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Introduction
This email discussion is intended to cover MR-DC topics in AI 7.5.3.2 (RRM Core requirements: Efficient and low latency serving cell configuration, activation and setup).
The following topics are covered:
· Topic #1: Direct SCell Activation (AI 7.5.3.2.1)
· Topic #2: SCell Dormancy (AI 7.5.3.2.2)
The following issues are to be discussed during first round:
· Topic #1: Direct SCell Activation (AI 7.5.3.2.1)
· Sub-topic 1-1: Direct Scell activation of multiple SCells
· Issue 1-1-1: Delay requirement for multiple SCells
· Issue 1-1-2: Interruption window for multiple SCells
· Issue 1-1-3: Number of SCells to support in Direct SCell activation
· Topic #2: SCell Dormancy (AI 7.5.3.2.2)
· Sub-topic 2-1: General 
· Issue 2-1-1: Triggering options
· Issue 2-1-2: Optimizations w.r.t. parameter changes
· Sub-topic 2-2: Switching of single SCell between dormancy and non-dormancy, triggering inside active time
· Issue 2-2-1: Delay requirement, triggering within first 3 OFDM symbols
· Issue 2-2-2: Validity of DCI-based triggering after first 3 OFDM symbols
· Issue 2-2-3: Delay requirement, triggering after first 3 OFDM symbols
· Issue 2-2-4: Interruption requirement
· Sub-topic 2-3: Switching of single SCell between dormancy and non-dormancy, triggering outside active time
· Issue 2-3-1: Delay requirements, outside DRX active time
· Issue 2-3-2: Interruption requirements, outside DRX active time
· Sub-topic 2-4: CSI and RRM measurements during dormancy
· Issue 2-4-1: Interruptions due to CSI and RRM measurements
· Sub-topic 2-5: Switching of multiple SCells between dormancy and non-dormancy
· Issue 2-5-1: Delay requirements, switching of multiple SCells
· Issue 2-5-2: Interruption requirements, switching of multiple SCells
Additionally, CRs and draft Reply LSs can be commented already during first round.
The following issues are to be discussed during second round:
· Topic #2: SCell Dormancy (AI 7.5.3.2.2)
· Sub-topic 2-2: Switching of single SCell between dormancy and non-dormancy, triggering inside active time
· Issue 2-2-2: Validity of DCI-based triggering after first 3 OFDM symbols
· Issue 2-2-3: Delay requirement, triggering after first 3 OFDM symbols
· Issue 2-2-4: Interruption requirement
· Sub-topic 2-3: Switching of single SCell between dormancy and non-dormancy, triggering outside active time
· Issue 2-3-1: Delay requirements, outside DRX active time
· Issue 2-3-2: Interruption requirements, outside DRX active time
· Sub-topic 2-4: CSI and RRM measurements during dormancy
· Issue 2-4-1: Interruptions due to CSI and RRM measurements
· Sub-topic 2-5: Switching of multiple SCells between dormancy and non-dormancy
· Issue 2-5-1: Delay requirements, switching of multiple SCells
· Issue 2-5-2: Interruption requirements, switching of multiple SCells
The following issue has been moved from Thread 221 (Issues 1-3-1 and 1-3-2):
· Sub-topic 2-6: Cross carrier scheduled DCI-based BWP switch between non-dormant BWPs on single/multiple CCs
· Issue 2-6-1: Requirements applicability: Whether existing BWP switching requirements can also apply for cross carrier scheduled DCI-based BWP switch on single/multiple CCs 
· Issue 2-6-2: If option 2 is agreed in issue 2-6-1, whether to define requirements for cross carrier scheduled DCI-based BWP switch on single/multiple CCs in R16

During second round, commenting on CRs, LS reply and WF will be carried out directly in the email threads.

Please follow these instructions: 
· use track changes when providing comments
· suffix the updated file with your company’s name
· do not step up version number of this document (only done by moderator)
Topic #1: Direct SCell Activation
Companies’ contributions summary
Discussion papers
	T-doc number
	Company
	Proposals / Observations

	R4-2010664
	Ericsson
	«On Direct SCell Activation of Multiple Downlink SCells»
Proposals for Direct SCell activation at SCell addition:

Proposal 1: 	Direct SCell Activation of Multiple Downlink SCells at SCell addition shall be supported for [2] SCells.

Proposal 2:	Delay requirement for Direct SCell activation of Multiple Downlink SCells at SCell addition shall fulfill Ndirect_multiple_scells = TRRC_Process + T1 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7, and for which re-defined TFirstSSB, TFirstSSB_MAX and TFirstSSB_MAX_multiple_scells shall be used in order to account for that triggering is RRC-based and not MAC-based. 

Proposal 3:	Definition of interruption window for Direct SCell activation of Multiple Downlink SCells at SCell addition shall be based on the corresponding interruption window in clause 8.3.4 (same case, single SCell), with the following case added: 	
-  TFirstSSB_MAX_multiple_scell, for any scenario where Tactivation_time  includes TFirstSSB_MAX_multiple_scells;
Proposals for Direct SCell activation at Handover:

Proposal 4: 	Direct SCell Activation of Multiple Downlink SCells at Handover shall be supported for [2] SCells.

Proposal 5:	Delay requirement for Direct SCell activation of Multiple Downlink SCells at Handover shall fulfill Ndirect_multiple_scells = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7, and for which re-defined TFirstSSB, TFirstSSB_MAX and TFirstSSB_MAX_multiple_scells shall be used in order to account for that triggering is RRC-based and not MAC-based. 

Proposal 6:	Definition of interruption window for Direct SCell activation of Multiple Downlink SCells at Handover shall be based on the corresponding interruption window in clause 8.3.5 (same case, single SCell), with the following case added: 	
-  TFirstSSB_MAX_multiple_scell, for any scenario where Tactivation_time  includes TFirstSSB_MAX_multiple_scells;
Proposals for Direct SCell activation at RRC Resume:

Proposal 7: 	Direct SCell Activation of Multiple Downlink SCells at RRC Resume shall be supported for [2] SCells.

Proposal 8: 	Direct SCell Activation of Multiple Downlink SCells at RRC Resume shall re-use the same requirement as for Direct SCell Activation of Multiple Downlink SCells at SCell addition, but with a re-defined parameter T1 (same as in clause 8.3.6).

	R4-2011149
	Huawei, HiSilicon
	«Discussion on remaining issues in direct SCell activation»
Proposal 1: 	Requirements for direct activation of multiple SCells are based on those for MAC CE based activation of multiple SCells.
· The applicable scenario is same as MAC CE based multiple SCell activation, except that MAC CE is replaced with RRC message
· Activation delay is defined as TRRC_Process + T1 + Tactivation_time_multiple_scells + TCSI_reporting - 3ms, for direct activation at SCell addition and RRC Resume, or TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, for direct activation at HO.
· TFirstSSB_MAX_multiple_scells is clarified with respect to start time of the activation process in direct activation



Change Requests
	T-doc number
	Company
	Title

	R4-2010665
	Ericsson
	«CR 38.133 (8.3.9-8.3.11) Direct SCell activation delay for multiple downlink SCells»

	R4-2011150
	Huawei, HiSilicon
	«CR on direct SCell activation»

	R4-2011151
	Huawei, HiSilicon
	«CR on interruption for direct activation of multiple SCells 36133»



Open issues summary
Sub-topic 1-1: Direct SCell activation of multiple SCells
The sub-topic concerns extension of Direct SCell activation from support of single SCell to support of multiple SCells.
Issue 1-1-1: Delay requirement for multiple SCells
· Proposals
· Option 1 (Ericsson, Huawei): Delay requirements for direct activation of multiple SCells are based on those for MAC CE based activation of multiple SCells, with adaptation for RRC-based instead of MAC-based triggering. 
· The applicable scenarios are same as for MAC CE based multiple SCell activation. 
· Delay requirements for Direct SCell activation of multiple SCells shall fulfill:
· For SCell addition and RRC resume: Ndirect_multiple_scells = TRRC_Process + T1 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7
· For Handover: Ndirect_multiple_scells = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7
· TFirstSSB_MAX_multiple_scells used in Tactivation_time_multiple_scells is clarified with respect to start time of the activation process in direct activation (accounting for difference between MAC and RRC-based triggering)
· Recommended WF
· Agree on Option 1
	Company
	Comments on Issue 1-1-1 Delay requirement for multiple SCells

	Huawei
	We support the recommended WF.

	Ericsson
	Support the recommended WF.




Issue 1-1-2: Interruption window for multiple SCells
· Proposals
· Option 1 (Ericsson, Huawei): Definition of interruption windows for Direct Scell activation of Multiple Downlink Scells at Scell addition, RRC Resume, and Handover shall be based on the corresponding interruption windows for single Scell, with the following case added: 	
· TFirstSSB_MAX_multiple_scells, for any scenario where Tactivation_time_multiple_cells includes TFirstSSB_MAX_multiple_scells
· Recommended WF
· Agree on Option 1 

	Company
	Comments on Issue 1-1-2 Interruption window for multiple Scells

	Huawei
	We support the recommended WF.

	Ericsson
	Support the recommended WF.



Issue 1-1-3: Number of Scells to support in Direct Scell activation
· Proposals
· Option 1 (Ericsson): Direct Scell Activation of Multiple Downlink Scells at Scell addition, RRC Resume, and Handover shall be supported for [2] Scells.
· Recommended WF
· TBA

	Company
	Comments on Issue 1-1-3 Number of Scells to support in Direct Scell activation

	Huawei
	We are fine with option 1.

	Ericsson
	Support option 1.



Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2010665
	Huawei: the applicable scenarios need to be captured.

	
	Ericsson: To Huawei: Yes, applicable scenarios need to be added. There are also normalizations needed that have been covered in HW R4-2011150. We can work together on this.

	
	

	R4-2011150
	Ericsson: The conditions mentioned in 8.3.9 are perhaps not fully needed for all direct SCell activation cases. The heading structure does not match what we have for direct SCell activation of single SCell – maybe revise for consistency? We can work together on parts overlapping with R4-2010665, if fine with Huawei.
Corrections/normalization of expressions for direct SCell activation of single SCell: OK.
Extension of interruption requirements to multiple SCell case: OK.

	
	

	
	

	R4-2011151
	Ericsson: OK.

	
	

	
	



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

	Sub-topic#1-1-1
	Delay requirement for multiple SCells
Tentative agreements:
· Delay requirements for direct activation of multiple SCells are based on those for MAC CE based activation of multiple SCells, with adaptation for RRC-based instead of MAC-based triggering. 
· The applicable scenarios are same as for MAC CE based multiple SCell activation. 
· Delay requirements for Direct SCell activation of multiple SCells shall fulfill:
· For SCell addition and RRC resume: Ndirect_multiple_scells = TRRC_Process + T1 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7
· For Handover: Ndirect_multiple_scells = TRRC_process + Tinterrupt + T2 + T3 + Tactivation_time_multiple_scells + TCSI_Reporting - 3ms, where Tactivation_time_multiple_scells is defined in clause 8.3.7
· TFirstSSB_MAX_multiple_scells used in Tactivation_time_multiple_scells is clarified with respect to start time of the activation process in direct activation (accounting for difference between MAC and RRC-based triggering)

	Sub-topic#1-1-2
	Interruption window for multiple SCells
Tentative agreements:
· Definition of interruption windows for Direct Scell activation of Multiple Downlink Scells at Scell addition, RRC Resume, and Handover shall be based on the corresponding interruption windows for single Scell, with the following case added: 	
· TFirstSSB_MAX_multiple_scells, for any scenario where Tactivation_time_multiple_cells includes TFirstSSB_MAX_multiple_scells

	Sub-topic#1-1-3
	Number of Scells to support in Direct Scell activation
Tentative agreements:
· Direct Scell Activation of Multiple Downlink Scells at Scell addition, RRC Resume, and Handover shall be supported for [2] Scells.



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

	R4-2010665
	To be revised to take feedback from Huawei into account, and to align with R4-2011150.

	R4-2011150
	To be revised to take feedback from Ericsson into account, and to align with R4-2010665.

	R4-2011151
	Agreeable



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
There were no further discussions in second round. All core-related issues are closed, and all documents are agreed.

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

	R4-2012115 (revision of R4-2010665)
	Agreeable

	R4-2012116 (revision of R4-2011150)
	Agreeable



Topic #2: SCell Dormancy
Companies’ contributions summary
Discussion papers
	T-doc number
	Company
	Proposals / Observations

	R4-2009897
	MediaTek inc.
	«Discussion on dormancy Scell»
Proposal 1: 	For UE supporting pdcch-MonitoringAnyOccasionsWithSpanGap or pdcch-MonitoringAnyOccasions, switching delay is extended by additional one slot (based on SpCell SCS) if DCI is received after first 3 symbols in a slot; otherwise, DCI is expected to be received in first 3 OFDM symbols of a slot and the switching delay between non-dormancy and dormancy shall follow the Rel-15 BWP switching delay specified in Table 8.6.2-1
Proposal 2: 	Interruption length in Table 8.2.2.2.5-1 always applies when UE switches between non-dormancy BWP and dormancy BWP. Before and during the interruption, UE is not expected to transmit ACK/NACK feedback for non-scheduling DCI as well as receive PDSCH and transmit PUSCH scheduled by dormancy indication DCI
Proposal 3: 	RAN4 to specify both ACK/NACK missed rate and interruption window for CSI and RRM measurements during SCell dormancy

	R4-2010118
	Qualcomm Incorporated
	«Scell BWP dormancy»
Optimization for BWP transition into/ out of dormancy requirements w.r.t. parameter change
Proposal 1: 	RAN4 to only introduce generic requirements, and the further need for optimizations w.r.t. parameter change can be discussed in the future release, if needed
Requirements at BWP transition into/out of dormancy in a “Single SCell”
Proposal 2:	From the agreement made in RAN4#95e for BWP transition into/out of dormancy in a single SCell, RAN4 to remove requirements pertaining to timer-based BWP switching and choose Option 1a (3 symbols) and 2a (1 slot in spCell numerology) 2b (7 symbols) for values of X and Z, respectively.

