, our proposal for EN-DC and NR-DC applies to the case where two MAC commands are received at separate CGs. So if one MAC command is concerned, we don’t think interruption would happen thus prefer Option1.
Issue 1-3-2: Prefer Option1 and Option4.
In option 1, why RAN4 only defines requirements for per-FR MG capable UE for multiple SCell activation? In our view, If the UE supports per-FR MG, we agree with Option1 i.e. no interruption would happen. Otherwise, if the UE does not support per-FR MG, we agree with Option 4 i.e. not define the requirements. 
Issue 1-4-1: Prefer Option2 and Option 3. 
Option2 has a smaller scope than Option3. We can agree at least Option 2. Then for option 3, if there is already one known SCell on one band, why does the other unknown Scell be scaled?  
Issue 1-5-1: Fine with Option1.
Issue 1-5-2: Prefer Option1 
It depends on the conclusion from Issue 1-5-1. We are fine with Option 1 if Option 1 in Issue 1-5-1 is agreed. 
Issue 1-7: We can agree with only one (i.e. the first) unknown SCell shall execute L1-RSRP measurement and reporting. For others we can discuss further. 
Issue 1-8: Prefer Option 1 or Option2.
Are they the same? Anyway, we can proceed the discussion once there is any conclusion on inter-band CA. If time does not allows, we may not consider the case in Rel16. 
Issue 1-9: Prefer Option1.
Issue 1-10: We need more time to study the details.
Issue 1-11~13: This depends on the subtopic 1-1. We can conclude on whether to consider the scenario before discussing the detailed delay requirements. 


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#1-1
	Issue 1-1-1
Tentative agreement:
Do not consider interruption between LTE SCell activation and NR SCell activation in EN-DC and NE-DC cases for RRM requirement

Issue 1-1-2
Tentative agreement (based on majority view):
Option1: do not define requirement of multiple SCell activations in different CGs for UE without per-FR MG capability in NR-DC

Issue 1-1-3
Tentative agreement (based on majority view):
Option 1: to define requirement of multiple SCell activations of if to-be-activated SCells includes FR1 unknown and FR1 known SCells (with ≤160ms Scell_meas_cycle and/or with >160ms Scell_meas_cycle) on the same band, 
· the AGC settling occasion number shall be determined by the to-be-activated SCell which needs the longest AGC settling time (largest number of SSBs for AGC) on that band, i.e.,
· AGC settling time is: TFirstSSB_MAX,  if on that band UE has at least one FR1 known Scell with the SCell measurement cycle larger than 160ms to be activated but does not have any FR1 unknown Scell to be activated
· AGC settling time is: TFirstSSB_MAX + TSMTC_MAX ,  if on that band UE has at least one FR1 unknown Scell to be activated
Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-2
	Issue 1-2
Tentative agreement (based on majority view):
Option 2: In NR-DC scenario, if two MAC PDUs on dual NR CGs are received, the MAC processing and application time shall be 3ms.

Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-3
	Issue 1-3-1
Tentative agreement (based on majority view):
Option 2: there is no additional interruption on the L1-RSRP measurement resource of the target to-be-activated SCell and no additional delay extension is needed.

Issue 1-3-2
· Option 1a (Apple, Huawei, NEC, Nokia, Qualcomm) (merge option 1 and 4) 
· When multiple SCells activation happens in two CGs of NR-DC
· RAN4 only defines multiple SCell activation requirement for per-FR-MG-capable UE, and there is no interruption on the L1-RSRP measurement resource of the target to-be-activated SCell in FR2 and no additional delay extension is needed
· RAN4 to not define multiple SCell activation requirement for non-per-FR-MG-capable UE where L1-RSRP measurement in FR2 is interrupted due to another SCell activation in FR1
· Option 2 (MediaTek, Ericsson): In NR DC, only 1 extra L1-RSRP RS periodicity is needed when interruption occurs on the L1-RSRP reporting resource of the target to-be-activated SCell.
Moderator suggestion: 
if companies can agree on tentative agreement on issue 1-1-2, then option 1a could be agreed, otherwise let’s continue discussion in 2nd round.

Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-4
	Issue 1-4-1:
· Option 1 (Apple, NEC, Huawei, Qualcomm): FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell still needs to be accounted for in N and can be scaled by N.
· Option 2 (MediaTek, Ericsson, Nokia): FR1 Unknown SCells that are contiguous to FR1 known cell or FR1 active serving cell are not scaled by N.
Moderator suggestion: 
Continue this discussion in 2nd round. Please network vendor check if the SSB transmission timing and pattern could be different among FR1 intra-band ontiguous CCs (please note: it’s not alignment on subframe/slot boundary due to MRTD, but it’s the SSB burst timing offset) and also please network vendor check if the common Tx beam is assumed on one OFDM symbol for FR1 intra-band contiguous CCs (so far in TS38.133 section 3.6.3 we only have FR2 case).

Issue 1-4-2:
· Option 2 (MediaTek, Ericsson, Qualcomm): “cell detection time” in delay extension due to searcher limitation means “1*TRS” for FR1 unknown SCell and “8*Trs” for the FR2 unknown Scell
· Option 3 (NEC, Huawei, Apple): “cell detection time” in delay extension due to searcher limitation means “TFirstSSB_MAX + TSMTC_MAX + Trs” for FR1 unknown SCell and “TFirstSSB + 23*Trs” for the FR2 unknown Scell
Moderator suggestion: 
Continue this discussion in 2nd round. Since it’s up to the UE implementation, could we agree with the worst case to define the minimum requirement?

Recommendations for 2nd round:
Apple will have a WF and the 2nd round discussion could be based on this WF.

	Sub-topic#1-5
	Issue 1-5-1:
Tentative agreement (based on majority view):
· Option 1: if there is one single MAC CE for multiple SCell activation in each CG, the UE RF tuning(s) for SCell activation in one CG shall have only one interruption and shall not extend any SCell activation delay in this CG.

Issue 1-5-2:
Tentative agreement (based on majority view):
· Option 1: Do not need to define new interruption requirement for multiple SCell activation scenario. Interruption requirements for multiple SCell activation can re-use those for single SCell activation

Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-6
	Issue 1-6-1:
Tentative agreement:
· No RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement. 
· There is no additional interruption and delay extension due to AGC interruption when the aggressor SCells being activated are inter-band FR1 SCells

Issue 1-6-2:
Tentative agreement (based on majority view):
· Since RAN4 only defines multiple SCell activation requirement for per-FR MG capable UE when two MAC PDUs are received on two CGs in NR-DC, no RF tuning interruption is expected to occur during AGC settling time in R16 multiple SCell activation delay requirement.

Issue 1-6-3
Tentative agreement (based on majority view):
· RAN4 shall apply the same R15 criteria to multiple SCell activation as single SCell for AGC extension in FR1 and FR2.
· (same as issue 1-1-3)If multiple SCell activation in FR1 intra-band,
· If at least one of the aggressor SCells being activated is unknown cell, the victim SCell activation delay may be extended to TFirstSSB_MAX+ TSMTC_MAX.
· If all SCells are known cell and the measurement cycle>160ms for at least one of the aggressor SCells being activated, the victim SCell activation delay may be extended to TFirstSSB_MAX.
· If multiple SCell activation in FR2 intra-band and there is no active serving cell on the FR2 band and,
· If at least one of the aggressor SCells being activated is known cell and the victim SCell is unknown cell, the victim SCell activation delay may be changed from 24Trs to 0.
· If at least one of the aggressor SCells being activated is unknown cell and the victim SCell is known cell, the victim SCell activation delay may be unchanged.

Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.


	Sub-topic#1-7
	Issue 1-7
Tentative agreement (based on majority view):
· If there is no active serving cell on the FR2 band and if the target SCells being activated are unknown to UE,
· Only one unknown SCell shall execute L1-RSRP measurement and reporting; 
· Other unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered.
· FFS: The TCI state configuration for these SCells can be different; 
· If there is no active serving cell on the FR2 band and if at least one of the target SCells being activated is known cell and at least one of the target SCells is unknown cell,
· All unknown SCell won’t need L1-RSRP measurement and reporting; 
· All unknown SCells shall hold on its activation procedure until their TCI states are configured;
· Only single interruption due to single RF tuning is considered. 
· FFS: The TCI state configuration for these SCells can be different; 

Moderator suggestion: 
continue discussion on FFS bullets in 2nd round, companies need to clarify it.
Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-8
	Issue 1-8:
· Option 1 (Apple, MediaTek, Huawei, Nokia): Defer the multiple SCell activation requirement design for inter-band FR2 CA until RAN4 completes the requirement of single Scell activation in inter-band FR2 CA.
· Option 2 (MediaTek, Apple, Ericsson, NEC, Nokia): Do not consider inter-band FR2 scenario for multiple SCell activation in R16.
· Option 3 (Qualcomm): 
· For multiple Scell activation in inter-band CA in FR2, for a UE using independent beams
· For known cells, the same requirements apply in Rel-15 without any delay extension
· For unknown cell, the requirements would depend on the number of searcher assumption
· For a UE using common beam in FR2, RAN4 first needs to clarify deployment scenario in terms of co-location, MRTD etc. before defining requirements.
Moderator suggestion: 
To compromise between option 2 and 3, could we agree on option 1? Without solid conclusion of single SCell activation requirement in inter-band FR2 CA, we cannot proceed with this requirement and therefore the fair way is to wait for more conclusion from inter-band FR2 CA RRM enhancement and then check if time is enough for us to specify this requirement in R16.
Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-9
	Issue 1-9
· Option 1 (Nokia, Apple, Huawei,): The SCell deactivation delay requirements with multiple downlink SCells remain the same with the single SCell deactivation relay requirements.
· Option 2 (MediaTek, Ericsson, Qualcomm): FFS on multiple SCell de-activation delay

Moderator suggestion: 
Maybe MediaTek, Ericsson and Qualcomm could help to further check during 2nd round. In case this issue is still unclear, defer this issue to next meeting as option 2.     
Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-10
	Issue 1-10-1:
· Option 1 (Apple, Qualcomm, NEC): 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB+ 5ms, for all other cases
· Option 2 (MediaTek, Ericsson): 
· TFirstSSB_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 known Scell with the SCell measurement cycle larger than 160ms but does not have any parallel to-be-activated SCell which is FR1 unknown SCell.
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX+ 5ms, for all other cases
· Option 3 (Qualcomm, NEC) (depends on issue 1-1-3):
· To not define requirement for these mixed cases, i.e. known Scells with different measurement cycles and/or unknown Scells

Issue 1-10-2:
· Option 1 (Apple, Mediatek, Huawei, NEC): 
· TFirstSSB_MAX + TSMTC_MAX + Trs + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR1 unknown Scell
· TFirstSSB_MAX + Trs + 5ms, for all other cases
· Option 2 (Qualcomm) (depends on issue 1-1-3):
· To not define requirement for these mixed cases, i.e. known Scells with different measurement cycles and/or unknown Scells

Issue 1-10-3:
· Option 1 (Apple): 
· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1+ 24*Trs*N2 +Trs +5ms
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.
· Option 2 (Mediatek):
· (TFirstSSB_MAX + TSMTC_MAX)+Trs*N1+ 8*Trs*N2 +Trs +5ms
Where,
N1 is the number of unknown FR1 SCells being activated that are non-contiguous to FR1 known cell or FR1 active serving cell except the victim cell # i;
N2 is the number of other FR2 bands with unknown FR2 SCells being activated only except the band of victim cell # i
· Option 3 (Huawei): 
· (TFirstSSB_MAX + TSMTC_MAX+Trs)*N1+ 24*Trs*N2 +Trs +5ms
where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell. If no any parallel to-be-activated SCell on FR2 band, N2 =0.