Moderator’s comment: Proposal 2 corrected in accordance to the statements in the paragraph immediately before the proposal. Qualcomm, please confirm. 
Proposal 3: 	Upon BWP transition in a single SCell into/out of dormancy, RAN4 to define the interruption requirements as follows:
· Interruption length as in Table 8.2.2.2.5-1 applies
· The interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, or if the BWP switching involves SCS changing, UE is allowed to cause interruption of up to X slots to other active serving cells
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
Proposal 4: 	For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of switch delay and interruption requirements shall be applied as for triggering inside active time.
Requirements at BWP transition into/out of dormancy in “Multiple SCells”
Proposal 5: 	For BWP transition into/out of dormancy in multiple SCells, RAN4 to define the following requirements
· BWP switch delay:
· TdormantBWPSwitchDelay + Ddormancy * max(G, Gmin), where
· T_dormantBWPSwitchDelay is the longest dormant and/or active BWP switching delay that would have taken if each BWP switching had been triggered by spCell DCI individually and non-simultaneously
· A set of candidate values for Ddormancy (incremental delay factor) is the same as those for DCI/Timer based simultaneous (non-dormant) BWP switching requirement, and UE can support different Ddormancy from that for DCI/Timer based BWP switch
· G is #SCell groups that are configured with dormant BWP by higher-layer signaling, which can be up to 5 if configured
· Gmin is determined by UE capability, e.g. Gmin={0,1,…,5}
· The above requirement should be considered when the maximum number of cells within an SCell group configured with dormant BWP is less than K, where K is e.g., 3 for FR1 and 8 for FR2
· If G for DCI 2-6 is differently configured from that for DCI 0-1/1-1 by higher-layer signaling, BWP switch delay requirement for inside active time is different from that for outside active time
· Whether G counts SCell groups including an SCell in the same FR or across FRs follows the same principle as DCI/Timer based simultaneous (non-dormant) BWP switch latency
· FFS on whether upper bound for BWP switch delay is needed
· Interruption time at BWP switch:
· Whether or not multiple interruptions are allowed within BWP switching delay follows the same principle as an interruption requirement at DCI/Timer based simultaneous (non-dormant) BWP switch
· For each interruption:
· The interruption length in Table 8.2.2.2.5-1 applies
· The interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, or if the BWP switching involves SCS changing, UE is allowed to cause interruption of up to X slots to other active serving cells
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
· The above requirements apply regardless of DCI format, i.e. the same requirements for DCI 0-1/1-1 based inside active time and DCI 2-6 based outside active time dormancy indication
Interruptions due to measurements during SCell dormancy
Proposal 6: 	For Interruptions due to SSB-based measurements and/or CSI-RS reception,
· If P-CSI reporting in dormant SCell is not configured or configured with a periodicity of CSI-ReportConfig for a domant SCell larger than [Z]ms:
· Interruptions due to SSB reception are allowed with up to [X]% probability of missed ACK/NACK with the following conditions
· UE is only allowed to cause interruptions immediately before and after an SMTC
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor SCell
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells are in the same band as the aggressor SCell.
· For CSI-RS reception,
· UE is allowed to cause interruptions immediately before and after consecutive CSI-RS resources associated with CSI-ReportConfig
· Additionally, if there are configured periodic CSI-RS resources not for CSI acquisition (e.g. TRS, BM), interruptions are allowed with up to [Y]% probability of missed ACK/NACK immediately before and after the consecutive CSI-RS resources not associated with CSI-ReportConfig
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1
· Whether or not interruption happens to cells across FRs is determined by whether UE is capable of per-FR gap or not as defined in the legacy requirement of interruptions during measurements on deactivated SCC
· Otherwise:
· SSB and CSI-RS reception in the dormant SCell shall not cause interruption to active Cells
· FFS on X (>0.5), Y, and Z

	R4-2010365
	vivo
	«On SCell dormancy RRM requirements»
Observation 1: 	Regarding the switch delay, the switch duration should be defined irrespective of which way it was triggered. 
Observation 2: 	With the information of the BWP switch starting point, the BWP switch delay and the length of the minimum time gap, the network can figure out the visibility it will experience. The visibility is irrelevant to the BWP switch delay requirements triggered by DCI 2_6.
Proposal 1: 	When the only difference for SCell dormancy switch is the PDCCH monitoring and CSI-RS reporting, type 1 switch delay requirement can be used as the optimization performance set, if optimization requirement is introduced in Rel-16.
Proposal 2: 	For the BWP switch delay triggered by DCI 2_6, RAN4 needs RAN1’s conclusion on the starting point of the BWP switch delay. 
Proposal 3: 	Prefer option 1 as the solution, i.e., same set of switch delay requirements apply when triggered by either DCI 2_6 or other DCI formats such as DCI 0_1. 
Proposal 4: 	Using option 1 for the issue “interruptions for CSI and RRM measurements during dormancy” 
Proposal 5: 	Performance requirements for the scenario where the DCI triggering BWP switch locates on one CC and the BWP switch triggered by that DCI happens at another CC should be investigated 
Proposal 6: 	The current DCI based BWP switch delay requirement within one CC applies for this scenario providing that: the timing difference between the CC where the DCI triggering BWP switch is received and CC where the BWP switch happens is within the MRTD for inter-band CA as defined in clause 7.6.4.

	R4-2010669
	Ericsson
	«On SCell Dormancy Switching Delay»
Proposal 1: 	Numerology for X and Z shall follow the spCell in which dormancy indication is received. The value of X shall be 3 OFDM symbols as in the BWP switching baseline. This corresponds to 2-1-1 Option 1a and Option 2a, respectively, in the WF. 

Proposal 2: 	The switching delay shall take into account the smallest numerology of spCell (where triggering is carried out) and SCell(s) for which switching is triggered. Extension of switching delay due to late triggering after the first X OFDM symbols is to be conditioned on: numerology of the spCell, smallest numerology of spCell and SCell(s), and the reported UE capability with respect to BWP switching (Type 1, Type 2). 

Proposal 3: 	Introduce generic switching delay requirements in Rel-16. Optimizations with respect to which parameter values change between dormant and non-dormant BWPs can be considered for future releases. This corresponds to 2-1-2 Option 1 in the WF.
Proposal 4: 	For triggering by DCI 2_6 outside DRX active time, the same switching delay requirements shall apply as for triggering by e.g. DCI 0_1 inside active time. Whether the switching delay is observable (and testable) depends on how far in advance to the On duration the WUS is received. This corresponds to 2-2-1 Option 1 in the WF. 
Proposal 5: 	The same interruption requirements apply for triggering inside as for outside DRX active time. Whether the interruption is observable (and testable) depends on the scenario. This corresponds to 2-2-2 Option 1 in the WF.
Proposal 6: 	For interruption requirements for RRM and CSI measurements, Option 2 as captured in the WF shall be used.
· For RRM measurements, interruptions are allowed with up to X% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells is in the same band as the aggressor SCell.
· For CSI measurements, interruptions are allowed with up to Y% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an CSI-RS OFDM symbol. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1.
Proposal 7:  Delay requirements for switching of multiple SCells between dormancy and non-dormancy shall be based on corresponding delay requirements for switching of multiple SCells between non-dormant BWPs. 

Proposal 8: 	Interruption requirements for switching of multiple SCells between dormancy and non-dormancy shall be based on corresponding interruption requirements for switching of multiple SCells between non-dormant BWPs.


	R4-2010754
	NEC
	«Discussion on RRM requirements for SCell dormancy»
Proposal 1: 	RAN4 shall not define SCell dormancy requirements for DCI received after first 3 (X=3) OFDM symbols of a slot as RAN1 is still discussing this issue. 
Proposal 2: 	When only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP, BWP switch delay for dormancy switch is Rel-15 Type-1 BWP switch delay.
Proposal 3: 	Interruption at switching between dormancy and non-dormancy should take Rel-15 interruption requirements (table 8.2.2.2.5-1 of TS 38.133) as baseline and the interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy. If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells in the same frequency range. If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slot to other active serving cells. Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy.
Proposal 4: 	RAN4 to agree that same set of switching delay and interruption requirements shall apply for DCI based SCell dormancy indication triggered inside active time and outside active time.

	R4-2010755
	NEC
	«Reply LS on SCell Dormancy»
Please check document for proposed LS reply

	R4-2011152
	Huawei, Hisilicon
	«Discussion on SCell dormancy»
Proposal 1-1: 	For the baseline requirements and dormancy switch within DRX active time, when DCI is received in the first 3 symbols of a slot, the dormancy switch delay TDormancy_normalDCI is 
· For self-scheduling case: TBWPswitchDelay (Rel-15 BWP switch delay defined in Table 8.6.2-1 of 38.133) 
· For cross-carrier scheduling case: 
· If SCS of scheduling cell is larger than SCS of scheduled cell: TBWPswitchDelay
· If SCS of scheduling cell is equal to or smaller than SCS of scheduled cell: TBWPswitchDelay+Y, where Y=1 slot with respect to the SCS of the scheduled cell
· The start point of the dormancy switch is the beginning of the slot where UE receives the DCI on the scheduling cell
· TBWPswitchDelay corresponds to the smallest SCS among the scheduling cell and the schedule cell.
Proposal 1-2: 	For baseline requirements and dormancy switch within DRX active time, when DCI is received after the first X=3 symbols of a slot, the dormancy switch delay TDormancy_LateDCI is TDormancy_normalDCI +Z, where Z=1 slot with respect to the SCS of the scheduling cell.
Proposal 2: 	Rel-15 Type-1 BWP switch delay apply for dormancy switch if only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP.
Proposal 3: 	For dormancy switch within DRX active time, interruption is always allowed. If the dormancy switch involves SCS change, the interruption is allowed on all active serving cells. The start of the interruption is only allowed within the dormancy switch delay.
Proposal 4: 	For baseline requirements and dormancy switch outside DRX active time, RAN4 to further wait for RAN1 conclusion to see if visible delay and interruption requirements are needed.
Proposal 5: 	RAN4 to specify the interruption requirements for CSI and RRM measurement during SCell dormancy by defining the limit on the percentage of interrupted slots as [x]%, where x=[0.5].
Proposal 6: 	For multi-CC dormancy switch 
· The baseline delay requirements is defined as TMultipleBWPswitchDelay or TMultipleBWPswitchDelay+Z for simultaneous case, 
· The interruption as defined for single CC dormancy switch is allowed for each dormancy switch
Please check document for proposed LS reply

	R4-2011319
	ZTE
	«Remaining open issues on NR SCell dormancy»
Proposal 1: 	For DCI-based triggering with DCI received after the first X=3 OFDM symbols of a slot, if applicable, additional delay of Z slot(s) is needed.
Proposal 2: 	Z = 1 slot is in the numerology for the SCell for which the transition is triggered.
Proposal 3: 	Only introduce generic requirements. Optimizations can be introduced as future enhancements.
Proposal 4: 	Interruption requirements are based on option 2.
Proposal 5: 	Cross frequency range interruption is not allowed if there is SCS change.
Proposal 6:	Same set of switch delay requirements shall apply for triggering outside active time (DCI 2_6) as for triggering inside active time.
Proposal 7: 	Switching delay and interruption requirements for switching of multiple SCells is to use Rel-16 multiple BWP switching requirements as baseline.
Proposal 8: 	Interruption requirements for CSI and RRM measurements on dormant SCell(s) is based on option 2.



Change Requests
	T-doc number
	Company
	Title

	R4-2010670
	Ericsson
	«CR 38.133 SCell dormancy switching of multiple SCells»

	R4-2010703
	OPPO
	«CR on delay requirements for SCell dormancy»

	R4-2011153
	Huawei, Hisilicon
	«CR on requirements for SCell dormancy»

	R4-2011154
	Huawei, Hisilicon
	«CR on interruption requirements for SCell dormancy 36133»



Open issues summary
Sub-topic 2-1: General 
This sub-topic covers some general issues for SCell dormancy.

Issue 2-1-1: Triggering options
· Proposals
· Option 1 (Qualcomm): Remove Timer-based triggering from scope and only support DCI-based triggering
· Recommended WF
· Agree on removing timer-based triggering from scope based on RAN2 feedback in R2-2006318.

	Company
	Comments on Issue 2-1-1 Triggering options

	vivo
	Support recommended WF

	Huawei
	We support the recommended WF.

	Ericsson
	We support the recommended WF.

	NEC
	Support recommended WF

	Nokia
	We support the recommended WF

	Qualcomm
	Support the Recommended WF.

	ZTE
	Support the Recommended WF.

	MTK
	Support the Recommended WF.




Issue 2-1-2: Optimizations w.r.t. parameter changes
· Proposals
· Option 1 (Qualcomm, Ericsson, ZTE, vivo, Huawei, NEC, Nokia, MTK): RAN4 to only introduce generic requirements, and the further need for optimizations w.r.t. parameter change can be discussed in the future release, if needed
· Option 2a (NEC, Huawei): When only parameters for PDCCH monitoring and CSI-RS reporting differ between regular BWP and dormant BWP, BWP switch delay for dormancy switch is Rel-15 Type-1 BWP switch delay.
· Option 2b (vivo): When the only difference for SCell dormancy switch is the PDCCH monitoring and CSI-RS reporting, type 1 switch delay requirement can be used as the optimization performance set, if optimization requirement is introduced in Rel-16.
· Recommended WF
· Further discuss. Current status: 3 against, 2 pro, 1 maybe.

	Company
	Comments on Issue 2-1-2 Optimizations w.r.t. parameter changes

	vivo
	Support option 2b and option 1 is ok.

	Huawei
	Option 2a is our first preference, especially considering that the scenario in option 2 is likely to happen when NW tries to enable UE power saving via dormancy. On the other hand we can also understand the challenges for all UEs to meet the type 1 requirements, so we can compromise to option 1.    

	Ericsson
	Option 1 is our preference due to consideration on completion time. We do understand the rationale for Option 2a/2b, and agree that it can give some further benefit for power saving. We do appreciate the flexibility by vivo and Huawei in accepting Option 1 despite being proponents for Option 2, and we are willing to look into Option 2 in a future release. 

	NEC
	Considering timeline, we can also agree with option 1.

	Nokia
	We support option 1 that RAN4 only defines generic BWP switch delay requirements in Rel-16. We do not see it realistic to manage to agree on the detailed list of potential parameters that would lead to short BWP switch for all UEs in a generic manner in Rel-16 timeframe.

	Qualcomm
	Support Option 1.

	ZTE
	Support Option 1.

	MTK
	We prefer option 2a. We could compromise to option 1 and discuss whether it is possible to improve it in future release.



Sub-topic 2-2: Switching of single SCell between dormancy and non-dormancy, triggering inside active time
This topic covers delay and interruption requirements for DCI-based switching of single SCell within DRX active time.
Issue 2-2-1: Delay requirement, triggering within first 3 OFDM symbols
· Proposals
· Option 1 (MediaTek): For DCI received in first 3 OFDM symbols of a slot the switching delay between non-dormancy and dormancy shall follow the Rel-15 BWP switching delay specified in Table 8.6.2-1
· Option 2 (vivo): The current DCI based BWP switch delay requirement within one CC applies for this scenario providing that: the timing difference between the CC where the DCI triggering BWP switch is received and CC where the BWP switch happens is within the MRTD for inter-band CA as defined in clause 7.6.4. For the delay requirement for cross-carrier scheduling itself, we suggest to reuse the principles for single carrier defined in TS38.133 g40, i.e.,
· TBWPswitchDelay defined in table 8.6.2-1, provided that the BWP switching request is received in any of the first 3 OFDM symbols of a slot corresponding to the scheduling cell
· TBWPswitchDelay + 1 defined in table 8.6.2-1, provided that the BWP switching request is received after the first 3 OFDM symbols of a slot corresponding to the scheduling cell, where 1 means a slot duration of the scheduling cell.
· Option 3 (Ericsson): The switching delay shall take into account the smallest numerology of spCell (where triggering is carried out) and SCell(s) for which switching is triggered.
· Option 4  (Huawei, Ericsson, NEC, MediaTek): For the baseline requirements and dormancy switch within DRX active time, when DCI is received in the first 3 symbols of a slot, the dormancy switch delay TDormancy_normalDCI is 
· For self-scheduling case: TBWPswitchDelay (Rel-15 BWP switch delay defined in Table 8.6.2-1 of 38.133) 
· For cross-carrier scheduling case: 
· Option 4a (Huawei): 
· If SCS of scheduling cell spCell is larger than SCS of scheduled cell SCell: TBWPswitchDelay
· If SCS of scheduling cell spCell is equal to or smaller than SCS of scheduled cell SCell: TBWPswitchDelay+Y, where Y=1 slot with respect to the SCS of the scheduled cell SCell
· The start point of the dormancy switch is the beginning of the slot where UE receives the DCI on the scheduling cell spCell
· Option 4b (MediaTek): 
· If SCS of spCell is equal to or smaller than SCS of SCell: TBWPswitchDelay
· If SCS of spCell is larger than SCS of SCell: TBWPswitchDelay+Y, where Y=1 slot with respect to the SCS of the SCell
· The start point of the dormancy switch is the beginning of the corresponding slot on SCell, and UE can find that the beginning of the slot where UE receives the DCI on the spCell is located within that corresponding slot.
· TBWPswitchDelay corresponds to the smallest SCS among the scheduling cell spCell and the scheduled cell SCell.
· Option 5 (Qualcomm): For the issue that Rel-15 active BWP switching requirement doesn’t cover cross-carrier scheduling based BWP transition, we can separately resolve it either in Rel-15 or Rel-16 RRM maintenance.
· Option 6 (ZTE): If there is not enough time to finish requirements for different cases then additional one slot of delay beyond current delay requirements can be considered for all the cases.
· Recommended WF
· We have the following agreement from RAN4#95e [R4-2008607]: «For general case w.r.t. parameter change, and conditioned on that DCI is received within the first 3 OFDM symbols, switching between non-dormancy and dormancy follows the Rel-15 BWP switching time in Table 8.6.2-1.» However, as several companies have identified potential cross carrier scheduling-related issues due to differences in numerology between spCell (where DCI-based trigger is received) and SCell (the cell in which the BWP change is carried out), we might need to modify or clarify the agreement from previous meeting. Do companies agree that the issue exist? If so, how do we best address it?

	Company
	Comments on Issue 2-2-1 Delay requirement, triggering within first 3 OFDM symbols

	vivo
	Yes, we think the issue exist and we need some clarification on agreements at previous meeting. 
Option 2 is considered as a condition when requirements for the cross carrier scheduling scenario apply. 
For the delay requirement for cross-carrier scheduling itself, we suggest to reuse the principles for single carrier defined in TS38.133 g40, i.e.,
-	TBWPswitchDelay defined in table 8.6.2-1, provided that the BWP switching request is received in any of the first 3 OFDM symbols of a slot corresponding to the scheduling cell 
-	TBWPswitchDelay + 1 defined in table 8.6.2-1, provided that the BWP switching request is received after the first 3 OFDM symbols of a slot corresponding to the scheduling cell, where 1 means a slot duration of the scheduling cell.


	Huawei
	We support option 4. 
We understand whether Rel-15 BWP switch requirements are applicable for dormancy switch needs to be discussed, because dormancy switch can only be triggered with cross-carrier scheduling, but the Rel-15 BWP switch requirement have not considered cross-carrier scheduling scenario.
Technically, considering the UE internal signalling delay for cross-CC communication, Receive time difference between CCs and SCS difference (spCell SCS is smaller or equal than SCell SCS), the time for UE internal RF/BB processing for the BWP switch is reduced compared to the assumption in Rel-15 requirements, and this needs to be compensated by the additional Y=1 slot (w.r.t. SCell SCS) as proposed in option 4.

	Ericsson
	We agree that there is an issue, and can consider Option 4 w.r.t. cross carrier scheduling for addressing the additional margin needed e.g. when MRTD is +/-33us.

	NEC
	We agree that there is an issue and we can consider option 4.
Since dormancy switch can only be triggered using cross carrier scheduling, can we modify scheduling cell with spCell and scheduled cell with SCell in option 4 if it is OK with proponent and others . 

	Nokia
	We can follow the agreement in last meeting and develop the requirement for same cell scheduled BWP switch. Additionally, we can then discuss if and when additional switch delay may be necessary is the BWP switch cell is not the same cell as one which the BWP is switched. Our understanding is that additional delay is not always necessary. However, when needed the UE should be allowed the necessary additional delay.

	Qualcomm
	It seems companies have a different understanding from ours about the agreement made in RAN4#95e. Two sets of agreements are copied below.
The agreement below is what has been referred by companies. The main issue here was about whether to further optimize BWP switching time or not for general case. In that context, we didn’t specify the details.
· For general case w.r.t. parameter change and conditioned on that DCI is received within the first 3 OFDM symbols, switching between non-dormancy and dormancy follows the Rel-15 BWP switching time in Table 8.6.2-1.
The below is another set of agreements for detailed BWP switching time requirement. As it can be read from the very last bullet, which is on the same indentation level as the very first bullet. Therefore, when UE receives a DCI triggering dormant BWP switching, the last bullet always applies, which in turn means different numerologies between SpCell and SCells are already covered by the previous agreement.
· For DCI-based triggering with DCI received in any of the first X OFDM symbols of a slot, and for timer-based triggering, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1.
· For DCI-based triggering with DCI received after the first X OFDM symbols of a slot, if applicable, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1 plus Z additional slot(s).
· For value of X:
· Option 1a: X = 3 symbols
· Option 1b: X = 7 symbols
· For value of Z:
· Option 2a: Z = 1 slot in numerology for the spCell in which the triggering DCI was received
· Option 2b: Z = 1 slot in the numerology for the SCell for which the transition is triggered 
· In case SCS differs between spCell and SCell, the switching delay, except for Z slot(s), associated with the smaller SCS applies.

For the issue that Rel-15 active BWP switching requirement doesn’t cover cross-carrier scheduling based BWP transition, we can separately resolve it either in Rel-15 or Rel-16 RRM maintenance.

	ZTE
	For the cross-carrier scheduling, the SCS and MRTD impact may need to be considered, but in many cases additional delay may not be needed. If there is not enough time to finish requirements for different cases then additional one slot of delay beyond current delay requirements can be considered for all the cases.

	MTK
	We understand the issue raised by Huawei, but we find a problem for option 4.
Based on Huawei’s proposal, if we take case 2 for example, when SCS of scheduling cell is larger than SCS of scheduled cell:
[image: ]
· The start point of the dormancy switch is the beginning of the slot where UE receives the DCI on the scheduling cell + TBWPswitchDelay corresponds to the smallest SCS among the scheduling cell and the schedule cell. 
It seems to us that the ending point of  n+ TBWPswitchDelay might not align with the ending point of a slot on the scheduled cell. 

Maybe the wording is not precise enough, but it seems to us that option 4 should be modified as follows: 
For cross-carrier scheduling case: 
· If SCS of scheduling cell is equal to or smaller than SCS of scheduled cell: TBWPswitchDelay
· If SCS of scheduling cell is larger than SCS of scheduled cell: TBWPswitchDelay+Y, where Y=1 slot with respect to the SCS of the scheduled cell
· The start point of the dormancy switch is the beginning of the corresponding slot on scheduled cell, and UE can find that the beginning of the slot where UE receives the DCI on the scheduling cell is located within that corresponding slot.
· TBWPswitchDelay corresponds to the smallest SCS among the scheduling cell and the schedule cell.




Issue 2-2-2: Validity of DCI-based triggering after first 3 OFDM symbols 
· Proposals
· Option 1 (MediaTek): Triggering by means of receiving DCI after first X=3 OFDM symbols in a slot is only valid for UE supporting pdcch-MonitoringAnyOccasionsWithSpanGap or pdcch-MonitoringAnyOccasions.
· Recommended WF
· Discuss and agree on whether any of these UE capabilities is required for receiving DCI after the first 3 OFDM symbols.

	Company
	Comments on Issue 2-2-2 Validity of DCI-based triggering after first 3 OFDM symbols

	vivo
	Ok with the recommended WF

	Huawei
	Just to clarify with MTK: should this be an RAN1 issue?

	Qualcomm
	Appreciate MediaTek’s effort in checking this level of details. It should good for spec completeness but leaving it to the right group (RAN1 and/or RAN2) would be more proper.

	ZTE
	This should already be covered by RAN1/RAN2 spec. It would be fine to clarify in the requirements in terms of applicability just like for other UE capabilities.

	MTK
	Our understanding is that RAN1 has already agreed “triggering by means of receiving DCI after first X=3 OFDM symbols in a slot is only valid for UE supporting pdcch-MonitoringAnyOccasionsWithSpanGap or pdcch-MonitoringAnyOccasions.” Our intention is to make RAN1 and RAN4 spec consistent. 



Issue 2-2-3: Delay requirement, triggering after first 3 OFDM symbols
· Proposals
· Option 1 (Qualcomm, MediaTek, Huawei, vivo, Ericsson, Nokia, ZTE): Switching delay is extended by additional Z=1 slot (spCell numerology), if DCI is received after first X=3 symbols in a slot.
· Option 2 (ZTE): For DCI-based triggering with DCI received after the first X=3 OFDM symbols of a slot, if applicable, additional delay of Z=1 slot(s) (SCell numerology) is needed.
· Option 3 (Ericsson): Switching delay is conditionally extended by additional Z=1 slot (lowest of spCell and Scell numerology), if DCI is received after first X=3 symbols in a slot. The condition depends on relation in numerology between spCell in which triggering is carried out and Scell which is triggered. (The proposal is based on the assumption that baseline switching delay shall be based on the smaller of spCell and Scell numerology – see Issue 2-2-1 Option 3.)
· Option 4 (NEC): RAN4 shall not define Scell dormancy requirements for DCI received after first 3 (X=3) OFDM symbols of a slot at present as RAN1 is still discussing this issue.
· Recommended WF
· Further discuss.

	Company
	Comments on Issue 2-2-3 Delay requirement, triggering after first 3 OFDM symbols

	vivo
	Same as our comment in 2-2-1. We support option 1.

	Huawei
	We support option 1.
Technically, the additional Z slot is to compensate the late start of UE internal processing for BWP switch due to late DCI decoding, and the reduced time is based on SCS of the spCell, so option 2 is not reasonable.
We can understand the point of option 3, that the additional Z slot may not be always needed. However, there are quite many factors to be considered, e.g. the SCS of the spCell and the Scell, the symbol location of the DCI on spCell, type-1/2 UE capability. Considering the timeline of Rel-16, it is not possible to define detailed requirements for each case, so we suggest to consider defining enhanced requirements in future releases.
Option 4 is depending on RAN1 conclusion on whether dormancy switch indication can be after first 3 symbols in a slot for DCI 0_1/1_1. We can further wait for RAN1 conclusion here.

	Ericsson
	Our preference is Option 3, but we agree with Huawei on that it is something we can address in a future release as an enhancement. Thus we can support Option 1.

	NEC
	In principle we agree with option 1. However, whether DCI trigger can be received after first 3 OFDM symbols is not agreed yet in RAN1. Since there is no consensus in RAN1, our preference is we need not consider this for time being. If RAN1 decides on DCI triggering reception after first 3 OFDM symbols, RAN4 can revisit this and define requirement.