Issue 1-10-4:
Tentative agreement (based on majority view):
· Option 1: same as single SCell activation
Issue 1-10-5:
Tentative agreement (based on majority view):
· Option 1: same as single SCell activation
Issue 1-10-6:
Tentative agreement (based on majority view):
· Option 1: same as single SCell activation
Issue 1-10-7:
Tentative agreement (based on majority view):
· Option 1: same as single SCell activation
Issue 1-10-8:
Tentative agreement (based on majority view):
· Option 1: same as single SCell activation
Issue 1-10-9:
· Option 1 (Apple): 
· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known
· 8ms+24*Trs*N2+Trs*N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell

where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Option 2 (Huawei): 
· Tuncertainty_MAC +TFineTiming + 5ms, if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known
· 8ms+24*Trs*N2+ (TFirstSSB_MAX + TSMTC_MAX +Trs) *N1+ Tuncertainty_MAC + TL1-RSRP, measure + TL1-RSRP, report  + THARQ + TFineTiming, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known Scell

where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Need more discussion and wait for conclusion from issue 1-4-2, issue 1-7.
Issue 1-10-10:
· Option 1 (Apple, Ericsson): 
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + 24*Trs*N2+Trs*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known

where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Option 2 (Huawei): 
· max(Tuncertainty_MAC + 5ms + TFineTiming, Tuncertainty_RRC + TRRC_delay-THARQ), if on the same band UE also has at least one parallel to-be-activated SCell which is FR2 known Scell . Tuncertainty_MAC=0 if UE receives the SCell activation command and TCI state activation commands at the same time 
· 3ms + 24*Trs*N2+(TFirstSSB_MAX + TSMTC_MAX +Trs)*N1+ TL1-RSRP, measure + TL1-RSRP, report + {(THARQ + Tuncertainty_MAC + 5ms + TFineTiming), (Tuncertainty_RRC + TRRC_delay)}, if on the same band UE does not have any parallel to-be-activated SCell which is FR2 known

where 
N1 is the number of parallel to-be-activated SCell which is FR1 unknown cell 
N2 is the the number of FR2 bands on which all the parallel to-be-activated SCell(s) is unknown and there is no any active serving cell.
· Need more discussion and wait for conclusion from issue 1-4-2, issue 1-7.
Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-11
	Issue 1-11-1: 
It depends on the outcome of issue 1-2.
Issue 1-11-2: 
It depends on the outcome of issue 1-2 and issue 1-10-1.
Issue 1-11-3: 
It depends on the outcome of issue 1-2.
Issue 1-11-4: 
It depends on the outcome of issue 1-2 and issue 1-4-2.
Issue 1-11-5: 
It depends on the outcome of issue 1-2.
Issue 1-11-6: 
It depends on the outcome of issue 1-2.

Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-12
	Issue 1-12: 
It depends on the outcome of issue 1-2.
Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

	Sub-topic#1-13
	Issue 1-13: 
It depends on the outcome of issue 1-1-2.
Recommendations for 2nd round:
Apple will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.



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

	#1
	Way forward on multiple SCell activation 
	
Apple




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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub-topic 1-1: Requirement scope of multiple SCell activation
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-2: MAC PDU processing delay
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-3: delay extension due to interruption on L1-RSRP measurement resource
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-4: scaling factor for cell detection time of target being-activated SCell
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-5: Interruption(s) on other serving cells when multiple SCells are being activated
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-6: Interruption to AGC settling
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-7: mixed unknown and known to-be-activated Scells in FR2
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-8: Delay extension of multiple SCells activation for inter-band FR2 CA
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-9: Multiple SCell de-activation delay
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-10: Multiple SCell activation delay when only one single MAC CE is received by UE for multiple SCell activation in EN-DC, NE-DC, NR-SA(NR-CA), or one CG of NR-DC 
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-11: Multiple SCell activation delay when two MAC PDUs on dual NR CGs are received within 3ms for multiple SCell activation in two CGs of NR-DC for per-FR MG capable UE 
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-12: Multiple SCell activation delay when in NR-DC the time gap between two MAC PDUs received on dual NR CGs is greater than 3ms for multiple SCell activation, but the second MAC PDU for SCell activation in one CG was received within the activation period of the SCell(s) activation in other CG 
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 1-13: Multiple SCell activation delay when two MAC PDUs are received for multiple SCell activation in two CGs of NR-DC for per-UE MG capable only UE
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 





Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: Inter-frequency measurement requirement without MG (6.15.1.5)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003381
	vivo
	Observation 1: Use a flag can solve the insistence on RRM requirements between Rel-15 and Rel-16. This flag will be required for future releases as well to differentiate Rel-15 and releases after Rel-16.    
Observation 2: For UE which implements this feature, it will obtain a tradeoff between intra-frequency measurement performance and inter-frequency/inter-RAT measurement performance. 
Using EN-DC as an example, the detection and measurement delay for intra-frequency SCells will be downgraded whereas the detection and measurement delay for inter-frequency MOs using measurement gap and inter-RAT MOs could be improved.
Observation 3: The potential gain on throughput through this feature may be limited providing measurement gaps are still allocated to a UE when it is necessary. 
Proposal 1: It is possible to rely on UE’s justification to solve the performance requirement inconsistency between Rel-16 and legacy release, the corresponding UE measurement behaviour should be specified.      
Proposal 2: Use option 1, i.e., inter-frequency measurement should always happen in gaps, as the solution for non-CA capable UE.
Proposal 3: Reconsider solution 2 at page 7 of [1], one suggestion is that scenarios where UE configured with multiple CC or a single CC are not differentiated.
Proposal 4: Support option 1 in [3], i.e., Optional with UE capability signalling.     

	R4-2003517
	CMCC
	Proposal 1: UE capability ssb-InterF-MeasNoGap is introduced to indicate whether the UE support inter-frequency SSB based measurements without measurement gaps if the SSB is completely contained in the active BWP of the UE. The capability is reported per UE and mandatory support in Rel-16.
Proposal 2: When configured MG is partially overlapped with inter-frequency SMTC and inter-frequency SSB is completely contained in the active BWP of the UE, it is proposed that:
· For CA capable UE : 
· Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG) 
· For non-CA capable UE: 
· Define requirements based on the assumption that UE perform measurement within gaps, if the number of searcher is 1 for non-CA capable UE
· Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG), if the number of searcher is 2 for non-CA capable UE
Proposal 3: Inter-frequency measurement with no measurement gap in clause 9.3, when the SSBs of all the configured measurement objects are completely contained in the active BWP of the UE, and part of the SMTC occasions of this inter-frequency measurement objects are overlapped by the measurement gap. UE is expected to conduct the measurement of this measurement object only within the measurement gaps.
Proposal 4: The scheduling availability requirements when UE performs inter-frequency measurements without measurement gaps in a TDD bands on FR1 and FR2 are valid under the following conditions:
 • SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and
 • the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned
Proposal 5: It is proposed to update the UE capability simultaneousRxDataSSB-DiffNumerology to indicate whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell or inter-frequency measurement without measurement gap and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133.

	R4-2003518
	CMCC
	TP based on discussion paper R4-2003517.

	R4-2003519
	CMCC
	LS based on discussion paper R4-2003517.

	R4-2003607
	MediaTek inc.
	Proposal 1: Inter-frequency measurement requirement without gap is an optional feature with UE capability signaling.
Proposal 2: 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.
Proposal 3: For UE without CA capability, the number of search assumed in the requirement is 1. The measurement delay of PCC is doubled to allow UE to conduct inter-frequency measurement without gap.
Proposal 4: 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.
Proposal 5: For inter-frequency measurement without gap, if the SMTC occasions of an MO are partially overlapped by MG, RAN4 to determine the corresponding UE behaviors based on UE’s CA capability.
Proposal 6: When the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.

	R4-2003981
	OPPO
	Proposal 1: Prefer optional with UE capability signalling.
Proposal 2: If all the MOs are inter-frequency w/o MG to UE but NW configured MG, UE can use the MG to perform these inter-freq measurement if all or part of the SMTC occasions of these inter-freq MOs are overlapped by MGs. 
Proposal 3: For non-CA capable UE, define requirements based on the assumption that UE perform measurement within gaps. For CA capable UE, define requirements based on the assumption that UE perform measurement outside gaps. 

	R4-2004302
	Huawei, Hisilicon
	Proposal 1: The feature is an optional capability and RAN4 shall inform RAN2 to design the corresponding capability signalling.
Proposal 2: 
–For CA capable UE :Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG), when configured MG is partially overlapped with inter-frequency SMTC and inter-frequency SSB is completely contained in the active BWP of the UE. 
–For non-CA capable UE: Inter-frequency measurements should always happen in gaps.
Proposal 3: No need to specify the scheduling restriction for the case the target SSB has a different SCS grid as that of UE’s serving cell.

	R4-2004301
	Huawei, Hisilicon
	LS based on discussion paper R4-2004302

	R4-2004785
	Qualcomm Incorporated
	Observation 1: A UE that does not support CA will have only one searcher. 
Proposal 1: For UE that does not support CA, inter-frequency measurements should always happen in gaps. 
Proposal 2: For inter-frequency SMTC’s that partially overlap with gaps, a UE capable of NR CA should perform inter-frequency measurements that lie within active BWP outside gaps
Proposal 3: Clarify the language of previous agreement to include 
If all the MOs are inter-freq w/o MG to this UE but NW configured MG, UE will use the MG to perform these inter-freq measurement if the SMTC are completely overlapped with MG.
Proposal 4: The capability associated with this feature should be optional with capability signaling.   



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Capability of supporting inter-frequency measurement without MG
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Capability of supporting inter-frequency measurement without MG
· Proposals
· Option 1 (vivo, MediaTek, OPPO, Huawei, Qualcomm, vivo, Intel): Optional with UE capability signaling
· Option 2 (CMCC): Mandatory with UE capability signaling
· Recommended WF
Tentative agreement (based on majority view):
· Option 1: Optional with UE capability signaling


Sub-topic 2-2: Assumption of searcher numbers
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: Assumption of searcher numbers
· Proposals
· Option 1 (MediaTek, Apple, CMCC, vivo, oppo, Intel, Huawei, Ericsson, Qualcomm): For UE without CA capability, the number of search assumed in the requirement is 1. 
· Option 2: TBA
· Recommended WF
Tentative agreement:
· Option 1: For UE without CA capability, the number of search assumed in the requirement is 1.

Sub-topic 2-3: How to handle the backward compatible issue for network
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3: How to handle the backward compatible issue for network
· Proposals
· Option 1 (CMCC, Apple, vivo, OPPO, Intel, Huawei): 
Inter-frequency measurement with no measurement gap in clause 9.3, when the SSBs of all the configured measurement objects are completely contained in the active BWP of the UE, and part of the SMTC occasions of this inter-frequency measurement objects are overlapped by the measurement gap. UE is expected to conduct the measurement of this measurement object only within the measurement gaps. 
· Option 2 (OPPO, Huawei): 
If all the MOs are inter-frequency w/o MG to UE but NW configured MG, UE can use the MG to perform these inter-freq measurement if all or part of the SMTC occasions of these inter-freq MOs are overlapped by MGs.
· Option 3 (Qualcomm, MediaTek):
If all the MOs are inter-freq w/o MG to this UE but NW configured MG, UE will use the MG to perform these inter-freq measurement if the SMTC are completely overlapped with MG.
· Option 4 (vivo):
If a flag is not used, it is possible to rely on UE’s justification to solve the performance requirement inconsistency between Rel-16 and Rel-15.  
· Option 5 (Ericsson):
Explicitly enable this feature with a release 16 configuration flag    
· Recommended WF
· More discussion is needed

Sub-topic 2-4: UE behaviour for inter-frequency measurement w/o MG partially overlapped with MG
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4: UE behaviour for inter-frequency measurement w/o MG partially overlapped with MG
· Proposals
· Option 1 (vivo, CMCC,  OPPO, Huawei, Qualcomm, Apple, Ericsson, Qualcomm) adopt solution #1 in R4-2002250:
When configured MG is partially overlapped with inter-frequency SMTC and inter-frequency SSB is completely contained in the active BWP of the UE
· For CA capable UE :
· Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG) 
· For non-CA capable UE:
· Inter-frequency measurements should always happen in gaps.
· Option 2 (MediaTek): 
When configured MG is partially overlapped with inter-frequency SMTC and inter-frequency SSB is completely contained in the active BWP of the UE
· For CA capable UE :
· Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG) 
· For non-CA capable UE:
· Inter-frequency measurements should be allowed to happen outside gaps.