	Nokia
	Although we recognize the potential gain of option 3 by Ericsson, we also share the view of Huawei that we need to ciónsider the timeline. Hence, we can agree to the simpler requirement based on option 1 and if needed RAN4 can investigate further enhancement based on option 3 in later release.
Option 1.

	Qualcomm
	Support Option 1.
For Option 2 and 3, we share the same view as Huawei. Appreciate Ericsson’s effort in figuring out a more optimized framework. We had internally also thoroughly investigated it before the meeting to filter out some cases where an additional slot is not necessary. But we found it a little too complicated and were not really sure whether these are all possible cases or there can be more because there can be more parameters that may affect it.
For Option 4, in our understanding, there is no such discussion in RAN1 about OFDM symbol restriction at least for DCI 2_6. Then RAN4 can define requirements in a DCI format agnostic manner, and if RAN1 defines the restriction DCI 1-1 and/or 0-1, RAN4 can update it accordingly.

	ZTE
	Option 1 is fine for us.

	MTK
	Support option 1.



Issue 2-2-4: Interruption requirement
· Proposals
· Option 1 (MediaTek): Interruption length in Table 8.2.2.2.5-1 always applies when UE switches between non-dormancy BWP and dormancy BWP. Before and during the interruption, UE is not expected to transmit ACK/NACK feedback for non-scheduling DCI as well as receive PDSCH and transmit PUSCH scheduled by dormancy indication DCI
· Option 2 (Qualcomm, NEC, ZTE, Huawei, MediaTek, Nokia): Upon BWP transition in a single SCell into/out of dormancy, RAN4 to define the interruption requirements as follows:
· Interruption length as in Table 8.2.2.2.5-1 applies
· The starting time of interruption time window is confined is only allowed within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells.
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· Option 2a (Qualcomm): If UE is capable of per-FR gap, and the BWP switching involves a SCS change, the UE is additionally allowed to cause interruptions of up to X slots to other active serving cells in any frequency range.
· Option 2b (ZTE): If UE is capable of per-FR gap, even if the BWP switching involves a SCS change, the UE is not allowed to cause interruptions to active serving cells in other frequency range.
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
· Before and during the interruption, UE is not expected to transmit ACK/NACK feedback for non-scheduling DCI as well as receive PDSCH and transmit PUSCH scheduled by dormancy indication DCI
· Option 3 (Huaweivivo): For dormancy switch within DRX active time, interruption is always allowed. If the dormancy switch involves SCS change, the interruption is allowed on all active serving cells. The start of the interruption is only allowed within the dormancy switch delay.
· Recommended WF
· Further discuss.

	Company
	Comments on Issue 2-2-4 Interruption requirement

	vivo
	We are ok with option 3 providing per FR capability is also considered

	Huawei 
	We understand the options are not very different with each other. At least we can agree on
- interruption is always allowed regardless of parameter change
- interruption length is same as in Rel-15
- except for the case with SCS change, interruption applicability is based on support of per FR gap
For the SCS change, we suggest to follow Rel-15 requirements, i.e. the interruption is allowed to all serving cells no matter UE supports per FR gap or not. We do not see reason why this should be different for dormancy switch.
For interruption window, we also suggest to follow Rel-15 requirements, i.e. the start of interruption is confined within BWP switch delay. The reason is that the interruption is on other serving cells without BWP switch, so it is hard to always ensure interruption is within BWP switch time due to receive time difference between CCs.

	Ericsson
	Support Option 2a, but agree with Huawei that it can be challenging to confine the interruption to within the BWP switching delay due to different timings for different CCs. Hence we can consider an updated proposal that is like Option 2a but with start of interruption confined to the BWP switch as proposed by Huawei.

	NEC
	We agree with Ericsson suggestion of combining option 2a and part of option 3.

	Nokia
	Support Option 2/2a. Our understanding is that the actual interrupt should be due to RF on/off and /or retuning which would cause very short interruption. This interrupt of course destroys the reception of the full slots. Maybe this can be clarified.
Maybe it can be clarified why a UE supporting per-FR gap would cause interruptions on all active cells (also in other FR) due to BWP switch?

	Qualcomm
	Agree with Ericsson’s suggestion. If we correctly understand it, it should be revised as below (the changes are highlighted)
· Upon BWP transition in a single SCell into/out of dormancy, RAN4 to define the interruption requirements as follows:
· Interruption length as in Table 8.2.2.2.5-1 applies
· The starting time of interruption time window is confined only allowed within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells.
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· Option 2a (Qualcomm): If UE is capable of per-FR gap, and the BWP switching involves a SCS change, the UE is additionally allowed to cause interruptions of up to X slots to other active serving cells in any frequency range.
· Option 2b (ZTE): If UE is capable of per-FR gap, even if the BWP switching involves a SCS change, the UE is not allowed to cause interruptions to active serving cells in other frequency range.
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy

	ZTE
	Qualcomm’s latest proposal is fine with us.

	MTK
	We share the same view with Huawei. We also want to add a note “Before and during the interruption, UE is not expected to transmit ACK/NACK feedback for non-scheduling DCI as well as receive PDSCH and transmit PUSCH scheduled by dormancy indication DCI ”



Sub-topic 2-3: Switching of single SCell between dormancy and non-dormancy, triggering outside active time
This topic covers delay and interruption requirements for DCI-based switching of single SCell outside DRX active time.
Issue 2-3-1: Delay requirements, outside DRX active time
· Proposals
· Option 1 (Qualcomm, vivo, Ericsson, NEC, ZTE, Nokia, MediaTek): For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of switch delay requirements shall be applied as for triggering inside active time.
· Option 2 (vivo, Huawei): For the BWP switch delay triggered by DCI 2_6 i.e. outside DRX active time, RAN4 needs RAN1’s conclusion on the starting point of the BWP switch delay to see if visible delay requirement is needed.
· Option 3 (Huawei): For baseline requirements and dormancy switch outside DRX active time, RAN4 to further wait for RAN1 conclusion to see if visible delay requirement is needed.
· Recommended WF
· Further discuss.

	Company
	Comments on Issue 2-3-1 Delay requirements, outside DRX active time

	vivo
	With option 1 and 2 we can define the requirement. Maybe the visibility issue could be discussed further. 

	Huawei
	We understand option 2 and 3 are same, and we support both of them.
Technically, we agree that the dormancy switch delay should be same for all triggering DCI formats, but whether RAN4 needs to define delay and interruption requirements depends on the starting point of the dormancy switch, which is under discussion in RAN1. Therefore we suggest to wait for RAN1 conclusion before specifying any requirement in RAN4.

	Ericsson
	Support Option 1. We can however consider capturing a technical agreement and postpone specification work (if any) until clarification has been provided by RAN1.

	NEC
	We support option 1. Agree with Ericsson suggestion

	Nokia
	We can support Option 1. If the RAN1 information indicates that option 1 is not feasible RAN4 can reconsider.

	Qualcomm
	Support Option 1. RAN4 can define requirements in a DCI format agnostic manner first, and if RAN1 defines something that makes Dormant BWP switching time/interruption shall be always absorbed into WUS gap, then RAN4 can simply agree to remove the corresponding requirements as what we do in “Issue 2-1-1: Triggering options”

	ZTE
	Support Option 1. We can wait for RAN1 agreements in this meeting to decide whether requirements should be specified. But how the requirements are should be agreed in RAN4 firstly if there is visible delay and interruptions.

	MTK
	Support option 1.



Issue 2-3-2: Interruption requirements, outside DRX active time
· Proposals
· Option 1 (Qualcomm, Ericsson, NEC, Nokia, ZTE, MediaTek): For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of interruption requirements shall be applied as for triggering inside active time.
· Option 2 (Huawei, vivo): For baseline requirements and dormancy switch outside DRX active time, RAN4 to further wait for RAN1 conclusion to see if visible interruption requirement is needed.
· Recommended WF
· Further discuss.

	Company
	Comments on Issue 2-3-2 Interruption requirements, outside DRX active time

	vivo
	Agree with option 2. 

	Huawei
	Same comment as for Issue 2-3-1.

	Ericsson
	Support Option 1, but can consider capturing a technical agreement and postpone specification work (if any) until clarification has been provided by RAN1.

	NEC
	We support option 1. Agree with Ericsson suggestion.

	Nokia
	Similar comment as for Issue 2-3-1. We can support option 1. Once the RAN1 conclusion is available RAN4 can discuss if Option 1 is still feasible.

	Qualcomm
	Same view as Issue 2-3-1.

	ZTE
	Same view as Issue 2-3-1.

	MTK
	Support option 1



Sub-topic 2-4: CSI and RRM measurements during dormancy
This topic covers interruption requirements for CSI-RS and SSB-based measurements during SCell dormancy.
Issue 2-4-1: Interruptions due to CSI and RRM measurements
· Proposals
· Option 1a (MediaTek, vivo): RAN4 to specify both ACK/NACK missed rate and interruption window for CSI and RRM measurements during SCell dormancy
· Option 1b (Qualcomm, Ericsson, Nokia, ZTE): For Interruptions due to SSB-based measurements and/or CSI-RS reception,
· If P-CSI reporting in dormant SCell is not configured or configured with a periodicity of CSI-ReportConfig for a domant SCell larger than [Z]ms:
· Interruptions due to SSB reception are allowed with up to [X]% probability of missed ACK/NACK with the following conditions
· UE is only allowed to cause interruptions immediately before and after an SMTC
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor SCell
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells are in the same band as the aggressor SCell.
· For CSI-RS reception,
· UE is allowed to cause interruptions immediately before and after consecutive CSI-RS resources associated with CSI-ReportConfig
· Additionally, if there are configured periodic CSI-RS resources not for CSI acquisition (e.g. TRS, BM), interruptions are allowed with up to [Y]% probability of missed ACK/NACK immediately before and after the consecutive CSI-RS resources not associated with CSI-ReportConfig
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1
· Whether or not interruption happens to cells across FRs is determined by whether UE is capable of per-FR gap or not as defined in the legacy requirement of interruptions during measurements on deactivated SCC
· Otherwise:
· SSB and CSI-RS reception in the dormant SCell shall not cause interruption to active Cells
· FFS on X (>0.5), Y, and Z
· Option 1c (Ericsson, ZTE, Nokia): For interruption requirements for RRM and CSI measurements, Option 2 as captured in the WF shall be used.
· For RRM measurements, interruptions are allowed with up to X% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells is in the same band as the aggressor SCell.
· For CSI measurements, interruptions are allowed with up to Y% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an CSI-RS OFDM symbol. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1.
· Option 2a (vivo): RAN4 to specify interruption requirements based on ACK/NACK missed rate, which shall stay below some percentage.
· Option 2b (Huawei): RAN4 to specify the interruption requirements for CSI and RRM measurement during SCell dormancy by defining the limit on the percentage of interrupted slots as [x]%, where x=[0.5].

· Recommended WF
· Further discuss.

	Company
	Comments on Issue 2-4-1 Interruptions due to CSI and RRM measurements

	vivo
	Option 2a. We are ok to have interruption window if it is preferred by majority.  

	Huawei
	We support option 2b.
As long as the allowed percentage is small, the system impact would be limited. NW does not know around which SSB/CSI-RS UE would cause interruption, so we do not think the interruption location or duration, even defined, could help NW scheduling. On the other hand, it will limit UE implementation and make the requirements complex.

	Ericsson
	Our preference is Option 1b/1c. 
To Huawei: We think there are two different cases to consider. First case is when the UE is not continuously scheduled on the non-dormant CCs. For this case, the NW can avoid losses by not scheduling the UE during the interruption windows. Second case is when the UE is close to continuously scheduled. Here we agree that the interruption windows are of lesser use for the NW. 

	Nokia
	The proposals are different, but perhaps not far from each other in terms of allowing interruptions due to measurements. The details in the proposals differ are following the general line. We can support option 1b/c.

	Qualcomm
	Support Option 1b. We believe Option 1b is beneficial for both UE and network in terms of power consumption reduction and resource utilization. We don’t think required SSB reception times would be as low as that for deactivated SCell. And if UE is supposed to measure CSI frequently due to configured CSI-ReportConfig and associated CSI-RS resources, UE may end up with staying always-on like mode which doesn’t cause interruptions to other active/non-dormant serving cells.

	ZTE
	Support option 1c. In the meanwhile option 1b can be considered. It needs further thinking. The interruption window is very important.



Sub-topic 2-5: Switching of multiple SCells between dormancy and non-dormancy
This topic covers extension of delay and interruption requirements from switching of single Scell to switching of multiple Scells.
Issue 2-5-1: Delay requirements, switching of multiple Scells
· Proposals
· Option 1 (Qualcomm): For BWP transition into/out of dormancy in multiple Scells, RAN4 to define the following requirement
· BWP switch delay:
· TdormantBWPSwitchDelay + Ddormancy * max(G, Gmin), where
· TdormantBWPSwitchDelay is the longest dormant and/or active BWP switching delay that would have taken if each BWP switching had been triggered by spCell DCI individually and non-simultaneously
· A set of candidate values for Ddormancy (incremental delay factor) is the same as those for DCI/Timer based simultaneous (non-dormant) BWP switching requirement, and UE can support different Ddormancy from that for DCI/Timer based BWP switch
· G is #Scell groups that are configured with dormant BWP by higher-layer signaling, which can be up to 5 if configured
· Gmin is determined by UE capability, e.g. Gmin={0,1,…,5}
· The above requirement should be considered when the maximum number of cells within an Scell group configured with dormant BWP is less than K, where K is e.g., 3 for FR1 and 8 for FR2
· If G for DCI 2-6 is differently configured from that for DCI 0-1/1-1 by higher-layer signaling, BWP switch delay requirement for inside active time is different from that for outside active time
· Whether G counts Scell groups including an Scell in the same FR or across FRs follows the same principle as DCI/Timer based simultaneous (non-dormant) BWP switch latency
· FFS on whether upper bound for BWP switch delay is needed
· The above requirement applies regardless of DCI format, i.e. the same requirements for DCI 0-1/1-1 based inside active time and DCI 2-6 based outside active time dormancy indication
· Option 2a (Ericsson, ZTE, Huawei, vivo, NEC, Nokia, MediaTek): Delay requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding delay requirements for switching of multiple Scells between non-dormant BWPs, i.e., TMultipleBWPswitchDelay or TMultipleBWPswitchDelay+Z for simultaneous BWP switching case.
· Option 2b (Huawei): For multi-CC dormancy switch, the baseline delay requirements is defined as TMultipleBWPswitchDelay or TMultipleBWPswitchDelay+Z for simultaneous case, 

· Recommended WF
· Further discuss. 

	Company
	Comments on Issue 2-5-1 Delay requirements, switching of multiple Scells

	vivo
	Agree with the principles of option 2. Need wait the conclusions of 2-2.

	Huawei
	We support option 2b, and we understand it is not much different from option 2a.
We do not agree with option 1, as in our view, when the multi-CC BWP switch should be same for the following two cases because the DCI decoding in parallel on multiple CCs.
- Case 1: the BWP switch on each CC is triggered with a separate DCI, and multiple DCIs are received simultaneously, and 
- Case 2: the BWP switch on multiple CCs are triggered with one DCI
Case 1 is already considered in RRM Enh WI, and it is straightforward to use it as baseline for dormancy switch (Case 2). 

	Ericsson
	Support 2a/2b. Suggest to merge them into one.

	NEC
	Support option 2a.

	Nokia 
	We are in principle fine following option 2

	Qualcomm
	Support Option 1. Dormant BWP switching will most likely be triggered for multiple SCells due to its use case and signaling design, whereas active BWP switching is less likely to be the case. We do agree that simultaneous active BWP switching requirement can serve as a baseline framework for dormant BWP switching requirement for multiple SCells, but we would like to propose to investigate further to see if there is room that it can be enhanced.

	ZTE
	Support option 2a

	MTK
	Support 2b. 



Issue 2-5-2: Interruption requirements, switching of multiple SCells
· Proposals
· Option 1 (Qualcomm): For BWP transition into/out of dormancy in multiple Scells, RAN4 to define the following requirement
· Interruption time at BWP switch:
· Whether or not multiple interruptions are allowed within BWP switching delay follows the same principle as an interruption requirement at DCI/Timer based simultaneous (non-dormant) BWP switch
· For each interruption:
· The interruption length in Table 8.2.2.2.5-1 applies
· The interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, or if the BWP switching involves SCS changing, UE is allowed to cause interruption of up to X slots to other active serving cells
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
· The above requirement applies regardless of DCI format, i.e. the same requirements for DCI 0-1/1-1 based inside active time and DCI 2-6 based outside active time dormancy indication
· Option 2a (Ericsson, ZTE, Huawei, NEC, Nokia, ZTE, MediaTek): Interruption requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding interruption requirements for switching of multiple Scells between non-dormant BWPs, i.e., the interruption as defined for single CC dormancy switch is allowed for each dormancy switch.
· Option 2b (Huawei): For multi-CC dormancy switch, the interruption as defined for single CC dormancy switch is allowed for each dormancy switch. 

· Recommended WF
· Further discuss.

	Company
	Comments on Issue 2-5-2 Interruption requirements, switching of multiple Scells

	Huawei
	We support option 2b, and we understand it is not much different from option 2a.
Same comments as for Issue 2-5-1.

	Ericsson
	Support Option 2a/2b. Suggest to merge them into one.

	NEC
	We support option 2a.

	Nokia
	We are in principle fine following option 2

	Qualcomm
	Can be discussed after some level of consensus is achieved on Issue 2-2-4 and 2-5-1.

	ZTE
	Support option 2a.

	MTK
	Support 2b



Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2010670
	Huawei: This CR needs to be updated based on conclusions on open issues, e.g. how to account for cross-carrier scheduling, the interruption requirements due to dormancy switch, etc.

	
	

	
	

	R4-2010703
	 Huawei: We are in general fine with the suggested clarification in this CR.

	
	 Ericsson: Seems OK.

	
	

	R4-2011153
	Ericsson: May have to look more at clause 8.6.2. Is it not so that if triggering is in same cell (i.e. serving cell in which UE receives BWP switching request is same cell as serving cell where BWP switching occurs; hence same SCS), it leads to that X=1 is used?
Additionally may need to be revised when open issues have been settled (e.g. generalized vs optimized requirements, interruptions etc).

	
	

	
	

	R4-2011154
	Ericsson: May need to be updated when open issues have been settled.

	
	

	
	


Draft Reply LS comments collection
	Tdoc number
	Comments collection

	R4-2010755
(NEC)
	

	
	

	
	

	R4-2011152
(Huawei, HiSilicon)
	Ericsson: We think that the draft LS reply can be used as a starting point. 

	
	

	
	


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#2-1-1
	Triggering options
Tentative agreements:
· Remove Timer-based triggering from scope and only support DCI-based triggering

	Sub-topic#2-1-2
	Optimizations w.r.t. parameter changes
Tentative agreements:
· RAN4 to only introduce generic requirements, and the further need for optimizations w.r.t. parameter change can be discussed in the future release, if needed

	Sub-topic#2-2-1
	Delay requirement, triggering within first 3 OFDM symbols
Tentative agreements following the GTW session:
· For Dormancy switch requirement additional [1] slot relaxation is applied 
· In case SCS differs between spCell and SCell, the smaller SCS applies.

	Sub-topic#2-2-2
	Validity of DCI-based triggering after first 3 OFDM symbols 
Candidate options:
· Option 1 (MediaTek): Triggering by means of receiving DCI after first X=3 OFDM symbols in a slot is only valid for UE supporting pdcch-MonitoringAnyOccasionsWithSpanGap or pdcch-MonitoringAnyOccasions.
Recommendations for 2nd round:
· Conclude on whether, and if so how, to introduce it in the specification text.

	Sub-topic#2-2-3
	Delay requirement, triggering after first 3 OFDM symbols
Candidate options:
· Option 1 (Qualcomm, MediaTek, Huawei, vivo, Ericsson, Nokia, ZTE): Switching delay is extended by additional Z=1 slot (spCell numerology), if DCI is received after first X=3 symbols in a slot.
· Option 4 (NEC): RAN4 shall not define Scell dormancy requirements for DCI received after first 3 (X=3) OFDM symbols of a slot at present as RAN1 is still discussing this issue.
Recommendations for 2nd round:
· Check incoming RAN1 LS R4-2009513 regarding DCI received after initial 3 OFDM symbols. For DCI 2_6 there are no restrictions. Whether to introduce restrictions for DCI 0_1, 1_1 is under discussion. 
· Consider introducing requirements based on Option 1 in a DCI-agnostic manner. If RAN1 decides to introduce restrictions for DCI 0_1 and/or 1_1, we can revise the specification text.

	Sub-topic#2-2-4
	Interruption requirement
Candidate options:
· Option 2 (Qualcomm, NEC, ZTE, Huawei, MediaTek, Nokia): Upon BWP transition in a single SCell into/out of dormancy, RAN4 to define the interruption requirements as follows:
· Interruption length as in Table 8.2.2.2.5-1 applies
· The starting time of interruption is only allowed within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells.
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· If UE is capable of per-FR gap, and the BWP switching involves a SCS change, the UE is additionally allowed to cause interruptions of up to X slots to other active serving cells in any frequency range.
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
· Before and during the interruption, UE is not expected to transmit ACK/NACK feedback for non-scheduling DCI as well as receive PDSCH and transmit PUSCH scheduled by dormancy indication DCI
· Option 3 (vivo): For dormancy switch within DRX active time, interruption is always allowed. If the dormancy switch involves SCS change, the interruption is allowed on all active serving cells. The start of the interruption is only allowed within the dormancy switch delay.
Recommendations for 2nd round:
· Suggest proponents of Option 3 to please check whether Option 2 is agreeable, otherwise what it would take to make Option 2 agreeable. The two options seem to be essentially the same now after the first round.

	Sub-topic#2-3-1
	Delay requirements, outside DRX active time
Candidate options:
· Option 1 (Qualcomm, vivo, Ericsson, NEC, ZTE, Nokia, MediaTek): For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of switch delay requirements shall be applied as for triggering inside active time.
· Option 2 (vivo, Huawei): For the BWP switch delay triggered by DCI 2_6 i.e. outside DRX active time, RAN4 needs RAN1’s conclusion on the starting point of the BWP switch delay to see if visible delay requirement is needed.
Recommendations for 2nd round:
· Consider capturing a technical agreement to start with on that switching delay is to take the same regardless of DCI format.
· Consider introducing requirements based on Option 1 in a DCI-agnostic manner. If RAN1 defines something that makes Dormant BWP switching time/interruption to always be absorbed into WUS gap, then RAN4 can revise the specification text later.

	Sub-topic#2-3-2
	Interruption requirements, outside DRX active time
Candidate options:
· Option 1 (Qualcomm, Ericsson, NEC, Nokia, ZTE, MediaTek): For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of interruption requirements shall be applied as for triggering inside active time.
· Option 2 (Huawei, vivo): For baseline requirements and dormancy switch outside DRX active time, RAN4 to further wait for RAN1 conclusion to see if visible interruption requirement is needed.
Recommendations for 2nd round:
· Consider capturing a technical agreement to start with on that interruption is to be the same regardless of DCI format.
· Consider introducing requirements based on Option 1 in a DCI-agnostic manner. If RAN1 defines something that makes Dormant BWP switching time/interruption to always be absorbed into WUS gap, then RAN4 can revise the specification text later.

	Sub-topic#2-4-1
	Interruptions due to CSI and RRM measurements
Number of companies supporting or accepting:
· ACK/NACK missed rate and interruption windows:  7
· ACK/NACK missed rate only: 2
Candidate options:
· Option 1a (MediaTek, vivo): RAN4 to specify both ACK/NACK missed rate and interruption window for CSI and RRM measurements during SCell dormancy
· Option 1b (Qualcomm, Ericsson, Nokia, ZTE): For Interruptions due to SSB-based measurements and/or CSI-RS reception,
· If P-CSI reporting in dormant SCell is not configured or configured with a periodicity of CSI-ReportConfig for a domant SCell larger than [Z]ms:
· Interruptions due to SSB reception are allowed with up to [X]% probability of missed ACK/NACK with the following conditions
· UE is only allowed to cause interruptions immediately before and after an SMTC
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor SCell
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells are in the same band as the aggressor SCell.
· For CSI-RS reception,
· UE is allowed to cause interruptions immediately before and after consecutive CSI-RS resources associated with CSI-ReportConfig
· Additionally, if there are configured periodic CSI-RS resources not for CSI acquisition (e.g. TRS, BM), interruptions are allowed with up to [Y]% probability of missed ACK/NACK immediately before and after the consecutive CSI-RS resources not associated with CSI-ReportConfig
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1
· Whether or not interruption happens to cells across FRs is determined by whether UE is capable of per-FR gap or not as defined in the legacy requirement of interruptions during measurements on deactivated SCC
· Otherwise:
· SSB and CSI-RS reception in the dormant SCell shall not cause interruption to active Cells
· FFS on X (>0.5), Y, and Z
· Option 1c (Ericsson, ZTE, Nokia): For interruption requirements for RRM and CSI measurements, Option 2 as captured in the WF shall be used.
· For RRM measurements, interruptions are allowed with up to X% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor SCell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells is in the same band as the aggressor SCell.
· For CSI measurements, interruptions are allowed with up to Y% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an CSI-RS OFDM symbol. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1.
· Option 2a (vivo): RAN4 to specify interruption requirements based on ACK/NACK missed rate, which shall stay below some percentage.
· Option 2b (Huawei): RAN4 to specify the interruption requirements for CSI and RRM measurement during SCell dormancy by defining the limit on the percentage of interrupted slots as [x]%, where x=[0.5].
Recommendations for 2nd round:
· Proponents of ACK/NACK rate with interruption windows (Option 1a/b/c), please try to come up with a single alternative
· Discuss and try to settle on whether to specify ACK/NACK missed rate with or without associated interruption windows. 

	Sub-topic#2-5-1
	Delay requirements, switching of multiple Scells
Candidate options:
· Option 1 (Qualcomm): For BWP transition into/out of dormancy in multiple Scells, RAN4 to define the following requirement
· BWP switch delay:
· TdormantBWPSwitchDelay + Ddormancy * max(G, Gmin), where
· TdormantBWPSwitchDelay is the longest dormant and/or active BWP switching delay that would have taken if each BWP switching had been triggered by spCell DCI individually and non-simultaneously
· A set of candidate values for Ddormancy (incremental delay factor) is the same as those for DCI/Timer based simultaneous (non-dormant) BWP switching requirement, and UE can support different Ddormancy from that for DCI/Timer based BWP switch
· G is #Scell groups that are configured with dormant BWP by higher-layer signaling, which can be up to 5 if configured
· Gmin is determined by UE capability, e.g. Gmin={0,1,…,5}
· The above requirement should be considered when the maximum number of cells within an Scell group configured with dormant BWP is less than K, where K is e.g., 3 for FR1 and 8 for FR2
· If G for DCI 2-6 is differently configured from that for DCI 0-1/1-1 by higher-layer signaling, BWP switch delay requirement for inside active time is different from that for outside active time
· Whether G counts Scell groups including an Scell in the same FR or across FRs follows the same principle as DCI/Timer based simultaneous (non-dormant) BWP switch latency
· FFS on whether upper bound for BWP switch delay is needed
· The above requirement applies regardless of DCI format, i.e. the same requirements for DCI 0-1/1-1 based inside active time and DCI 2-6 based outside active time dormancy indication
· Option 2a (Ericsson, ZTE, Huawei, vivo, NEC, Nokia, MediaTek): Delay requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding delay requirements for switching of multiple Scells between non-dormant BWPs, i.e., TMultipleBWPswitchDelay or TMultipleBWPswitchDelay+Z for simultaneous BWP switching case.
Recommendations for 2nd round:
· Discuss and try to settle on whether to go for Option 1 or Option 2a, or for another yet-to-be-determined option. Is for instance all the flexibility/parameterization of Option 1 needed, or can it be simplified?