· Recommended WF
Tentative agreement (based on majority view):
· adopt solution #1 in R4-2002250:
When configured MG is partially overlapped with inter-frequency SMTC and inter-frequency SSB is completely contained in the active BWP of the UE
· For CA capable UE :
· Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG) 
· For non-CA capable UE:
· Inter-frequency measurements should always happen in gaps

Sub-topic 2-5: Scheduling restriction for inter-frequency measurement w/o MG
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-5: Scheduling restriction for inter-frequency measurement w/o MG
· Proposals
· Option 1 (CMCC, Apple, OPPO, Intel, Huawei, Ericsson,): 
The scheduling availability requirements when UE performs inter-frequency measurements without measurement gaps in a TDD bands on FR1 and FR2 are valid under the following conditions:
 • SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and
 • the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned
· Option 2 (MediaTek): 
Rephrasing the option 1. (Please MTK provides the wording in the 2nd round)
· Recommended WF
· wait for MediaTek rephrasing and can discuss the wording in the CMCC WF.

Sub-topic 2-6: Scheduling restriction when the target SSB has a different SCS grid
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-6: Scheduling restriction when the target SSB has a different SCS grid
· Proposals
· Option 1 (MediaTek, OPPO, Qualcomm): 
When the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.
· Option 2 (Huawei, Apple, CMCC, Huawei): 
No need to specify the scheduling restriction for the case the target SSB has a different SCS grid as that of UE’s serving cell.
· Recommended WF
· Need more discussion

Sub-topic 2-7: Spec structure for inter-frequency measurement w/o MG
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-7: Spec structure for inter-frequency measurement w/o MG
· Proposals
· Option 1 (MediaTek, OPPO, Ericsson): 
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.

· Recommended WF
· Can be discussed based on the TP.
Sub-topic 2-8: Update the UE capability simultaneousRxDataSSB-DiffNumerology
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-8: Update the UE capability simultaneousRxDataSSB-DiffNumerology
· Proposals
· Option 1 (CMCC, Apple, MediaTek, vivo, OPPO,  Intel, Huawei, Ericsson): 
To update the UE capability simultaneousRxDataSSB-DiffNumerology to indicate whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell or inter-frequency measurement without measurement gap and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133.
· Option 2 (Qualcomm):
Create a new bit defined for this capability
· Recommended WF
Tentative agreement (based on majority view):
· Option 1 (CMCC, Apple, MediaTek, vivo, OPPO,  Intel, Huawei, Ericsson): 
To update the UE capability simultaneousRxDataSSB-DiffNumerology to indicate whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell or inter-frequency measurement without measurement gap and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133

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

	Apple
	Issue 2-2: support option 1.
Issue 2-3: support option 1, if all the intra- and inter-freq MOs are without MG but NW still configures MG, this network can be regarded as an old NW, and in that sense, in order to not waste MGs, UE can perform inter-freq w/o MG in the MG duration.
Issue 2-4: support option 1.
Issue 2-5: support option 1.
Issue 2-6: we support option 2, we don’t think it will cause additional scheduling restriction since different grids of two inter-freq cells can also be considered as two inter-freq layers without MG.
Issue 2-8: support option1.

	CMCC
	Issue 2-1: Capability of supporting inter-frequency measurement without MG
Support option2. As we discussed in our paper, inter-frequency measurement without MG only allows when the measured SSB is contained in UE’s active BWP. There is no complexity for UE to support. To simplify the deployment and specification, we propose to have the feature as mandatory with capability siganling.
Issue 2-2: Assumption of searcher numbers
OK with option 1
Issue 2-3: How to handle the backward compatible issue for network
Support option1.
The intention is option 2 is similar as option1. We propose option 1 to be captured in the spec, since in last meeting WF, we only have on some high level agreement, and how to capture in the spec is FFS.
Regarding the flag mentioned in option4, it has been already agreed in last meeting to capture the UE measurement behaviour in the spec instead of defining some network flag. We don’t need to reopen the discussion.
Issue 2-4: UE behaviour for inter-frequency measurement w/o MG partially overlapped with MG
Agree with the recommended WF
Issue 2-5: Scheduling restriction for inter-frequency measurement w/o MG
Support option 1.
Synchronization assumption for TDD bands was already agreed in previous meetings. Option 1 is proposed to be capture in the spec. 
Issue 2-6: Scheduling restriction when the target SSB has a different SCS grid
Support option 2.
Issue 2-7: Spec structure for inter-frequency measurement w/o MG
It can be discussed based on the TP.
Issue 2-8: Update the UE capability simultaneousRxDataSSB-DiffNumerology
Support option 1.
There are two ways to solve this issue, either defining a new capability or edit the existing one. We propose to edit the existing capability, since this capability has no difference between intra-frequency measurement and inter without MG measurement. 

	Mediatek
	Issue 2-1: support option 1.
Issue 2-2: support option 1.
Issue 2-3: support option 3, UE needs a consistent rule. In Rel-15, for those carriers that can be measured without gap, the measurement is conducted within MG only when SMTC are fully overlapped within MG. 
Issue 2-4: 
· For CA capable UE of option 1, it is o.k. for us to support. 
· For non-CA capable UE, we prefer to allow UE to conduct the measurement outside the MG. According to the Rel-15 principle, for those carriers that can be measured without gap, the measurement is conducted within MG only when SMTC are fully overlapped within MG. It would be simpler for UE scheduling if we can keep the measurement principles consistent with Rel-15. We suggest to adopt option 1 of Issue 2-2 to specify the corresponding requirement.
Issue 2-5: support option 2. The 2 conditions provided in option 1 are unknown for UE when UE conduct the measurement. So we try to rephrase the option 1 based on our understanding of agreed WF. 

Issue 2-6: we support option 1. When target SSB is confined within active BWP of serving cell, UE will conduct the reception by 1 FFT. However, it cost extra resource for UE to simultaneously receive the SSB and data if SCS grids of target SSB and serving cell are different. 
Issue 2-7: support option1.
Issue 2-8: support option1.

	vivo
	Issue 2-1: Capability of supporting inter-frequency measurement without MG
Support option 1.
Issue 2-2: Assumption of searcher numbers
Support option 1
Issue 2-3: How to handle the backward compatible issue for network
Option 1 itself is right however it is not enough to solve this issue. We are ok if suitable UE measurement behaviour are captured/defined in spec to solve this issue.  
Issue 2-4: UE behaviour for inter-frequency measurement w/o MG partially overlapped with MG
Agree with the recommended WF.
Issue 2-8: Update the UE capability simultaneousRxDataSSB-DiffNumerology
Ok with option 1.


	OPPO
	Issue 2-1: support option 1.
Issue 2-2: support option 1.
Issue 2-3: support option 1 and 2.
Issue 2-4: support option 1.
Issue 2-5: support option 1.
Issue 2-6: we support option 1, which can follow the manner for UE not capable of mix numerologies when performing intra-frequency measurement w/o gaps.
Issue 2-7: support option1.
Issue 2-8: support option1.

	Intel
	Issue 2-1: fine with option 1.
Issue 2-2: support option 1. 
Issue 2-3: support option 1. If MG is configured, no matter whether the measurement is performed in or out of MG, the searcher will be shared for intra- or inter- measurement. Considering that the priority of intra-frequency measurement is higher than inter-frequency, agree that UE shared the searcher inside the gap.
Issue 2-5: support option 1.
Issue 2-8: support option1.

	Huawei, HiSilicon
	Issue 2-1: support option 1.
Issue 2-2: support option 1.
Issue 2-3: option 1 and option 2 are the same. This case will happen in R15 network. Network don’t know the feature of inter-f without gap. The inter-f measurement is regarded as an inter-f with gap carrier from network point of view. In order to keep the consistence between network and UE, UE shall perform measurement within gap when all or part SMTC is overlapped by gap.
Issue 2-4: agree with the recommended WF.
Issue 2-5: agree with option 1.
Issue 2-6: support option2.
In essential, this case resembles with intra-frequency measurement wherein the serving cell and target cell have timing difference. UE can still perform measurement and data reception simultaneously in the intra-frequency async scenario and no scheduling restriction is specified as well. Consequently we don't think the unaligned grid between target SSB and serving cell is an issue.
Issue 2-7: shall be discussed based on TP
Issue 2-8: agree with option1.

	Ericsson
	Issue 2-2: Option 1 is OK
Issue 2-3: Firstly we want to highlight that the backwards compatibility issue is not just about the RRM delays of the interfrequency MO that is within the active BWP, it is also about the RRM delays of intrafrequency MO that can be measured without gaps. The biggest concern  is if UE starts measuring some MO outside gaps and harms intra performance in a way that the BS does not expect since it has configured gaps for the measurement. 

From that perspective we think options 2 and 4 are risky since things are left to UE implementation unless it can be guaranteed that the UE always meets or exceeds the RRM delays that would be expected from the R15 spec for both intra and inter. We don’t think this can be guaranteed for all different configurations.

Options 1 and 3 seem similar, one comment for both options is that they do not apply in case there is only inter-f MO within the active BWP. So we could still have a concern for the mixed case, eg the UE has an interfrequency MO within the active BWP and another outside the active BWP. Then under options 1 and 3 it can still measure intra and one of the inter MO outside the gaps, which can impact the intra performance in an unexpected way (from rel15 perspective).

We think the only safe way to be sure of no backwards compatibility issue is to explicitly enable this feature with a release 16 configuration flag. When not configured, R15 RRM delay applies. 
Issue 2-4 : Support the proposed WF as long as backward compatibility issues are addressed for the measurements outside gaps
Issue 2-5 : Proposed WF is OK by itself. Is there any intention to define measurement without gap and scheduling restriction for FDD?
Issue 2-6 : No strong view, the configuration in Mediatek paper is possible but seems a corner case so option 1 is fine. On the other hand, we also agree that it is not that complicated for the UE to handle different SCS grid without scheduling restriction.
Issue 2-7 : Mediatek proposal for spec structute seems generally OK; if there is a configuration flag it should be new section for “UE which supports and is configured with gapless measurement”. And then we also wonder in spec structure how CSSF_within_gap/CSSF_outside_gap will be updated; we think that this needs to be handled in existing rather than new sections.
Issue 2-8 : Update looks OK

	QC
	Issue 2-1
Option 1. To CMCC, while there is no additional hardware complexity, there will be additional software complexity and as such this should be, like almost all Rel-16 features, and optional one. 
Issue 2-2
Option1  
Issue 2-3:
Option 3. UE will need to have a consistent implementation. 
Issue 2-4
Fine with WF
Issue 2-5
Need more time to check this. Question to CMCC: are these consistent with Rel-15 requirements for intra-frequency case. 
Issue 2-6
Option 1. Are proponents of option 2 also saying that we also define no measurement requirements when target cell SSB has different grid. 
 Issue 2-8
Overloading previous capability bits is bad practive and creates issues with IoDT . This should be a new bit defined for this capability. 



 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003518
(TP)
	Company A

	
	Company B

	
	

	R4-2003519
(LS)
	Company A

	
	Company B

	
	

	R4-2004301
(LS)
	Company A

	
	Company B

	
	


· Suggestion from moderator: split the work: E.g. CMCC on TP and Huawei on LS

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

	Sub-topic#2-1
	Issue 2-1
Tentative agreement (based on majority view):
· Option 1: Optional with UE capability signaling

Recommendations for 2nd round:
CMCC will have a WF on inter-frequency measurement without MG and the 2nd round discussion could be based on this WF.

	Sub-topic#2-2
	Issue 2-2
Tentative agreement:
For UE without CA capability, the number of search assumed in the requirement is 1.

Recommendations for 2nd round:
CMCC will have a WF on inter-frequency measurement without MG and the 2nd round discussion could be based on this WF.

	Sub-topic#2-3
	Issue 2-3
Candidate options:
· Option 1 (CMCC, Apple, vivo, OPPO, Intel, Huawei): 
Inter-frequency measurement with no measurement gap in clause 9.3, when the SSBs of all the configured measurement objects are completely contained in the active BWP of the UE, and part of the SMTC occasions of this inter-frequency measurement objects are overlapped by the measurement gap. UE is expected to conduct the measurement of this measurement object only within the measurement gaps. 
· Option 3 (Qualcomm, MediaTek):
If all the MOs are inter-freq w/o MG to this UE but NW configured MG, UE will use the MG to perform these inter-freq measurement if the SMTC are completely overlapped with MG.
· Option 5 (Ericsson):
Explicitly enable this feature with a release 16 configuration flag    

Recommendations for 2nd round:
CMCC will have a WF on inter-frequency measurement without MG and the 2nd round discussion could be based on this WF.

	Sub-topic#2-4
	Issue 2-4
Tentative agreement (based on majority view):
· adopt solution #1 in R4-2002250:
When configured MG is partially overlapped with inter-frequency SMTC and inter-frequency SSB is completely contained in the active BWP of the UE
· For CA capable UE :
· Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG) 
· For non-CA capable UE:
· Inter-frequency measurements should always happen in gaps

Recommendations for 2nd round:
CMCC will have a WF on inter-frequency measurement without MG and the 2nd round discussion could be based on this WF.

	Sub-topic#2-5
	Issue 2-5
Candidate options:
· Option 1 (CMCC, Apple, OPPO, Intel, Huawei, Ericsson,): 
The scheduling availability requirements when UE performs inter-frequency measurements without measurement gaps in a TDD bands on FR1 and FR2 are valid under the following conditions:
 • SFN and frame boundary across serving cell and inter-frequency neighbor cells is aligned, and
 • the timing of SSBs across serving cell and inter-frequency neighbor cells are aligned
· Option 2 (MediaTek): 
Rephrasing the option 1. (Please MTK provides the wording in the 2nd round)
Recommendations for 2nd round:
CMCC will have a WF on inter-frequency measurement without MG and the 2nd round discussion could be based on this WF.

	Sub-topic#2-6
	Issue 2-6
Candidate options:
· Option 1 (MediaTek, OPPO, Qualcomm): 
When the target SSB has a different SCS grid as that of UE’s serving cell, UE is allowed to have scheduling restriction in the entire SMTC duration.
· Option 2 (Huawei, Apple, CMCC, Huawei): 
No need to specify the scheduling restriction for the case the target SSB has a different SCS grid as that of UE’s serving cell.
Recommendations for 2nd round:
CMCC will have a WF on inter-frequency measurement without MG and the 2nd round discussion could be based on this WF.

	Sub-topic#2-7
	Issue 2-7
Candidate options:
· Option 1 (MediaTek, OPPO, Ericsson): 
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.
Recommendations for 2nd round:
CMCC will have a TP and WF on inter-frequency measurement without MG and the 2nd round discussion could be based on this TP.

	Sub-topic#2-8
	Issue 2-8
Tentative agreement (based on majority view):
· Option 1 (CMCC, Apple, MediaTek, vivo, OPPO,  Intel, Huawei, Ericsson): 
To update the UE capability simultaneousRxDataSSB-DiffNumerology to indicate whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell or inter-frequency measurement without measurement gap and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133

Recommendations for 2nd round:
CMCC will have a WF on inter-frequency measurement without MG and the 2nd round discussion could be based on this WF.



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

	#1
	Way forward on inter-frequency measurement without MG
	
CMCC




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

	R4-2003518
(TP)
	to be revised

	R4-2003519
(LS)
	To be noted

	R4-2004301
(LS)
	to be revised



Discussion on 2nd round (if applicable)
Sub-topic 2-1: Capability of supporting inter-frequency measurement without MG
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 2-2: Assumption of searcher numbers
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 2-3: How to handle the backward compatible issue for network
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 2-4: UE behaviour for inter-frequency measurement w/o MG partially overlapped with MG
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 2-5: Scheduling restriction for inter-frequency measurement w/o MG
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 2-6: Scheduling restriction when the target SSB has a different SCS grid
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 2-7: Spec structure for inter-frequency measurement w/o MG
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 2-8: Update the UE capability simultaneousRxDataSSB-DiffNumerology
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #3: UE-specific CBW change (6.15.1.7)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003649
	MediaTek inc.
	Observation 1: Only the RRC-based UE-specific CBW change is specified in current specification.
Observation 2: Changing UE-specific channel BW may or may not involve change on the frequency location of UE-specific BWP because the reference 1st PRB for a BWP aligns the 1st PRB of the channel bandwidth.
Proposal 1: The delay and interruption requirements for UE-specific channel BW switch is the same as those for RRC-based BWP switch.

	R4-2003650
	Intel Corporation
	Proposal 1: TUE_processing is same as that defined in RRC based BWP switching delay.
Proposal 2: Interruption requirement on UE-specific CBW change is same as interruption requirement for RRC-based BWP switch.

	R4-2003651
	Intel Corporation
	Draft CR based on discussion paper R4-2003650

	R4-2003197
	Intel Corporation
	Draft CR based on discussion paper R4-2003650

	R4-2003963
	NEC
	Proposal 1: UE processing delay (TUE_Processing) for partially or fully overlapping CBW switch is 6ms.
Proposal 2: UE processing delay (TUE_Processing) for non-overlapping CBW switch is 6ms+TFirstSSB; where TFirstSSB is the time to first SSB indicated by the SMTC after TRRCprocessingDelay + 6ms

	R4-2004373
	Huawei, HiSilicon
	Proposal 1: UE processing time for U-CBW switching TUE processing = 6ms
Proposal 2: UE is allowed to cause interruption of up to X slot to all other active serving cells, and X is same as for RRC based BWP switching.
Proposal 3: The requirements for U-CBW switching apply provided that after the switching
· All the dedicated BWPs of an SCS are still within the U-CBW for that SCS, and 
· The serving cell with the new BW and/or location should still form a supported band combination of the UE with other serving cells.

	R4-2004407
	Ericsson
	Observation#1: UE specific channel BW change is triggered by an RRC message. 
Observation#2: The old and the new UE specific channel BWs wrt each can be disjoint, partially overlapping or even fully overlapping (e.g. if only the CP and/or SCS is changed). 
Observation#3: UE specific channel BW change is analoguous to RRC-based BWP switch. 
Proposal #1: Reuse the existing RRC-based BWP switching delay requirements for defining the delay requirements for UE specific channel BW change. 
Proposal #2: Reuse the existing interruption requirements due to RRC-based BWP switching for defining the interruption requirements due to UE specific channel BW change in EN-DC, NE-DC, SA and NR-DC scenarios.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1: RRM requirement for UE-specific channel BW switch
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1-1: Delay requirement for UE-specific channel BW switch
TChannelBWSwitch = TRRC Processing + TUE processing 
· FFS on UE processing time for UE specific channel BW switch (TUE processing ). 
· TRRC Processing is same as TRRCprocessingDelay defined in RRC-based BWP switch requirement.
· Proposals
· Option 1 (MediaTek, Intel, Huawei, Ericsson, Apple, vivo, OPPO, Qualcomm, NEC): TUE processing = 6ms, same as that defined in RRC based BWP switching delay.
· Option 2 (NEC): 
UE processing delay (TUE_Processing) for partially or fully overlapping CBW switch is 6ms.
UE processing delay (TUE_Processing) for non-overlapping CBW switch is 6ms+TFirstSSB; where TFirstSSB is the time to first SSB indicated by the SMTC after TRRCprocessingDelay + 6ms
· Recommended WF
Tentative agreements 
· Option 1 (MediaTek, Intel, Huawei, Ericsson, Apple, vivo, OPPO, Qualcomm, NEC): TUE processing = 6ms, same as that defined in RRC based BWP switching delay.

Issue 3-1-2: Interruption requirement for UE-specific channel BW switch
· Proposals
· Option 1 (MediaTek, Intel, Huawei, Ericsson, Apple, vivo, OPPO, Qualcomm, NEC): same as interruption requirement for RRC-based BWP switch.
· Recommended WF
Tentative agreements 
· Option 1 (MediaTek, Intel, Huawei, Ericsson, Apple, vivo, OPPO, Qualcomm, NEC): same as interruption requirement for RRC-based BWP switch.

Sub-topic 3-2: Conditions for applying UE-specific channel BW switch requirements
Issue 3-2-1: Conditions for applying UE-specific channel BW switch requirements
· Proposals
· Option 1 (Huawei, Apple): The requirements for U-CBW switching apply provided that after the switching
· All the dedicated BWPs of an SCS are still within the U-CBW for that SCS, and 
· The serving cell with the new BW and/or location should still form a supported band combination of the UE with other serving cells.
· Option 2 (MediaTek, Ericsson, NEC, Apple): Option 1 is correct, but no need to capture it in the spec.

· Recommended WF:
Further discuss in the Apple WF
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Apple
	Issue 3-1-1: support option 1. Time margin for AGC is also considered in RRC based BWP switching.
Issue 3-1-2: support option 1.
Issue 3-2-1: support option 1.


	Mediatek
	Sub topic 3-1: 
Issue 3-1-1
Agree with Option 1, because RAN4 requirements are minimum requirement, it is reasonable to assume that BWP switching is always involved when performing channel BW switch. On the other hands, CBW change is only switched by RRC-based way in current specification. Thus, the requirement of RRC-based BWP switching can be reused for CBW change.
Issue 3-1-2
Agree with Option 1, the reason is same as sub-topic 3-1-1.
Sub topic 3-2:
Issue 3-2-1
We are fine to Option 1, but to our understanding, it is straightforward to be known and no necessary to write in specification.

	vivo
	Issue 3-1-1: support option 1.
Issue 3-1-2: support option 1.


	OPPO
	Issue 3-1-1: support option 1.
Issue 3-1-2: support option 1.


	Huawei, HiSilicon
	3-1-1: support option 1, RRC based BWP switching could also be between BWPs with non-overlapping U-CBW which is similar as U-CBW switch, but there was no additional AGC time.
3-1-2: we agree the interruption length of RRC based BWP switching can be re-used, however, the applicability should be clarified. In our view, U-CBW switch is same as BWP switching involving SCS change (when UE switches from BWP1 with SCS1 to BWP2 with SCS2, UE also switches U-CBW from CBW1 to CBW2), so same as BWP switching with SCS change, the interruption would apply to all serving cells no matter if UE supports per-FR gap or per-UE gap.
3-2-1: support option 1, as otherwise the U-CBW switch is an error configuration to the UE and the UE is not supposed to complete the reconfiguration.