	Sub-topic#2-5-2
	Interruption requirements, switching of multiple SCells
Candidate options:
· Option 1 (Qualcomm): For BWP transition into/out of dormancy in multiple Scells, RAN4 to define the following requirement
· Interruption time at BWP switch:
· Whether or not multiple interruptions are allowed within BWP switching delay follows the same principle as an interruption requirement at DCI/Timer based simultaneous (non-dormant) BWP switch
· For each interruption:
· The interruption length in Table 8.2.2.2.5-1 applies
· The interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, or if the BWP switching involves SCS changing, UE is allowed to cause interruption of up to X slots to other active serving cells
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
· The above requirement applies regardless of DCI format, i.e. the same requirements for DCI 0-1/1-1 based inside active time and DCI 2-6 based outside active time dormancy indication
· Option 2a (Ericsson, ZTE, Huawei, NEC, Nokia, ZTE, MediaTek): Interruption requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding interruption requirements for switching of multiple Scells between non-dormant BWPs, i.e., the interruption as defined for single CC dormancy switch is allowed for each dormancy switch.
Recommendations for 2nd round:
· Identify key differences between Option 1 and Option 2a. It seems both options are essentially the same proposal. 



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

	#1
	Reply LS on SCell Dormancy
	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  

	R4-2010670
	To be revised

	R4-2010703
	Agreeable

	R4-2011153
	To be revised

	R4-2011154
	To be revised



Discussion on 2nd round (if applicable)
Issue 2-2-2: Validity of DCI-based triggering after first 3 OFDM symbols 
· Proposals
· Option 1 (MediaTek): Triggering by means of receiving DCI after first X=3 OFDM symbols in a slot is only valid for UE supporting pdcch-MonitoringAnyOccasionsWithSpanGap or pdcch-MonitoringAnyOccasions.
· Recommended WF
· Conclude on whether, and if so how, to introduce it in the specification text.

	Company
	Comments on Issue 2-2-2 Validity of DCI-based triggering after first 3 OFDM symbols

	Huawei
	We are OK to capture this if it is aligned with RAN1 understanding (in our view this is the case). It can e.g. be captured as a condition for the dormancy switch requirement (with DCI after first 3 OFDM symbols) to apply. 

	Qualcomm
	We don’t disagree with the observation from MediaTek. But not sure if this should be implemented in RRM spec. If that is the case, we may have to end up with listing all relevant capability signals in each section. Are these two capability parameters the only ones that need to be included?

	vivo
	To our understanding the observation is right. It could be captured as the way proposed by Huawei.

	NEC
	We agree with comments from Qualcomm. Though the observation is correct, RRM spec may not need to specify it.

	Ericsson
	We agree with MediaTek’s observation, but at least for now we think it is enough that the condition is captured in RAN1 specifications.

	ZTE
	This can be the common understanding of RAN1 spec. Whether to clarify in the RRM requirements can be FFS.

	Nokia
	If this is aligned with RAN1 we’re fine to follow in RAN4. This need not be captured in RAN4 specification. RAN4 can define requirements for case and network should only send the DCI trigger after 3 symbols to UEs who support this. Otherwise, it is a network configuration error.

	MTK
	We still prefer to capture these 2 capabilities in the spec. There already exist a lot of UE capabilities in RAN4 spec. The clarification make reader easier to understand. 



Issue 2-2-3: Delay requirement, triggering after first 3 OFDM symbols
· Proposals
· Option 1 (Qualcomm, MediaTek, Huawei, vivo, Ericsson, Nokia, ZTE): Switching delay is extended by additional Z=1 slot (spCell numerology), if DCI is received after first X=3 symbols in a slot.
· Option 4 (NEC): RAN4 shall not define Scell dormancy requirements for DCI received after first 3 (X=3) OFDM symbols of a slot at present as RAN1 is still discussing this issue.
· Recommended WF
· Check incoming RAN1 LS R4-2009513 regarding DCI received after initial 3 OFDM symbols. For DCI 2_6 there are no restrictions. Whether to introduce restrictions for DCI 0_1, 1_1 is under discussion in RAN1. 
· Consider introducing requirements based on Option 1 in a DCI-agnostic manner. If RAN1 decides to introduce restrictions for DCI 0_1 and/or 1_1, RAN4 can revise the specification text.

	Company
	Comments on Issue 2-2-3 Delay requirement, triggering after first 3 OFDM symbols

	Huawei 
	We are OK with the recommended WF. We also suggest to add the last sentence as a note in the specification before RAN1 makes the agreement.

	Qualcomm
	Support Recommended WF.

	Vivo
	Ok with the recommended WF.

	NEC
	We can agree with recommended WF as we agree with introducing requirements in DCI format agnostic manner. 

	Ericsson
	Support the recommended WF.

	ZTE
	Support the recommended WF.

	Nokia
	support the recommended WF

	MTK
	support the recommended WF



Issue 2-2-4: Interruption requirement
· Proposals
· Option 2 (Qualcomm, NEC, ZTE, Huawei, MediaTek, Nokia): Upon BWP transition in a single SCell into/out of dormancy, RAN4 to define the interruption requirements as follows:
· Interruption length as in Table 8.2.2.2.5-1 applies
· The starting time of interruption is only allowed within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells.
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· If UE is capable of per-FR gap, and the BWP switching involves a SCS change, the UE is additionally allowed to cause interruptions of up to X slots to other active serving cells in any frequency range.
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
· Before and during the interruption, UE is not expected to transmit ACK/NACK feedback for non-scheduling DCI as well as receive PDSCH and transmit PUSCH scheduled by dormancy indication DCI
· Option 3 (vivo): For dormancy switch within DRX active time, interruption is always allowed. If the dormancy switch involves SCS change, the interruption is allowed on all active serving cells. The start of the interruption is only allowed within the dormancy switch delay.
· Recommended WF
· Suggest proponent(s) of Option 3 to please check whether Option 2 is agreeable, otherwise what it would take to make Option 2 agreeable. The two options seem to be essentially the same now after the first round.

	Company
	Comments on Issue 2-2-4: Interruption requirement

	Huawei
	We support option 2 except for the last bullet, for which we need some clarification. We understand here the victim of interruption is the spCell and other serving cells without dormancy switch, so shouldn’t it be same as other interruptions, e.g. those caused by SCell activation, where UE is not expected to transmit or receive only during the interruption?
We understand option 3 is essentially same as option 2 as the moderator mentioned.

	Qualcomm
	Support Option 2. If we correctly understood Huawei’s concern on the very last bullet of Option 2, the question is “actual interruption window” vs. “potential interruption window”. If this understanding is correct, it can be updated to:
· During the BWP switching delay plus the interruption length, UE is not expected to transmit ACK/NACK feedback for non-scheduling DCI as well as receive PDSCH and transmit PUSCH scheduled by dormancy indication DCI


	vivo
	We are ok to option 2, essentially option 2/3 has similar understanding. We support to use qual’s update to replace the last bullet of option 2.

	Ericsson
	Support option 2 with the clarification provided by Qualcomm.

	ZTE
	In general support option 2.
For the last sub-bullet we would like to have some clarification. 
What does non-scheduling DCI mean? 
Only PDSCH reception and PUSCH transmission mentioned. What about PDCCH/CSI-RS/SSB etc. reception and PUCCH/SRS transmission?

	Nokia
	We can support the above WF with needed clarification.

	MTK
	Support option 2. We do not understand the concern raised by Huawei. However, QC’s proposal is agreeable

	Huawei2
	We can further clarify our concern with the last bullet or the clarified version from QC.
In our understanding, for the cell where BWP/dormancy switch occurs, the whole switching delay can be viewed as interruption time, where UE is not required to Tx or Rx. However, for interruption, the victim cell is the spCell, and the length of the interruption is about 0.5ms which can be shorter than the switching delay (which can be 5ms if we consider multi-CC case). We understand that UE is not expected to Tx or Rx on the spCell during the interruption, but is the UE also not expected to Tx or Rx during the whole BWP switching delay? This seems to be different from Rel-15 UE behavior. Maybe we missed some point here, so some clarification would be helpful.



Issue 2-3-1: Delay requirements, outside DRX active time
· Proposals
· Option 1 (Qualcomm, vivo, Ericsson, NEC, ZTE, Nokia, MediaTek): For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of switch delay requirements shall be applied as for triggering inside active time.
· Option 2 (vivo, Huawei): For the BWP switch delay triggered by DCI 2_6 i.e. outside DRX active time, RAN4 needs RAN1’s conclusion on the starting point of the BWP switch delay to see if visible delay requirement is needed.
· Recommended WF
· Consider capturing a technical agreement to start with on that switching delay is to take the same regardless of DCI format.
· Consider introducing requirements based on Option 1 in a DCI-agnostic manner. If RAN1 defines something that makes Dormant BWP switching time/interruption to always be absorbed into WUS gap, then RAN4 can revise the specification text later.

	Company
	Comments on Issue 2-3-1 Delay requirements, outside DRX active time

	Huawei
	We are OK with the recommended WF. We also suggest to add the last sentence as a note in the specification before RAN1 makes the agreement.

	Qualcomm
	Support Recommended WF.

	vivo
	We are ok with the recommended WF. Our understanding is that we can always use the legacy principle to define the delay requirement. However for the switch triggered by DCI 2_6, the switch delay defined based on legacy principle may not make a lot of sense. 

	NEC
	Support recommended WF

	Ericsson
	Support the recommended WF. 

	ZTE
	Support the recommended WF.

	Nokia
	Support the recommended WF.

	MTK
	Support the recommended WF.



Issue 2-3-2: Interruption requirements, outside DRX active time
· Proposals
· Option 1 (Qualcomm, Ericsson, NEC, Nokia, ZTE, MediaTek): For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of interruption requirements shall be applied as for triggering inside active time.
· Option 2 (Huawei, vivo): For baseline requirements and dormancy switch outside DRX active time, RAN4 to further wait for RAN1 conclusion to see if visible interruption requirement is needed.
· Recommended WF
· Consider capturing a technical agreement to start with on that interruption is to be the same regardless of DCI format.
· Consider introducing requirements based on Option 1 in a DCI-agnostic manner. If RAN1 defines something that makes Dormant BWP switching time/interruption to always be absorbed into WUS gap, then RAN4 can revise the specification text later.

	Company
	Comments on Issue 2-3-2 Interruption requirements, outside DRX active time

	Huawei
	We are OK with the recommended WF. We also suggest to add the last sentence as a note in the specification before RAN1 makes the agreement.

	Qualcomm
	Support Recommended WF.

	vivo
	We are ok with the recommended WF. Agree with Huawei to add the last sentence as a note. 

	NEC
	We support recommended WF

	Ericsson
	Support the recommended WF. 

	ZTE
	Support the recommended WF.

	Nokia
	Support the recommended WF.

	MTK
	Support the recommended WF.



Issue 2-4-1: Interruptions due to CSI and RRM measurements
· Proposals
· Option 1a (MediaTek, vivo): RAN4 to specify both ACK/NACK missed rate and interruption window for CSI and RRM measurements during SCell dormancy
· Option 1b (Qualcomm, Ericsson, Nokia, ZTE): For Interruptions due to SSB-based measurements and/or CSI-RS reception,
· If P-CSI reporting in dormant SCell is not configured or configured with a periodicity of CSI-ReportConfig for a domant Scell larger than [Z]ms:
· Interruptions due to SSB reception are allowed with up to [X]% probability of missed ACK/NACK with the following conditions
· UE is only allowed to cause interruptions immediately before and after an SMTC
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor Scell
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells are in the same band as the aggressor Scell.
· For CSI-RS reception,
· UE is allowed to cause interruptions immediately before and after consecutive CSI-RS resources associated with CSI-ReportConfig
· Additionally, if there are configured periodic CSI-RS resources not for CSI acquisition (e.g. TRS, BM), interruptions are allowed with up to [Y]% probability of missed ACK/NACK immediately before and after the consecutive CSI-RS resources not associated with CSI-ReportConfig
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1
· Whether or not interruption happens to cells across FRs is determined by whether UE is capable of per-FR gap or not as defined in the legacy requirement of interruptions during measurements on deactivated SCC
· Otherwise:
· SSB and CSI-RS reception in the dormant Scell shall not cause interruption to active Cells
· FFS on X (>0.5), Y, and Z
· Option 1c (Ericsson, ZTE, Nokia): For interruption requirements for RRM and CSI measurements, Option 2 as captured in the WF shall be used.
· For RRM measurements, interruptions are allowed with up to X% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an SMTC. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor Scell. Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells is in the same band as the aggressor Scell.
· For CSI measurements, interruptions are allowed with up to Y% probability of missed ACK/NACK with the following conditions
· The UE is only allowed to cause interruptions immediately before and after an CSI-RS OFDM symbol. Each interruption shall not exceed requirement in Table 8.2.2.2.2-1.
· Option 2a (vivo): RAN4 to specify interruption requirements based on ACK/NACK missed rate, which shall stay below some percentage.
· Option 2b (Huawei): RAN4 to specify the interruption requirements for CSI and RRM measurement during SCell dormancy by defining the limit on the percentage of interrupted slots as [x]%, where x=[0.5].

· Recommended WF
· Proponents of ACK/NACK rate with interruption windows (Option 1a/b/c), please try to come up with a single alternative.
· Discuss and try to settle on whether to specify ACK/NACK missed rate with or without associated interruption windows.