	Ericsson
	Issue 3-1-1: support option 1. 
Issue 3-1-2: support option 1.
Issue 3-1-3: we don’t see the need to define such conditions in the standard for meeting the requirements.

	QC
	Issue 3-1-1: support option 1.
Issue 3-1-2: support option 1.
Issue 3-2-1
Can Huawei elaborate on how CBW change would cause UE to go foul of second bullet, as in how would CBW change result in UE be in scenario where it goes from supported band combination to unsupported band combination.

	NEC
	Issue 3-1-1: 
We are OK with option 1. 
Issue 3-1-2: support option 1.
Issue 3-1-3: 
We agree with Ericsson view.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003651
(Draft CR)
	Huawei, HiSilicon: as we commented for Issue 3-1-2 above, in our view, the interruption due to U-CBW switch should apply to all serving cells no matter if UE supports per-FR gap or per-UE gap. Also we think the side conditions as discussed in Issue 3-2-1are needed.

	
	Ericsson: In the introduction section for each case (e.g. SA, EN-DC, SA like 8.2.1.1	Introduction) also add the interruption is due to CBW change 

	
	

	R4-2003197
(Draft CR)
	 Ericsson: Need some clarification e.g. UE receives RRC reconfiguration involving offsetToCarrier or carrierBandwidth change on the old CBW,……that the PDSCH/PDCCH on the active DL BWP or transmit PUSCH on the active UL BWP of the new CBW.

	
	Company B

	
	



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

	Sub-topic#3-1
	Issue 3-1-1
Tentative agreements 
· Option 1 (MediaTek, Intel, Huawei, Ericsson, Apple, vivo, OPPO, Qualcomm, NEC): TUE processing = 6ms, same as that defined in RRC based BWP switching delay.
Issue 3-1-2
Tentative agreements 
· Option 1 (MediaTek, Intel, Huawei, Ericsson, Apple, vivo, OPPO, Qualcomm, NEC): same as interruption requirement for RRC-based BWP switch

Recommendations for 2nd round:
Intel has draft CRs of UE specific CBW switch to capture all tentative agreements and the 2nd round discussion could be based on those draft CRs.

	Sub-topic#3-2
	Issue 3-2-1
Candidate options:
· Option 1 (Huawei, Apple): The requirements for U-CBW switching apply provided that after the switching
· All the dedicated BWPs of an SCS are still within the U-CBW for that SCS, and 
· The serving cell with the new BW and/or location should still form a supported band combination of the UE with other serving cells.
· Option 2 (MediaTek, Ericsson, NEC, Apple): Option 1 is correct, but no need to capture it in the spec.

Recommendations for 2nd round:
Intel has draft CRs of UE specific CBW switch to capture all tentative agreements and the 2nd round discussion could be based on those draft CRs.



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

	#1
	
	



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

	R4-2003651
(Draft CR)
	to be revised

	R4-2003197
(Draft CR)
	to be revised



Discussion on 2nd round (if applicable)
Sub-topic 3-1: RRM requirement for UE-specific channel BW switch
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 3-2: Conditions for applying UE-specific channel BW switch requirements
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #4: Inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam (6.15.1.10)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003109
	Ericsson
	Proposal 1 : RRM requirements work for FR2 interband CA should be aligned with the deployments, scenarios, band combinations and RF architectures discussed for release 16 for FR2 interband CA in the RF session.
Proposal 2 : RRM requirements work for FR2 interband CA for common beam and independent beam UE should begin with understanding which scenarios can be supported with common beams and which will need independent beams The corresponding requirements for common and independent beams can then be derived.

	R4-2003490
	NTT DOCOMO, INC.
	Proposal 1: RAN4 shall focus on the scenario which the total band number in FR2 is two in Rel-16.
Observation 1: Total searcher number is at least two.
Observation 2: One searcher is occupied the carrier which PCC belongs to, another searcher is shared to measure SCC where neighbour cell measurement is required and SCC where neighbour cell measurement is not required as a same manner of FR1 + FR2 inter-band CA.
Proposal 2: CSSF for FR2 inter-band CA shall be defined as follows
	Scenario
	CSSFoutside_gap,i FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	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

	FR2 inter-band CA
	1
	2
	2×(Number of configured SCell(s)-1)



Proposal 3: The existing interruption requirements for CA shall be applied for FR2 inter-band CA scenario.
Observation 3: Topics included in eMIMO WID for RRM requirements are not directly related to the beam management requirements for FR2 inter-band CA.
Proposal 4: Rel-15 beam management requirement for FR1+FR2 CA shall be reused for FR2 inter-band CA scenario. If UE has independent beam, beam management resources on one cell in each band shall be configured.
Proposal 5: There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if different numerologies are used.
Proposal 6: The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
Proposal 7: The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction if UE uses common beam.
Proposal 8: The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.
Proposal 9: There are no measurement restriction if following conditions are satisfied:
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped as RLM-RS.
Proposal 10: Both Case 1 and 2, the existing SCell activation delay requirements can be applicable.

	R4-2003624
	MediaTek inc.
	Proposal 1: For CSSF outside gap, it is based the assumption of 2 searchers and it is scaled by the number of configured FR2 bands. Generic form (i.e. option 2) is preferred.
Proposal 2: If the same RF chain is assumed for different FR2 bands, Rel-15 interruption requirements of intra-band CA can be applied.
Proposal 3: If the separate RF chains are assumed for different FR2 bands, Rel-15 the interruption requirements of inter-band CA can be applied.
Proposal 4: For L1-RSRP, delay requirement can reuse R15 L1-RSRP requirement.
Proposal 5: For BFR and CBD, it is assumed UE should be configured with beam management resources on one cell in each band for which it is using independent beams.
Proposal 6: For the UE using independent beam for FR2 inter-bands, no scheduling restriction from UE RX beam perspective, but further discussion is needed from the perspective of different numerologies and collision between UL and DL transmission.
Proposal 7: For the UE using common beam for FR2 inter-bands, to clarify there is scheduling restriction among different FR2 bands (i.e., Option 2).
Proposal 8: The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA (i.e., Option 1).
Proposal 9: For Case 1, the existing requirement of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused (i.e., Option 1 in WF).
Proposal 10: For Case 2, the existing requirement of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused, if the SCell being activated belongs to the FR2 band, which UE can use the common beam as it used for one active serving cell on another FR2 band (i.e., Not Option 1 nor Option 2 list in the WF for case 2).
Proposal 11: For Case 2, the existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied with the clarification of L1-RSRP with multiple unknown SCells, if the UE may use independent beam for the SCell being activated.
Proposal 12: Clarify Case 2 as “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1 or FR2”.

	R4-2004328
	Huawei, HiSilicon
	Proposal 1: The scaling factor CSSFoutside_gap for FR2 inter-band CA can be defined as Table 1.
Table 1: CSSFoutside_gap,i scaling factor for FR2 inter-band CA
	Scenario
	CSSFoutside_gap,i for FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 inter-band CA 
	1
	2×(Number of configured FR2 band(s) - 1)
	2×(Number of configured SCell(s) – (Number of configured FR2 band(s) -1))


Proposal 2: For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can also be applied.
Proposal 3: For a FR2 inter-band CA combination with using common beam management, whether the existing interruption requirements for inter-band CA can be applied requires RF inputs.
Proposal 4: For a FR2 inter-band CA combination with using common beam management, RAN4 needs to study whether UE is necessary to perform BFD/CBD measurements on SCell.
Proposal 5: For a FR2 inter-band CA combination with using independent beam management, the scheduling availability requirements need to be defined to clarify no scheduling restrictions between two FR2 bands.
Proposal 6: For a FR2 inter-band CA combination with using common beam management, the existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.
Proposal 7: For a FR2 inter-band CA combination with using common beam management, the existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.
Proposal 8: For SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, the existing SCell activation delay requirements can be applied for FR2 inter-band CA.
Proposal 9: For SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band, the existing SCell activation delay requirements for FR1+FR2 inter-band CA can be applied for FR2 inter-band CA with using independent beam management.
Proposal 10: For SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band, the existing SCell activation delay requirements for FR1+FR2 CA cannot be applied with using common beam management.
· The time for L1-RSRP measurement operation need to be excluded from unknown SCell activation delay.

	R4-2004329
	Huawei, HiSilicon
	Draft CR based on discussion paper R4-2004328

	R4-2004330
	Huawei, HiSilicon
	Draft CR based on discussion paper R4-2004328

	R4-2004790
	Qualcomm Incorporated
	Proposal 1: RAN4 to define requirements for bands in which the UE can use a common beam. These requirements need to be defined for co-location, spatial filter, MRTD/MTTD and power imbalance. RAN4 to use intra-band requirements as baseline. 
Proposal 2: RAN4 to revisit number of searcher assumption when supporting more than 2 inter-band CA in FR2. 
Proposal 3: UE should be configured with beam management resources on one cell in each band for which it is using independent beams. 
Proposal 4: RAN4 to use SCell beam management requirements as being defined in eMIMO WID as baseline. 
Proposal 5: For known Scell activation with independent beams, the same requirements as Rel-15 apply.
Proposal 6: Interruptions requirements with independent beams to be the same as that from Rel-15. 
Proposal 7:  No scheduling restrictions on a band that is using an independent beam from the band on which the procedure (RLM, Beam Management, L1-RSRP) measurements is being performed.  



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1 inter-band FR2 CA requirement scope
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1-1: Relation with inter-band FR2 CA discussion in RF session
· Proposals
· Option 1(Ericsson, Apple, MediaTek, Huawei): 
RRM requirements work for FR2 interband CA should be aligned with the deployments, scenarios, band combinations and RF architectures discussed for release 16 for FR2 interband CA in the RF session.
RRM requirements work for FR2 interband CA for common beam and independent beam UE should begin with understanding which scenarios can be supported with common beams and which will need independent beams The corresponding requirements for common and independent beams can then be derived.
· Recommended WF
Tentative agreements: option 1

Issue 4-1-2: Conditions to apply requirements for bands in which the UE can use a common beam
· Proposals
· Option 1(Qualcomm, MediaTek, Ericsson): For a UE to use a common beam across two bands, there are a few conditions that the cells in the two bands will need to satisfy
· the gNB’s for the two cells need to be co-located
· the two gNB’s will need to use the same spatial transmission filter. 
· the time synchronization between the two cells needs to be within 260 ns. 
· same power imbalance as that in intra-band contiguous case.

· Recommended WF
· More discussion is needed on option 1.

Sub-topic 4-2: CSSF
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-2-1: total band number assumption in inter-band FR2 CA for RRM requirements 
· Proposals
· Option 1(NTT DOCOMO, Apple, MediaTek, Huawei, Ericsson, Qualcomm): 
RAN4 RRM shall focus on the scenario which the total band number in FR2 is two in Rel-16.
· Recommended WF
Tentative agreement:
· Option 1(NTT DOCOMO, Apple, MediaTek, Huawei, Ericsson, Qualcomm): 
RAN4 RRM shall focus on the scenario which the total band number in FR2 is two in Rel-16.


Issue 4-2-2: searcher number assumption for inter-band FR2 CA
· Proposals
· Option 1 (MediaTek, Apple, NTT DOCOMO, Huawei, Qualcomm): 2
· Option 2 (Qualcomm): RAN4 to revisit number of searcher assumption when supporting more than 2 inter-band CA in FR2.

· Recommended WF
Tentative agreement (based on majority views):
· Option 1 (MediaTek, Apple, NTT DOCOMO, Huawei, Ericsson, Qualcomm): 2

Issue 4-2-3: CSSFoutside_gap,i
· Proposals
· Option 1 (NTT DOCOMO, MediaTek, Huawei, Apple): 
	Scenario
	CSSFoutside_gap,i FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	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

	FR2 inter-band CA
	1
	2
	2×(Number of configured SCell(s)-1)



· Option 1a (Apple) 
	Scenario
	CSSFoutside_gap,i FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	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

	FR2 inter-band CA
	1
	2Note1 
	2×(Number of configured SCell(s)-1) Note2

	Note1: CSSFoutside_gap,i =1 if  only one SCell is configured and neighbour cell measurement is required on this SCell
Note2: CSSFoutside_gap,i =1 if  only one SCell is configured and neighbour cell measurement is not required on this SCell




· Option 2 (Huawei, MediaTek): 
	Scenario
	CSSFoutside_gap,i for FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 inter-band CA 
	1
	2×(Number of configured FR2 band(s) - 1)
	2×(Number of configured SCell(s) – (Number of configured FR2 band(s) -1))



· Recommended WF
· Need more discussion.
Sub-topic 4-3: interruption requirements for inter-band FR2 CA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-3: Interruption requirement for inter-band FR2 CA
· Proposals
· Option 1 (NTT DOCOMO, Ericsson): 
The existing interruption requirements for CA shall be applied for FR2 inter-band CA scenario.
· Option 2 (MediaTek, Qualcomm): 
If the same RF chain is assumed for different FR2 bands, Rel-15 interruption requirements of intra-band CA can be applied. 
If the separate RF chains are assumed for different FR2 bands, Rel-15 the interruption requirements of inter-band CA can be applied.
· Option 3 (Huawei, Apple, MediaTek):
For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can also be applied.
For a FR2 inter-band CA combination with using common beam management, whether the existing interruption requirements for inter-band CA can be applied requires RF inputs.
· Option 4 (Qualcomm):
For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can also be applied.
For a FR2 inter-band CA combination with using common beam management, the existing interruption requirements for intra-band CA can also be applied.
· Recommended WF
· More discussion is needed.

Sub-topic 4-4: beam management requirement for inter-band FR2 CA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-4-1: beam management resource configuration with independent beam
· Proposals
· Option 1 (NTT DOCOMO, Qualcomm, MediaTek, Huawei): 
If UE has independent beam, beam management resources on one cell in each band shall be configured.
· Option 2 (MediaTek, Apple, Huawei, Qualcomm): 
For BFR and CBD, it is assumed UE should be configured with beam management resources on one cell in each band for which it is using independent beams.
· Recommended WF
· Since option 1 and 2 is similar, keep option 1 for FFS.

Issue 4-4-2: beam management requirement with independent beam
· Proposals
· Option 1 (NTT DOCOMO, Apple, Huawei): 
Rel-15 beam management requirement for FR1+FR2 CA shall be reused for FR2 inter-band CA scenario. 
· Option 2 (MediaTek): 
For L1-RSRP, delay requirement can reuse R15 L1-RSRP requirement.
· Option 3 (Qualcomm): 
RAN4 to use SCell beam management requirements as being defined in eMIMO WID as baseline.
· Recommended WF
· Need more discussion

Issue 4-4-3: beam management requirement with common beam
· Proposals
· Option 1 (Huawei, Apple, Qualcomm, Ericsson): 
For a FR2 inter-band CA combination with using common beam management, RAN4 needs to study whether UE is necessary to perform BFD/CBD measurements on SCell. 
· Option 2 (MediaTek): 
For a FR2 inter-band CA combination with using common beam management, the BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell
· Recommended WF
· Need more discussion.

Sub-topic 4-5: scheduling restriction requirement for inter-band FR2 CA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-5-1: whether scheduling restriction is needed with independent beam
· Proposals
· Option 1 (Huawei): 
There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if different numerologies are used.
The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 1a (NTT DOCOMO): 
There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 2 (MediaTek, Apple, Qualcomm): 
For the UE using independent beam for FR2 inter-bands, no scheduling restriction from UE RX beam perspective, but further discussion is needed from the perspective of different numerologies and collision between UL and DL transmission.
· Recommended WF
· More discussion is needed.

Issue 4-5-2: whether scheduling restriction is needed with common beam
· Proposals
· Option 1 (NTT DOCOMO, MediaTek, Huawei, Apple, Ericsson): 
The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if UE uses common beam.
Option 2 (Nokia): 
the same scheduling availability requirements as currently defined for e.g. RLM Link Recovery procedures would apply. No new requirements would be needed
· Recommended WF
Tentative agreement (based on majority view)
· The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if UE uses common beam

Issue 4-5-3: scheduling restriction requirement with common beam
· Proposals
· Option 1 (Huawei, Qualcomm, Apple, MediaTek, NTT DOCOMO, Ericsson): 
For a FR2 inter-band CA combination with using common beam management, the existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.

· Recommended WF
Tentative agreement (based on majority view)
· For a FR2 inter-band CA combination with using common beam management, the existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.

Sub-topic 4-6: measurement restriction requirement for inter-band FR2 CA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-6-1: whether measurement restriction is needed with common beam
· Proposals
· Option 1 (NTT DOCOMO, MediaTek, Huawei, Apple, Ericsson): 
The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.
· Option 2 (Nokia):
Scheduling availability during Measurement etc. are needed due to using common beam similar to current requirements. This then also to means that the UE is able of measuring and should measure.

· Recommended WF
Tentative agreement (based on majority view)
· The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam

Issue 4-6-2: measurement restriction requirement with common beam
· Proposals
· Option 1 (NTT DOCOMO): 
There are no measurement restriction if following conditions are satisfied:
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped.
· Option 2 (Huawei, Apple, MediaTek, Ericsson): 
The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.

· Recommended WF
Need more discussion on option 1. Since option2 is same as the tentative agreement in issue 4-6-1, it can be removed from this issue.

Sub-topic 4-7: Scell activation requirement for inter-band FR2 CA
Two cases from WF R4-2002251 in last meeting:
Case 1: SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band
Case 2: SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR2

Issue 4-7-1: Scell activation requirement for case 1
· Proposals
· Option 1 (NTT DOCOMO, MediaTek, Huawei, Apple, Ericsson, Qualcomm): 
The existing requirement of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused
· Recommended WF
Tentative agreement
· The existing requirement of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused

Issue 4-7-2: Scell activation requirement for case 2
· Proposals
· Option 1 (NTT DOCOMO, MediaTek): 
The existing SCell activation delay requirements of  “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be reused
· Option 2 (MediaTek): 
The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied with the clarification of L1-RSRP with multiple unknown SCells, if the UE may use independent beam for the SCell being activated. 
The existing requirement of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused, if the SCell being activated belongs to the FR2 band, which UE can use the common beam as it used for one active serving cell on another FR2 band.
· Option 3 (Huawei, Ericsson): 
The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied, if the UE may use independent beam for the SCell being activated. 
For SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band, the existing SCell activation delay requirements for FR1+FR2 CA cannot be applied with using common beam management.
· The time for L1-RSRP measurement operation need to be excluded from unknown SCell activation delay.
· Recommended WF
· More discussion is needed

Issue 4-7-3: Clarification to case 2
· Proposals
· Option 1 (MediaTek, Apple, NTT DOCOMO): 
Clarify Case 2 as “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1 or FR2”.

· Recommended WF
· Need more discussion, because not sure if we have FR1+inter-band FR2 CA in R16 as commented by Ericsson and Huawei.

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

	Apple
	Issue 4-1-1: support option 1.
Issue 4-1-2: propose to delay this discussion, because the conditions to use common beam shall be decided in RF session.
Issue 4-2-1: support option 1.
Issue 4-2-2: support option 1.
Issue 4-2-3: propose to have new option based on option 1. The new option needs to consider the case when number of configured SCell =1. We disagree with option 2. There might be some potential issues in option 2, for example, in inter-band FR2 CA, if UE have 3 bands in FR2 CA, first FR2 band has PCC, second FR2 band has 2 intra-band SCCs and the third FR2 band has 1 SCC, and in this case, the delay for the FR2 SCC with neighbor cell measurement is scaled by 2*(3-1) =4 but the SCC without neighbor cell measurement is scaled by 2*(3-(3-1))=2, that means the SCC without neighbor cell measurement will have higher priority, which is contradicted with current CSSF design philosophy. 
Issue 4-3: support option 3.
Issue 4-4-1: support option 2. The L1-RSRP measurement resource may or may not be configured for those cell(s).
Issue 4-4-2: support option 1.
Issue 4-4-3: support option 1.
Issue 4-5-1: support option 2 and also the mix numerology case shall be considered because so far it’s optional for UE in TS38.306 to support inter-band mix numerology in same FR, at least need to check with RF session.
Issue 4-5-2: support option 1.
Issue 4-5-3: support option 1.
Issue 4-6-1: support option 1.
Issue 4-6-2: support option 2.
Issue 4-7-1: support option 1.
Issue 4-7-2: agree the independent beam case in option 3. But propose to wait RF session discussion for common beam case in option 3, since we are not sure if the timing could be reused from other inter-band active FR2 CC. 
Issue 4-7-3: support option 1.

	Mediatek
	Issue 4-1-1:  Share the same view as Option 1. The RRM requirement should be aligned with the discussion in RF session.

Issue 4-1-2:  Agree with Option 1. It can be the starting point to discuss RRM requirement for common beam.
Issue 4-2-1:  We believe it should be discussed together with Issue 4-2-3.  Option 1 is fine OK for us, although we slightly prefer to a generic framework.

Issue 4-2-2:  Slightly prefer Option 1. In this R16 WI, only 2 bands, so we can focus on the two searcher assumption.
Issue 4-2-3:  Both Option 1 and Option 2 are acceptable to us, although we slightly prefer to option 2, since it is more general.
Issue 4-3: Both Option 2 and Option 3 are fine to us. It is clear in the independent beam case, separate RF can be assumed. But it is not clear in the common beam case, it should assume separate RF or same RF. It can wait the input from RF session.  

Issue 4-4-1: Option 1 and Option 2 are the same in my view. Wording as Option 1 is also fine to us.
Issue 4-4-2: We cannot agree Option 1 for BFD/CBD, before we reach the conclusion on Issue 4-4-1. Without the clarification on Issue 4-4-1, it may require UE simultaneously to monitor on multiple cells on one band, and it will unnecessarily increase UE complexity. And we would have different view from Option 3, since eMIMO is an optional feature, and based on the conclusion of an optional feature is questionable. The intention of Option 2 is to split the beam management functionalities into BFD/CBD/L1-RSRP, in order to expedite the discussion. For BFD/CBD, it requires the clarification on Issue 4-4-1, while for L1-RSRP, it can go with Option 1.
Issue 4-4-3:  In our view, the BFD/CBD on SCell is not necessary in this case, because the beam management can rely on the PCell which the common beam is applied as it for the SCell. 
Issue 4-5-1: Further discussion would needed from the perspective of different numerologies and collision between UL and DL transmission. Since inter-band FR2 CA bands could be overlapping with the 
Issue 4-5-2: Agree with the Recommended WF
Issue 4-5-3: Agree with Option 1.
Issue 4-6-1: Agree with the Recommended WF
Issue 4-6-2: Support Option 2.  Proponent of Option 1 may indicate which part of the R15 measurement restriction requirement may need to be revised for FR2 inter-band CA if UE uses common beam.  
Issue 4-7-1:  Agree with the Recommended WF.