	Company
	Comments on Issue 2-4-1 Interruptions due to CSI and RRM measurements

	Huawei
	Given majority companies’ views, we can compromise to option 1b or 1c with the following clarifications.
Regarding “The UE is only allowed to cause interruptions immediately before and after an SMTC”, we understand this is not the case for intra-band case (victim cell is in the same band as dormancy switching cell), because AGC based on SSB would cause interruption for the SMTC duration. 
Similarly, “The UE is only allowed to cause interruptions immediately before and after an CSI-RS OFDM symbol” is also inaccurate. Considering that AGC may also be based on CSI-RS which can be in consecutive slots (e.g. TRS), we suggest that the interruption is allowed also during the CSI-RS slot.

	Qualcomm
	Support Option 1b. Compared to Option 1c, it incorporates a flexibility of P-CSI report configuration as part of an allowed interruption frequency determination rule to minimize Tput degradation when UE has to frequently perform CSI measurement. Regarding Huawei’s concern, there seems to be a different understanding or assumption about AGC behavior specifically signal power measurement period and application time, so to speak. Since this is an implementation specific issue, we can discuss this further based on Option 1b structure with the following updates:

· UE is only allowed to cause interruptions immediately before and after an SMTC (FFS on intra-band scenario where victim cell is in the same band as dormancy switching cell)

· Additionally, if there are configured periodic CSI-RS resources not for CSI acquisition (e.g. TRS, BM), interruptions are allowed with up to [Y]% probability of missed ACK/NACK immediately before and after the consecutive CSI-RS resources not associated with CSI-ReportConfig (FFS whether to also include consecutive slots, e.g. TRS)

For this sub-bullet “UE is allowed to cause interruptions immediately before and after consecutive CSI-RS resources associated with CSI-ReportConfig”, do companies think we need FFS here as well? Our understanding is the CSI-RS associated with CSI-ReportConfig won’t be used for AGC to the extent that it causes interruption.

	vivo
	We compromise to define interruption windows, either 1b or 1c is ok.

	Ericsson
	Support 1b with Qualcomm’s clarification, and Option 1c as fallback in case companies would prefer a somewhat simpler requirement. The main difference, as we see it, is that in Option 1b interruptions are always allowed for reception of periodic CSI-RS associated with CQI measurements as long as  the periodicity exceeds some threshold Zms. In Option 1c, SSBs and CSI-RS, individually, are under interruption rate constraints. 
Updated comment:
As we cannot have X, Y, Z in the specification, we propose indicative values that are to be revisited at next RAN4 meeting are used in the CR:
[X=0.5]
[Y=0.5]
[Z=160ms]

	ZTE
	Option 1b and 1c are both fine.

	Nokia
	Support option 1b. In option 1b we assume 1c would be the requirement in ‘otherwise’. We see some benefits in this solution as enables more visibility and flexibility regarding dormancy SCells and the impact from performing measurements on such carriers.

	MTK
	Support 1b with Qualcomm’s clarification.

	Huawei2
	We still have some concern on some details in option 1b/1c.
On “UE is allowed to cause interruptions immediately before and after consecutive CSI-RS resources associated with CSI-ReportConfig”, it seems for measurement of CSI-RS for CSI reporting the interruption is not limited to Y%, while for measurement of other CSI-RS the interruption percentage is limited. Why wound there be such a difference? We ask because we understand beam measurement and T/F tracking are equally important as CSI measurement.
On “FFS on intra-band scenario where victim cell is in the same band as dormancy switching cell”, we understand in current interruption requirements for deactivated SCell measurement, UE is allowed to cause interruption over the SMTC duration for intra-band case, so shouldn’t the same principle be applied here?
On “FFS whether to also include consecutive slots, e.g. TRS” and “Our understanding is the CSI-RS associated with CSI-ReportConfig won’t be used for AGC to the extent that it causes interruption”, we understand which RS are used for AGC is up to UE implementation. As there will be a limit on the interruption percentage, there is no need to restrict UE from using certain RS for certain purpose.
Also it is noted that SSB can also be used for beam measurement, so the interruption should not be only allowed around SMTC window. 

	
	



Issue 2-5-1: Delay requirements, switching of multiple Scells
· Proposals
· Option 1 (Qualcomm): For BWP transition into/out of dormancy in multiple Scells, RAN4 to define the following requirement
· BWP switch delay:
· TdormantBWPSwitchDelay + Ddormancy * max(G, Gmin), where
· TdormantBWPSwitchDelay is the longest dormant and/or active BWP switching delay that would have taken if each BWP switching had been triggered by spCell DCI individually and non-simultaneously
· A set of candidate values for Ddormancy (incremental delay factor) is the same as those for DCI/Timer based simultaneous (non-dormant) BWP switching requirement, and UE can support different Ddormancy from that for DCI/Timer based BWP switch
· G is #Scell groups that are configured with dormant BWP by higher-layer signaling, which can be up to 5 if configured
· Gmin is determined by UE capability, e.g. Gmin={0,1,…,5}
· The above requirement should be considered when the maximum number of cells within an Scell group configured with dormant BWP is less than K, where K is e.g., 3 for FR1 and 8 for FR2
· If G for DCI 2-6 is differently configured from that for DCI 0-1/1-1 by higher-layer signaling, BWP switch delay requirement for inside active time is different from that for outside active time
· Whether G counts Scell groups including an Scell in the same FR or across FRs follows the same principle as DCI/Timer based simultaneous (non-dormant) BWP switch latency
· FFS on whether upper bound for BWP switch delay is needed
· The above requirement applies regardless of DCI format, i.e. the same requirements for DCI 0-1/1-1 based inside active time and DCI 2-6 based outside active time dormancy indication
· Option 2a (Ericsson, ZTE, Huawei, vivo, NEC, Nokia, MediaTek): Delay requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding delay requirements for switching of multiple Scells between non-dormant BWPs, i.e., TMultipleBWPswitchDelay or TMultipleBWPswitchDelay+Z for simultaneous BWP switching case.

· Recommended WF
· Discuss and try to settle on whether to go for Option 1 or Option 2a, or for another yet-to-be-determined option. Is for instance all the flexibility/parameterization of Option 1 needed, or can it be simplified? 

	Company
	Comments on Issue 2-5-1 Delay requirements, switching of multiple Scells

	Huawei
	Our preference is option 2a, which is straightforward and consistent with the approach how single Scell dormancy switch requirements are derived. On the other hand, we are open to consider the enhancement in option 1 for certain scenarios, e.g. the Scells in one group are intra-band contiguous, but as this relates to UE implementation, we need to check on the feasibility until next meeting.

	Qualcomm
	We tend to agree that Option 1 looks a bit overwhelming and complicated. We don’t really need to stick to the structure formulated in the Option 1, but we want to elaborate on it line by line as below.

· TdormantBWPSwitchDelay + Ddormancy * max(G, Gmin), where
· TdormantBWPSwitchDelay is the longest dormant and/or active BWP switching delay that would have taken if each BWP switching had been triggered by spCell DCI individually and non-simultaneously => same structure as simultaneous active BWP switching delay
· A set of candidate values for Ddormancy (incremental delay factor) is the same as those for DCI/Timer based simultaneous (non-dormant) BWP switching requirement, and UE can support different Ddormancy from that for DCI/Timer based BWP switch => same structure as simultaneous active BWP switching delay. Regarding whether Ddormancy can be separate/independent capability from simultaneous BWP switching is FFS
· G is #Scell groups that are configured with dormant BWP by higher-layer signaling, which can be up to 5 if configured => assumption is that typically inter-band CCs and intra-bad non-contiguous CCs will be separately grouped, i.e. CCs grouped into one will most likely to be intra-band CCs.
· Gmin is determined by UE capability, e.g. Gmin={0,1,…,5} => there can be a case where G(#SCell groups)=0 when network doesn’t use Case-1 DCI and WUS based dormant BWP switching, i.e. only Case-2 DCI based dormant BWP switching indication. In that case, UE may want a way of making the incremental delay always non-zero.
· The above requirement should be considered when the maximum number of cells within an Scell group configured with dormant BWP is less than K, where K is e.g., 3 for FR1 and 8 for FR2 => examples of the maximum possible number of intra-band contiguous CCs for FR1 and FR2.
· If G for DCI 2-6 is differently configured from that for DCI 0-1/1-1 by higher-layer signaling, BWP switch delay requirement for inside active time is different from that for outside active time => to accommodate configuration flexibility provided by spec.
· Whether G counts Scell groups including an Scell in the same FR or across FRs follows the same principle as DCI/Timer based simultaneous (non-dormant) BWP switch latency => same issue as how to define N in simultaneous BWP switching topic.
· FFS on whether upper bound for BWP switch delay is needed

The primary motivation of the proposal is to skim off some unnecessary incremental delay by taking advantage of, e.g. typical UE IF/RF structure for intra-band contiguous CCs and/or Scell grouping mechanism because multiple CCs will be configured as a Scell group for dormant BWP switching signaling and CCs in the same group will likely to be intra-band contiguous. Since there can be some aspects that are hard to be well organized in the formula, we would like to propose to investigate it further.

	vivo
	Prefer option 2a. RAN4 spent a lot time on defining BWP switch requirement over multiple CCs, it is straightforward here to reuse some outcome of that WI.

	NEC
	Main difference from option 1 and option 2a is reduction of incremental delay by considering Scell grouping assumption. However, we are not sure Scell grouping always have to follow the below assumption. 
“assumption is that typically inter-band CCs and intra-bad non-contiguous CCs will be separately grouped, i.e. CCs grouped into one will most likely to be intra-band CCs”
In other words, when Scells in Scell group can be implemented with same RF chain, we can consider this option.  
If this is the last meeting for WI completion, it may not be possible to complete discussion on option 1. In that case we prefer option 2a.

	Ericsson
	We prefer Option 2a since time is limited before WI completion. We suggest Option1 is discussed as enhancement in future releases, if needed.

	ZTE
	Prefer Option 2a. We tried to complete the WI by simplifying requirements.

	Nokia
	Looking at the timeline we do see we have much additional time. Although option 1 might give some benefits we see option 2a as only feasible way. 

	MTK
	Support 2a.



Issue 2-5-2: Interruption requirements, switching of multiple SCells
· Proposals
· Option 1 (Qualcomm): For BWP transition into/out of dormancy in multiple Scells, RAN4 to define the following requirement
· Interruption time at BWP switch:
· Whether or not multiple interruptions are allowed within BWP switching delay follows the same principle as an interruption requirement at DCI/Timer based simultaneous (non-dormant) BWP switch
· For each interruption:
· The interruption length in Table 8.2.2.2.5-1 applies
· The interruption time window is confined within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, or if the BWP switching involves SCS changing, UE is allowed to cause interruption of up to X slots to other active serving cells
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
· The above requirement applies regardless of DCI format, i.e. the same requirements for DCI 0-1/1-1 based inside active time and DCI 2-6 based outside active time dormancy indication
· Option 2a (Ericsson, ZTE, Huawei, NEC, Nokia, ZTE, MediaTek): Interruption requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding interruption requirements for switching of multiple Scells between non-dormant BWPs, i.e., the interruption as defined for single CC dormancy switch is allowed for each dormancy switch.

· Recommended WF
· Identify key differences between Option 1 and Option 2a. It seems both options are essentially the same proposal.

	Company
	Comments on Issue 2-5-2 Interruption requirements, switching of multiple Scells

	Huawei
	We support option 2a. We also want to understand the key difference between the two options as the moderator mentioned.

	Qualcomm
	In our understanding, the key different between two is “Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy”. If this is a correct understanding, in order to avoid any confusion, maybe we can modify the Option 1 as below.
· Interruption time at BWP switch:
· Whether or not multiple interruptions are allowed within BWP switching delay follows the same principle as an interruption requirement at DCI/Timer based simultaneous (non-dormant) BWP switch
· For each interruption:
· Follow agreement on Issue 2-2-4: Interruption requirement
· The above requirement applies regardless of DCI format, i.e. the same requirements for DCI 0-1/1-1 based inside active time and DCI 2-6 based outside active time dormancy indication


	vivo
	We are ok with option 2a

	Ericsson
	Thank you Qualcomm for the clarification. We agree that interruptions shall be allowed regardless of which parameters change between dormancy and non-dormancy. In our understanding it has been the intention also in Option 2a, but has not been properly captured in the email summary. 
We support Option 2a, which should be equivalent to Option 1 after adding that the interruption is allowed regardless of which parameters change between dormancy and non-dormancy.

	ZTE
	Support option 2a

	MTK
	Support 2a.




From Thread 221, issues 1-3-1 and 1-3-2:
Issue 2-6-1: Requirements applicability: Whether existing BWP switching requirements can also apply for cross carrier scheduled DCI-based BWP switch on single/multiple CCs 
· Option 1: Yes
· Option 2: No
· Recommended WF: need more discussion

	Company
	Comments on issue 2-6-1

	Huawei
	We support option 2.
We understand the issue is same as for dormancy switch which is discussed in Issue 2-2-1, and we suggest to apply the same conclusion to BWP switching requirements to make the specification consistent. 

	Qualcomm
	Support Option 2. But it may be more precise to say the existing BWP switching requirement cannot apply for cross-carrier scheduling DCI-based BWP switching when scheduling cell has a different numerology from scheduled cell’s.
Regarding a detailed approach to resolve the issue, we share the same view as Huawei. However, to be more accurately reflect all agreements made in dormant BWP switching AI, and to make it consistent across scenarios (between non-dormant BWPs, between dormant and non-dormant BWPs), there are in our understanding two sets of agreements that need to be adopted.