Issue 4-7-2: Option 1 is also fine to us, for the sake of simplicity. One clarification question for Option 3 on “The time for L1-RSRP measurement operation need to be excluded from unknown SCell activation delay”, is 24*Trs  required as the unknown case in “no active serving cell”? Or it will refer to the case of “at least one active serving cell”.

Issue 4-7-3: The clarification is intended to include the following case: PCell/PSCell if FR1, active SCell in FR2 band#1, and the activating SCell in FR2 band#2. Otherwise, there is no requirement for this case. 

	NTT DOCOMO, INC.
	Issue 4-1-2: At least the 1st bullet and 3rd bullet are reasonable. Since this discussion is about CA, UE has to receive signals transmitted from each transmission point simultaneously. The 2nd bullet and 4th bullet are seemed to be too strict.
Issue 4-2-1: Support Option 1.
Issue 4-2-2: Support Option 1.
Issue 4-2-3: Support Option 1.
Issue 4-3: In Option 1, we assumed separate RF chain. If the same RF chain is assumed for different FR2 bands, intra-band CA requirement shall be reused. In that sence, Option 1, 2, 4 seems to be same.
Issue 4-4-1: Support Option 1.
Issue 4-4-2: Support Option 1.
Issue 4-4-3: Firstly we need clarification whether UE can perform L1-RSRP measurement with using common beam or not. Regarding BFD and CBD in SCell, discussion is needed.
Issue 4-5-1: Support option 1 with following modification:
“There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if different numerologies are used.
The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.”
As mentioned in our discussion paper, the difference of numerology between two bands should be not related to the scheduling restriction in this case because the situation is same as FR1 + FR2 inter-band CA.
Issue 4-5-2: Support Option 1.
Issue 4-5-3: Support Option 1.
Issue 4-6-1: Support Option 1.
Issue 4-6-2: Support Option 1.
Answer to Qualcomm:
First of all, we would like to modify the 2nd bullet as follows:
§ Time domain allocation of each measurement RS is partially or fully overlapped as RLM-RS.
The measurement restriction due to common beam comes from that UE cannot use appropriate Rx beam to receive measurement RS. We assume that UE who has common beam can receive signals simultaneously from each transmission point if they are co-located. In addition if UE has separate RF chain for each band, the UE may have chance to perform RLM/BFD/CBD/L1-RSRP measurement and L3 measurement parallelly.
Issue 4-7-1: Support Option 1.
Issue 4-7-2: Support Option 1.
Issue 4-7-3: Support Option 1.

	LG
	Issue 4-1-2 : Is option 1 (common beam) for 28GHz+39GHz band combination?
In last RAN#87e meeting, the objective for this topic#4 has been updated as follow:
· Inter-band CA requirement for FR2 UE measurement capability of independent Rx beam and/or common beam on 28GHz + 39GHz band combination.
And for 28GHz+39GHz, RF session had agreement in RAN4#92-bis: “UE is assumed to be feasible to have independent beam management for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 39 GHz combinations.”  
However, I’m not sure that the common beam is excluded in Rel-16 RRM or not. 
If the both common and independent beam are considered in Rel-16 RRM, I think that we need to add UE capability to indicate common beam or independent beam in Rel-16 UE feature list.
Please let me know if RAN4 already discussed our comments since I didn’t fully follow this issue.

	Huawei, HiSilicon
	Issue 4-1-1:
Generally we agree on the principles in options.
Issue 4-1-2:
As mentioned in Issue 4-1-1, RRM requirements for FR2 interband CA should be aligned with the agreements in the RF session.
Issue 4-2-1:
Option 1 is acceptable for us.
Issue 4-2-2:
We support option 1 in Rel-16.
Issue 4-2-3:
If FR2 inter-band CA with only two bands is considered in Rel-16, option 1 is acceptable for us
Issue 4-3:
In Rel-15, UE is assumed to have separate RF chains for different bands. For FR2 inter-band CA with 28GHz+39GHz band combinations, UE is assumed to have independent beam and shall have separate RF chains for each FR2 band. Then the existing interruption requirements can be applied. However, the feasibility of using common beam for FR2 inter-band CA with 28GHz+28GHz and 39GHz+39GHz band combinations is still under discussion in RF session. Whether FR2 inter-band CA using a common beam can assume the same RF chain is inconclusive. We suggest to keep the existing interruption requirements before the assumption is revised.
Issue 4-4-1:
It seems that option 1 and 2 are quite similar. For FR2 inter-band CA with independent beam, UE shall be configured with beam management resources on one cell in each band. The beam management resources include BFD-RS, CBD-RS and RS for L1-RSRP reporting.
Issue 4-4-2:
We support option 1.
Issue 4-5-1:
Support option 1.
Issue 4-5-2:
The recommended WF is acceptable for us.
Issue 4-6-1:
The recommended WF is acceptable for us.
Issue 4-6-2:
UE is not expected to perform beam sweeping on a CSI-RS resource configured as RLM-RS on PCell. UE is always assumed to perform beam sweeping on a SSB resource configured as L1-RSRP reporting. When the CSI-RS resource configured as RLM-RS is overlapped with the SSB resource configured as L1-RSRP reporting, then there should have measurement restriction. So, we support option 2.
Issue 4-7-1:
The recommended WF is acceptable for us.
Issue 4-7-2:
The existing requirement in Case 1 only consider the AGC settling operation. However, if UE uses common beam, the requirements in case 2 shall consider cell search (for unknown SCell) and fine timing tracking. So, the existing requirement in Case 1 cannot be reused for Case 2 if UE uses common beam for FR2 inter-band CA.
Issue 4-7-3:
In this topic, we are discussing the RRM requirements for FR2 inter-band CA. So, PCell or PSCell could only be in FR2.


	Ericsson
	Issue 4-1-1 : Support option 1 (since it is our proposal 😊)
Issue 4-1-2 : We agree in general with Qualcomm that only certain NW deployment can support interband CA when the UE does not have independent beam capability. In the end, these are something like UE side conditions for the common beam requirements to apply. In case the network knows it cannot meet these side conditions (such as non collocated 28+39Ghz deployment) it should only configure interband FR2 CA on UEs which report independent beam capability. The exact MRTD number is an active discussion topic on the #120 thread so we should not repeat that here. Other conditions are understandable, although we may also wish to discuss if the same power imbalance number should apply as for intraband contiguous case since the reference RF architecture after the antenna array is likely different.
Issue 4-2-1 : Support option 1. We should not speculate by writing  generic requirements for >2 bands, at some point 2 searchers would become insufficient so the speculative requirement could not apply but it totally depends when / if more than 2 bands will be introduced and how many it may become.
Issue 4-3 : We support option 1; regardless if the UE supports common or independent beam we would assume it has separate RF chains. If this assumption is not true for some band combinations, that should come from RF session (see proposal 4-1-1)
Issue 4-4-1: We think this is a network implementation issue; for example if a certain deployment satisfies the conditions such as colocation meaning that it can operate CA with either UE capability (common, independent beam) then it may configure the UEs supporting independent beam with a single cell on one band for beam management, 
Issue 4-4-3 : Further discussion needed, initial thinking is that common beam BM should be similar to intraband FR2 CA
Issue 4-5-1 : Option 1 considering RRM. Issues such as RX/TX collision or numerology are more related to data reception/transmission than RRM and if necessary, should be discussed in RF session for specific band combinations along with any needed solutions
Issue 4-5-2 :Agree with the proposed WF
Issue 4-5-3 : Agree option 1 as a starting point. If any futher issues are identified compared with FR2 intraband scheduling restrictions these could still be discussed in RAN4.
Issue 4-6-1 : Agree with the proposed WF
Issue 4-6-2 : Support option 2 which seems feasible when checking R4-2003490
Issue 4-7-1 : Agree with the proposed WF
Issue 4-7-2 : Option 3
Issue 4-7-3 : Wait on better understanding of the  band combinations in Rel-16; proposal 1 is fine if there are FR1+interband FR2 band combinations

	QC
	Issue 4-1-2
We obviously support option 1. As other companies have suggested this can at least provide a good starting point. To LG, in our view at this point the primary use case for common beam would be 28+28 CA or 39+39GHz. For 28+39 it would most likely be independent beams. 
Issue 4-2-1
Option 1 is agreeable
Issue 4-2-2
If for issue 4-2-1 we can agree to option 1, then for this issue we can agree to keep the number of searcher at 2. 
Issue 4-2-3
Revisit this once 4-2-1 and 4-2-2 are settled. 
Issue 4-3
Option 2 gives a good general framework. 
Issue 4-4-1
Both options seem the same. 
Issue 4-4-2
Inter-band CA more closely follows what is being discussed in eMIMO for beam management. Even though that is an optional feature, the same arguments apply here too, so we are not sure why the results here would be different. 
Issue 4-4-3
Not sure why there is an use for BFD/CBD on SCell. In case of FR1+FR2 CA where FR2 has only Scells, UE would need to do BFD/CBD on Scells. 
Issue 4-5-1
Agree ith MTK on option 2. In this meeting we can at least agree no scheduling restriction due to beams. Next meeting companies can provide analysis if it is needed from baseband perspective. 
 Issue 4-6-2
Can DOCOMO elaborate on option 1. 

Issue 4-7-1
Option 1 is fine
Issue 4-7-2
This would depend on deployment scenario and if UE is using common beam or independent beam. We need more clarification 


	Nokia, Nokia Shanghai Bell
	Sub topic 4-1: Issue 4-1-1: Relation with inter-band FR2 CA discussion in RF session
Our understanding is that this has been discussed in RF session for a couple of meeting and we agree that it would be beneficial to have aligned understanding. Additionally, there are different combinations on CA that needs to be discussed – at least low-low combination (28GHz) and also low-high (39GHz). Depending on the combination there could be different RRM requirements as the UE architecture is likely to be different and have different limitations that needs to be considered. From the RF discussions it seems that at least requirements for common beam will need to be defined while requirements for independent beam could be conditioned and based on UE capability. However, capability discussion may take place in another forum and RAN4 RRM could define requirements also for independent beams, but it could be 2nd priority.
Sub topic 4-1: Issue 4-1-2: Conditions to apply requirements for bands in which the UE can use a common beam
Initially, we need to discuss and agree what ‘common beam’ really cover. We assume, that this refers to the UE using common receive beam (i.e. only one receive beam on UE side is used for both carriers). However, it is not clear if this also assume e.g. same pre-coder is to be on the gNB side? We agree that it would be beneficial to define the conditions for when it can be assumed that a UE can can use common beam. This would be helpful also to define when this is not assumed possible which would then most likely then be conditions for when independent beam use can be assumed. The proposed conditions are a good start. However, we have a few clarifications. 1) it states that gNBs needs to be co-located but we assume this is actually the transmission points/antennas we discuss. 2) it is not clear to us exactly what it means that the gNB needs to use the same transmission filter (this is relted to ‘common beam’ discussion). 3) The cell phase synchronization requirement of 260ns seems very tight and is usually applicable for intra-band CA while we here discuss inter-band CA. Although we likely need to have some limitation on the power imbalance, we see this more as a discussion for the RF session. Once concluded it would of course be part of the conditions when common beam requirements would be applicable.

Sub topic 4-2: Issue 4-2-2: searcher number assumption for inter-band FR2 CA
It is not clear why RAN4 need to discuss the number of searchers in the UE due to this WI.

Sub topic 4-2: Issue 4-2-3: CSSFoutside_gap,i
It is not clear why we need to consider CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required. If there are no requirements for the cells they should not impact measurements on cell/carriers where there are UE requirements.

Sub topic 4-4: Issue 4-4-1: beam management resource configuration with independent beam
A UE capable of using independent beams should in our view also be capable of handling beam management configuration for each independent beam. 

Sub-topic 4-4: Issue 4-4-2: beam management requirement with independent beam
In line with 4-4-1 we believe that for a UE supporting independent beams also need to support independent beam management for each beam. Existing beam management requirements could be readily applied.

Sub-topic 4-5: Issue 4-5-2: whether scheduling restriction is needed with common beam
We wonder if this is related to issue 4-4-3? If there are scheduling restriction on both serving cells due to RLM/BFD/CBD/L1-RSRP this seems also to mean that the UE should perform those measurements. We assume that the same scheduling availability requirements as currently defined for e.g. RLM Link Recovery procedures would apply. No new requirements would be needed

Sub-topic 4-5: Issue 4-5-3: scheduling restriction requirement with common beam
Same comment as for issue 4-4-2.

Sub-topic 4-6: Issue 4-6-1: whether measurement restriction is needed with common beam
Similar comment as for 4-5-2/3. Scheduling availability during Measurement etc. are needed due to using common beam similar to current requirements. This then also to means that the UE is able of measuring and should measure.


 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
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Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#4-1
	Issue 4-1-1
Tentative agreements:
· Option 1(Ericsson, Apple, MediaTek, Huawei): 
RRM requirements work for FR2 interband CA should be aligned with the deployments, scenarios, band combinations and RF architectures discussed for release 16 for FR2 interband CA in the RF session.
RRM requirements work for FR2 interband CA for common beam and independent beam UE should begin with understanding which scenarios can be supported with common beams and which will need independent beams The corresponding requirements for common and independent beams can then be derived.
Recommendations for 2nd round:
Huawei will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

Issue 4-1-2
Candidate options:
· Option 1(Qualcomm, MediaTek, Ericsson): For a UE to use a common beam across two bands, there are a few conditions that the cells in the two bands will need to satisfy
· the gNB’s for the two cells need to be co-located
· the two gNB’s will need to use the same spatial transmission filter. 
· the time synchronization between the two cells needs to be within 260 ns. 
· same power imbalance as that in intra-band contiguous case.

Recommendations for 2nd round:
Moderator suggestion: Option 1 could be a starting point but the contents of option 1 shall be FFS. Huawei will have a WF and the 2nd round discussion could be based on this WF.

	Sub-topic#4-2
	Issue 4-2-1
Tentative agreements:
· Option 1(NTT DOCOMO, Apple, MediaTek, Huawei, Ericsson, Qualcomm): 
RAN4 RRM shall focus on the scenario which the total band number in FR2 is two in Rel-16.
Recommendations for 2nd round:
Huawei will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

Issue 4-2-2
Tentative agreements (based on majority views):
· Option 1 (MediaTek, Apple, NTT DOCOMO, Huawei, Qualcomm): 2
Recommendations for 2nd round:
Nokia had comment on why RAN4 need to discuss this issue, but majority companies agree on 2. Huawei will have a WF to capture all tentative agreements and the 2nd round discussion could be based on this WF.

Issue 4-2-3
Candidate options:
· Option 1 (NTT DOCOMO, MediaTek, Huawei, Apple): 
	Scenario
	CSSFoutside_gap,i FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	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

	FR2 inter-band CA
	1
	2
	2×(Number of configured SCell(s)-1)



· Option 1a (Apple) 
	Scenario
	CSSFoutside_gap,i FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	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

	FR2 inter-band CA
	1
	2Note1 
	2×(Number of configured SCell(s)-1) Note2

	Note1: CSSFoutside_gap,i =1 if  only one SCell is configured and neighbour cell measurement is required on this SCell
Note2: CSSFoutside_gap,i =1 if  only one SCell is configured and neighbour cell measurement is not required on this SCell




· Option 2 (Huawei, MediaTek): 
	Scenario
	CSSFoutside_gap,i for FR2 PCC (in SA or NE-DC mode) or PSCC (in EN-DC mode)
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR2 inter-band CA 
	1
	2×(Number of configured FR2 band(s) - 1)
	2×(Number of configured SCell(s) – (Number of configured FR2 band(s) -1))



Recommendations for 2nd round:
Need more discussion on this issue and also it depends on the conclusion of issue 4-2-1 and 4-2-2. Huawei will have a WF and the 2nd round discussion could be based on this WF.


	Sub-topic#4-3
	Issue 4-3
Candidate options:
· Option 1 (NTT DOCOMO, Ericsson): 
The existing interruption requirements for CA shall be applied for FR2 inter-band CA scenario.
· Option 2 (MediaTek, Qualcomm): 
If the same RF chain is assumed for different FR2 bands, Rel-15 interruption requirements of intra-band CA can be applied. 
If the separate RF chains are assumed for different FR2 bands, Rel-15 the interruption requirements of inter-band CA can be applied.
· Option 3 (Huawei, Apple, MediaTek):
For a FR2 inter-band CA combination with using independent beam management, the existing interruption requirements for inter-band CA can also be applied.
For a FR2 inter-band CA combination with using common beam management, whether the existing interruption requirements for inter-band CA can be applied requires RF inputs.
Recommendations for 2nd round:
Qualcomm agreed on option 2 and therefore we keep these three options but remove option 4, and we need more discussion on this issue. Huawei will have a WF and the 2nd round discussion could be based on this WF.


	Sub-topic#4-4
	Issue 4-4-1
Candidate options:
· Option 1 (NTT DOCOMO, Qualcomm, MediaTek, Huawei): 
If UE has independent beam, beam management resources on one cell in each band shall be configured.
Recommendations for 2nd round:
Ericsson and Nokia has some comments from network implementation perspective, so further discuss this option in the WF. Huawei will have a WF and the 2nd round discussion could be based on this WF.

Issue 4-4-2
Candidate options:
· Option 1 (NTT DOCOMO, Apple, Huawei): 
Rel-15 beam management requirement for FR1+FR2 CA shall be reused for FR2 inter-band CA scenario. 
· Option 2 (MediaTek): 
For L1-RSRP, delay requirement can reuse R15 L1-RSRP requirement.
· Option 3 (Qualcomm): 
RAN4 to use SCell beam management requirements as being defined in eMIMO WID as baseline.
Recommendations for 2nd round:
More discussion is needed. Huawei will have a WF and the 2nd round discussion could be based on this WF.

Issue 4-4-3
Candidate options:
· Option 1 (Huawei, Apple, Qualcomm, Ericsson): 
For a FR2 inter-band CA combination with using common beam management, RAN4 needs to study whether UE is necessary to perform BFD/CBD measurements on SCell. 
· Option 2 (MediaTek): 
For a FR2 inter-band CA combination with using common beam management, the BFD/CBD on SCell is not necessary, because the beam management can rely on the PCell which the common beam is applied as it for the SCell
Recommendations for 2nd round:
More discussion is needed. Huawei will have a WF and the 2nd round discussion could be based on this WF.

	Sub-topic#4-5
	Issue 4-5-1
Candidate options:
· Option 1 (Huawei): 
There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if different numerologies are used.
The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 1a (NTT DOCOMO): 
There are no scheduling restrictions on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band.
The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is no scheduling restriction if UE uses independent beam.
· Option 2 (MediaTek, Apple, Qualcomm): 
For the UE using independent beam for FR2 inter-bands, no scheduling restriction from UE RX beam perspective, but further discussion is needed from the perspective of different numerologies and collision between UL and DL transmission.
Recommendations for 2nd round:
More discussion is needed. Huawei will have a WF and the 2nd round discussion could be based on this WF.

Issue 4-5-2
Tentative agreement (based on majority view):
· Option 1 (NTT DOCOMO, MediaTek, Huawei, Apple, Ericsson): 
The scheduling availability requirements for FR2 inter-band CA scenario shall be introduced to clarify there is scheduling restriction on one FR2 band due to RLM/BFD/CBD/L1-RSRP measurements being performed on another FR2 band if UE uses common beam.
Recommendations for 2nd round:
Huawei will have a WF to capture the tentative agreements and the 2nd round discussion could be based on this WF.

Issue 4-5-3
Tentative agreement (based on majority view):
· Option 1 (Huawei, Qualcomm, Apple, MediaTek, NTT DOCOMO, Ericsson): 
For a FR2 inter-band CA combination with using common beam management, the existing scheduling restriction requirements on FR2 shall be extended to serving cells in different bands.
Recommendations for 2nd round:
Huawei will have a WF to capture the tentative agreements and the 2nd round discussion could be based on this WF.


	Sub-topic#4-6
	Issue 4-6-1
Tentative agreement (based on majority view):
· Option 1 (NTT DOCOMO, MediaTek, Huawei, Apple, Ericsson): 
The measurement restriction requirements due to RLM/BFD/CBD/L1-RSRP measurements being performed on different FR2 bands need to be introduced for FR2 inter-band CA if UE uses common beam.
Recommendations for 2nd round:
Huawei will have a WF to capture the tentative agreements and the 2nd round discussion could be based on this WF.

Issue 4-6-2
Candidate options:
· Option 1 (NTT DOCOMO): 
There are no measurement restriction if following conditions are satisfied:
· Transmission points of each FR2 band are co-located.
· FFS whether QCL type D between measurement resources of each band is needed.
· Time domain allocation of each measurement RS is partially or fully overlapped.

Recommendations for 2nd round:
Need more discussion on option 1. Since original option2 is same as the tentative agreement in issue 4-6-1, it is removed from this issue. Huawei will have a WF and the 2nd round discussion could be based on this WF.


	Sub-topic#4-7
	Issue 4-7-1
Tentative agreement:
· Option 1 (NTT DOCOMO, MediaTek, Huawei, Apple, Ericsson, Qualcomm): 
The existing requirement of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused
Recommendations for 2nd round:
Huawei will have a WF to capture the tentative agreements and the 2nd round discussion could be based on this WF.

Issue 4-7-2
Candidate options:
· Option 1 (NTT DOCOMO, MediaTek): 
The existing SCell activation delay requirements of  “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be reused
· Option 2 (MediaTek): 
The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied with the clarification of L1-RSRP with multiple unknown SCells, if the UE may use independent beam for the SCell being activated. 
The existing requirement of “SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band” can be reused, if the SCell being activated belongs to the FR2 band, which UE can use the common beam as it used for one active serving cell on another FR2 band.
· Option 3 (Huawei, Ericsson): 
The existing requirement of “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1” can be applied, if the UE may use independent beam for the SCell being activated. 
For SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band, the existing SCell activation delay requirements for FR1+FR2 CA cannot be applied with using common beam management.
· The time for L1-RSRP measurement operation need to be excluded from unknown SCell activation delay.

Recommendations for 2nd round:
Huawei will have a WF and the 2nd round discussion could be based on this WF.

Issue 4-7-3
Candidate options:
· Option 1 (MediaTek, Apple, NTT DOCOMO): 
Clarify Case 2 as “SCell being activated belongs to FR2 and if there is no active serving cell on that FR2 band provided that PCell or PSCell is FR1 or FR2”.

Recommendations for 2nd round:
More discussion is needed. Huawei will have a WF and the 2nd round discussion could be based on this WF.




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

	#1
	Way forward on inter-band FR2 CA RRM
	
Huawei




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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub-topic 4-1 inter-band FR2 CA requirement scope
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 4-2: CSSF
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 4-3: interruption requirements for inter-band FR2 CA
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 4-4: beam management requirement for inter-band FR2 CA
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 4-5: scheduling restriction requirement for inter-band FR2 CA
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 4-6: measurement restriction requirement for inter-band FR2 CA
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Sub-topic 4-7: Scell activation requirement for inter-band FR2 CA
	Company
	2nd round Comments

	XXX
	Issue 1-1-1: 




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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