Agreement on Issue 2-2-1 in RAN4#96e
· For Dormancy switch requirement additional [1] slot relaxation is applied 
· In case SCS differs between spCell and SCell, the smaller SCS applies.
Agreement made in RAN4#95e
· For DCI-based triggering with DCI received in any of the first X OFDM symbols of a slot, and for timer-based triggering, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1.
· For DCI-based triggering with DCI received after the first X OFDM symbols of a slot, if applicable, the switching delay for transition from non-dormancy to dormancy is given by Table 8.6.2-1 plus Z additional slot(s).
· For value of X:
· Option 1a: X = 3 symbols
· Option 1b: X = 7 symbols
· For value of Z:
· Option 2a: Z = 1 slot in numerology for the spCell in which the triggering DCI was received
· Option 2b: Z = 1 slot in the numerology for the SCell for which the transition is triggered 
· In case SCS differs between spCell and SCell, the switching delay, except for Z slot(s), associated with the smaller SCS applies.

It can be summarized as below:
· For cross-carrier scheduling DCI-based BWP switching between non-dormant BWPs,
· TBWPswitchDelay in Table 8.6.2-1 increases by [1] slot
· In case SCS differs between scheduling cell and scheduled cell, the BWP switch delay (the updated TBWPswitchDelay) is determined by the smallest one, i.e. min(the scheduling cell’s SCS, old BWP’s SCS of the scheduled cell, new BWP’s SCS of the scheduled cell)

	vivo 
	Support option 2.  The cross carrier BWP switch requirement should be based on the conclusions of Issue 2-2-1.

	NEC
	Support option 2. We are OK with defining relaxed requirements in Rel-16 which are in line with dormancy switch requirements.  

	Ericsson
	Support Option 2. Agree to that we can define Rel-16 cross carrier scheduling BWP switching requirements based on Scell dormancy switching requirements.

	ZTE
	Option 2 is fine by considering no more time in Rel-16 to further evaluate whether extra delay due to cross carrier scheduling can be included in the margin of existing requirements.

	Nokia
	Base on the input and discussion we support option 2.

	MTK
	Support option 2. We share the same view with Huawei. If companies can reach consensus on requirement of cross carrier scheduled DCI-based BWP switch on single/multiple CCs, the conclusion should also apply to BWP switching.



Issue 2-6-2: if option 2 is agreed in issue 2-6-1, whether to define requirements for cross carrier scheduled DCI-based BWP switch on single/multiple CCs in R16
· Option 1: Yes
· Option 2: No
· Recommended WF: need more discussion

	Company
	Comments on issue 2-6-2

	Huawei
	We support option 1. 

	Qualcomm
	No strong view. Does Option 2 mean Rel-15 CR?
If Option 1 is agreed, RAN4 may want to add a note to Rel-15 RRM spec saying, e.g. “for cross-carrier scheduling DCI-based BWP switching, if scheduling cell has a different numerology from scheduled cell’s, the BWP switching requirement does not apply”.

	vivo
	Ok with option 1.

	NEC
	Support option 1

	Ericsson
	We support Option 1.

	ZTE
	Support Option 1.

	Nokia
	Support option 1.

	MTK
	Support option 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 
Issue 2-2-2: Validity of DCI-based triggering after first 3 OFDM symbols 
· Outcome second round:
· All companies agree on the observation “Triggering by means of receiving DCI after first X=3 OFDM symbols in a slot is only valid for UE supporting pdcch-MonitoringAnyOccasionsWithSpanGap or pdcch-MonitoringAnyOccasions.” 
· Majority of companies think it does not have to be captured in RAN4 specification at this point, as it is already captured in RAN1.
· Captured as the following in the Way Forward:
· Triggering by means of receiving DCI after first X=3 OFDM symbols in a slot is only valid for UE supporting pdcch-MonitoringAnyOccasionsWithSpanGap or pdcch-MonitoringAnyOccasions.
· The conditions are captured in RAN1 specification, and at least for now we do not repeat them in the RRM specification.

Issue 2-2-3: Delay requirement, triggering after first 3 OFDM symbols
· Outcome second round:
· All companies support or compromise to Option 1 and the WF: 
· (Option 1) Switching delay is extended by additional Z=1 slot (spCell numerology), if DCI is received after first X=3 symbols in a slot.
· For DCI 2_6 there is no restriction regarding triggering after the first 3 OFDM symbols. Whether to introduce restrictions for DCI 0_1, 1_1 is under discussion in RAN1. 
· Consider introducing requirements based on Option 1 in a DCI-agnostic manner. If RAN1 decides to introduce restrictions for DCI 0_1 and/or 1_1, RAN4 can revise the specification text.
· Captured as the following in the Way Forward:
· RAN4 captures the delay requirement for triggering after first 3 OFDM symbols in a DCI format-agnostic manner
· In case RAN1 introduces restrictions for DCI formats 0_1 and/or 1_1, RAN4 will update the RRM specification accordingly.
· Additional [1] slot relaxation is applied to compensate for cross carrier scheduling
· In case SCS differs between spCell and SCell, the smaller SCS applies.
· Additional Z=1 slot (spCell numerology) relaxation is applied for DCI received after first X=3 symbols in a slot

Issue 2-2-4: Interruption requirement
· Outcome second round:
· All companies support or can compromise to Option 2. However, there is still concern from at least one company regarding the last bullet (highlighted).
· Option 2: Upon BWP transition in a single SCell into/out of dormancy, RAN4 to define the interruption requirements as follows:
· Interruption length as in Table 8.2.2.2.5-1 applies
· The starting time of interruption is only allowed within the BWP switching delay for transition between dormancy and non-dormancy
· If UE is not capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells.
· If UE is capable of per-FR gap, UE is allowed to cause interruption of up to X slots to other active serving cells in the same frequency range
· If UE is capable of per-FR gap, and the BWP switching involves a SCS change, the UE is additionally allowed to cause interruptions of up to X slots to other active serving cells in any frequency range.
· Interruptions are allowed regardless of which parameters change between dormancy and non-dormancy
· Before and during the interruption, UE is not expected to transmit ACK/NACK feedback for non-scheduling DCI as well as receive PDSCH and transmit PUSCH scheduled by dormancy indication DCI.
· Concern:
· In our understanding, for the cell where BWP/dormancy switch occurs, the whole switching delay can be viewed as interruption time, where UE is not required to Tx or Rx. However, for interruption, the victim cell is the spCell, and the length of the interruption is about 0.5ms which can be shorter than the switching delay (which can be 5ms if we consider multi-CC case). We understand that UE is not expected to Tx or Rx on the spCell during the interruption, but is the UE also not expected to Tx or Rx during the whole BWP switching delay? This seems to be different from Rel-15 UE behavior. Maybe we missed some point here, so some clarification would be helpful.
· Captured as the following in the Way Forward:
· N/A - Needs further discussion

Issue 2-3-1: Delay requirements, outside DRX active time
· Outcome second round:
· All companies support or can compromise to Option 1 and the recommended WF:
· (Option 1) For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of switch delay requirements shall be applied as for triggering inside active time.
· Consider introducing requirements based on Option 1 in a DCI format-agnostic manner. If RAN1 defines something that makes Dormant BWP switching time/interruption to always be absorbed into WUS gap, then RAN4 can revise the specification text later.
· Captured as the following in the Way Forward:
· For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of switch delay requirements shall be applied as for triggering inside active time.
· If RAN1 defines something that makes Dormant BWP switching time/interruption outside DRX active time to always be absorbed into WUS gap, RAN4 revises the specification text accordingly.

Issue 2-3-2: Interruption requirements, outside DRX active time
· Outcome second round:
· All companies support or can compromise to Option 1 and the recommended WF:
· (Option 1) For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of interruption requirements shall be applied as for triggering inside active time.
· Consider introducing requirements based on Option 1 in a DCI format-agnostic manner. If RAN1 defines something that makes Dormant BWP switching time/interruption to always be absorbed into WUS gap, then RAN4 can revise the specification text later.
· Captured as the following in the Way Forward:
· For BWP transition in a single SCell into/out of dormancy triggered by DCI 2-6 outside active time, the same set of interruption requirements shall be applied as for triggering inside active time.
· If RAN1 defines something that makes Dormant BWP switching time/interruption outside DRX active time to always be absorbed into WUS gap, RAN4 revises the specification text accordingly.

Issue 2-4-1: Interruptions due to CSI and RRM measurements
· Outcome second round:
· All companies support or can compromise to Option 1b. However, there is still concern from at least two companies.
· (Option 1b) For Interruptions due to SSB-based measurements and/or CSI-RS reception,
· If P-CSI reporting in dormant SCell is not configured or configured with a periodicity of CSI-ReportConfig for a domant Scell larger than [Z]ms:
· Interruptions due to SSB reception are allowed with up to [X]% probability of missed ACK/NACK with the following conditions
· UE is only allowed to cause interruptions immediately before and after an SMTC
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1 if victim cells are not in the same band as the aggressor Scell
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-2 if victim cells are in the same band as the aggressor Scell.
· For CSI-RS reception,
· UE is allowed to cause interruptions immediately before and after consecutive CSI-RS resources associated with CSI-ReportConfig
· Additionally, if there are configured periodic CSI-RS resources not for CSI acquisition (e.g. TRS, BM), interruptions are allowed with up to [Y]% probability of missed ACK/NACK immediately before and after the consecutive CSI-RS resources not associated with CSI-ReportConfig
· Each interruption shall not exceed requirement in Table 8.2.2.2.2-1
· Whether or not interruption happens to cells across FRs is determined by whether UE is capable of per-FR gap or not as defined in the legacy requirement of interruptions during measurements on deactivated SCC
· Otherwise:
· SSB and CSI-RS reception in the dormant Scell shall not cause interruption to active Cells
· FFS on X (>0.5), Y, and Z
· Concern #1:
· We still have some concern on some details in option 1b/1c:
· On “UE is allowed to cause interruptions immediately before and after consecutive CSI-RS resources associated with CSI-ReportConfig”, it seems for measurement of CSI-RS for CSI reporting the interruption is not limited to Y%, while for measurement of other CSI-RS the interruption percentage is limited. Why would there be such a difference? We ask because we understand beam measurement and T/F tracking are equally important as CSI measurement.
· On “FFS on intra-band scenario where victim cell is in the same band as dormancy switching cell”, we understand in current interruption requirements for deactivated SCell measurement, UE is allowed to cause interruption over the SMTC duration for intra-band case, so shouldn’t the same principle be applied here?
· On “FFS whether to also include consecutive slots, e.g. TRS” and “Our understanding is the CSI-RS associated with CSI-ReportConfig won’t be used for AGC to the extent that it causes interruption”, we understand which RS are used for AGC is up to UE implementation. As there will be a limit on the interruption percentage, there is no need to restrict UE from using certain RS for certain purpose.
· Also it is noted that SSB can also be used for beam measurement, so the interruption should not be only allowed around SMTC window.
· Concern #2:
· We cannot have X, Y, Z in the specification, we propose indicative values that are to be revisited at next RAN4 meeting are used in the CR: [X=0.5], [Y=0.5], [Z=160ms]
· Captured as the following in the Way Forward:
· N/A - Needs further discussion

Issue 2-5-1: Delay requirements, switching of multiple Scells
· Outcome second round:
· A majority of the companies support or can compromise to Option 2a. One company supports other option.
· (Option 2a) 
· Delay requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding delay requirements for switching of multiple Scells between non-dormant BWPs, i.e., TMultipleBWPswitchDelay or TMultipleBWPswitchDelay+Z for simultaneous BWP switching case. 
· The further need for optimizations can be discussed in the future release, if needed

· Captured as the following in the Way Forward:
· N/A - Needs further discussion

Issue 2-5-2: Interruption requirements, switching of multiple SCells
· Outcome second round:
· All companies support or can compromise to Option 2a after clarification:
· (Option 2a) 
· Interruption requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding interruption requirements for switching of multiple Scells between non-dormant BWPs, i.e., the interruption as defined for single CC dormancy switch is allowed for each dormancy switch.
· Interruptions shall be allowed regardless of which parameters change between dormancy and non-dormancy
· Captured as the following in the Way Forward:
· Interruption requirements for switching of multiple Scells between dormancy and non-dormancy shall be based on corresponding interruption requirements for switching of multiple SCells between non-dormant BWPs, i.e., the interruption as defined for single CC dormancy switch is allowed for each dormancy switch.
· Interruption is allowed regardless of which parameters change between dormancy and non-dormancy
· The further need for optimizations can be discussed in the future release, if needed

Issue 2-6-1: Requirements applicability: Whether existing BWP switching requirements can also apply for cross carrier scheduled DCI-based BWP switch on single/multiple CCs 
· Outcome second round:
· All companies support the statement that Re-15/Rel-16 BWP switching requirements for switching between non-dormant BWPs cannot apply for cross carrier DCI-based triggering of BWP switching on single/multiple BWPs.
·   Captured as the following in the Way Forward:
· Existing Rel-15/Rel-16 BWP switching requirements cannot apply for cross carrier scheduled DCI-based BWP switch on single/multiple CCs

Issue 2-6-2: if option 2 is agreed in issue 2-6-1, whether to define requirements for cross carrier scheduled DCI-based BWP switch on single/multiple CCs in R16
· Outcome second round:
· All companies support or can compromise to define requirements for cross carrier scheduled DCI-based BWP switch between non-dormant BWPs on single/multiple CCs in Rel-16
· Captured as the following in the Way Forward:
· RAN4 to define requirements for cross carrier scheduled DCI-based BWP switch on single/multiple CCs in Rel-16

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

	R4-2012119 (revision of R4-2010670)
	Return to

	R4-2012120
(revision of R4-2011153)
	Agreeable

	R4-2012121
(revision of R4-2011154)
	Return to

	R4-2012118
(Reply LS)
	Agreeable

	R4-2012117
(WF)
	Return to



image1.png
slot n+7 slotn+8
9 [10]11]12]13 3]4[5/6[7[8|9[10]11|12(13]/0|1[2[3|4[5[6|7[8[9|10J11]12]13

slot m slot m+1





