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Introduction
The email discussion is intended to cover topics in AI 6.15.1.4 (BWP switching on multiple CCs), 6.15.1.8 (UL spatial relation info switching) and 6.15.1.9 (Non-simultaneous UL carrier operation in FR2)

Topic #1: BWP Switching on multiple CCs
In RAN4#94e the following agreements were made for BWP switching on multiple CCs.
RRC based simultaneous triggering for NR-DC operation
Agreement: RRC based simultaneous triggering for BWP switch on multiple CCs for NR-DC operation is not considered
Delay requirements for DCI/timer based BWP switch
Agreement: ; N: Number of CCs with simultaneous BWP switch; K is number of CCs that can be processed simultaneously; D is incremental delay for BWP switch processing on additional CCs
FFS on D and K
· Options for D
· D=100us for Type 1; 200 us for Type 2
· D = 450us for Type 1; 1.5ms for Type 2 
· Other options not precluded
· Options for K
· K=1 
· K based on UE 
· Other options not precluded
Delay requirements for RRC based BWP switch
Switching delay for RRC based simultaneous switching is FFS
· Option 1 : ; N: Number of CCs with simultaneous BWP switch; K: Number of CCs that can be processed simultaneously
· Options for K
· K=1	
· K = 4 
· Option 2 : Same as single CC ( without extension
Interruption requirements for simultaneous BWP switch
Agreement: Consider interruption on each CC separately
FFS on interruption length
· Option 1: Same interruption as Rel-15 single CC on each CC. 
· Option 2: Extend interruption compared to single CC case; Extension depends on number of CCs undergoing simultaneous BWP switch
· Option 3a: Interruption length is determined by smallest SCS among all CCs before and after BWP switch
· Option 3b: ; K=1
Conditions when requirements for partial overlap BWP switch are defined
Agreement: For DCI and RRC based BWP switch with partial overlap switch requirements are defined only defined when UE is capable of per FR gap. No restriction for timer based
DCI based partial overlap BWP switch for NR-DC
Agreement: DCI based partial overlap BWP switch for NR-DC is defined
Delay requirements for DCI/Timer/RRC based BWP switch
FFS on delay requirements for partial overlap BWP switch
Interruption requirements for partial overlap BWP switch
Agreement: Same as single CC, considered on each CC separately 

Companies’ contributions summary
	[bookmark: _Hlk33090109]T-doc number
	Company
	Proposals / Observations

	R4-2003379
	vivo
	Proposal 1: define the final DCI/timer based simultaneously BWP switch delay on multiple CCs as a single requirement applying for all SCS value.
Proposal 2: Set K = 1 or remove parameter K from the formula  
Proposal 3: TBWPSwitchDelay = 1ms for Type 1 BWP switch delay requirement; TBWPSwitchDelay = 3ms and D = 1.25 ms for Type 2 BWP switch requirement.
Proposal 4: Use option 1 for RRB based simultaneously BWP switch requirement and the value of K is larger than 1. 
Proposal 5: DCI based partial overlap BWP for NR-DC will be handled separately within each CG. Within each CG, the DCI based BWP switch will follow either already defined single BWP switch delay requirement or follow DCI based simultaneously BWP switch over multiple CCs. 
Proposal 6: For the DCI/RRC based partial overlap BWP switch delay over different FR, within each FR, the DCI/RRC based BWP switch requirement will reuse its corresponding requirement of DCI/RRC based BWP switch delay requirement for single CC. 
Proposal 7: For partial overlap timer based BWP switch over multiple CCs, each involved BWP switch delay could reuse already existing BWP switch delay for single CC. The total delay from the beginning till all involved CC finishing their BWP switch, is N times of single BWP switch delay. 


	R4-2003380
	vivo
	Proposal 1: For various partial overlap BWP case, interruption period requirement for BWP switch over single CC case can be reused. 
Proposal 2: Use option 2 as the base to define the interruption period. 
Proposal 3: The total interruption length for the simultaneously BWP switch case is defined based on the assumption where there is no gap between each individual interruption and every individual interruption has the same length.   
Proposal 4: The total interruption length for the simultaneously BWP switch case is ⸢N/K⸣*X where X is the interruption length defined for BWP switch over single CC. The impact of different SCS could be investigated further or reuse the current principle used to determine the interruption period caused the BWP switch over single CC.


	R4-203202
	Intel
	Proposal 1: K=1 and D = 450us for Type 1 and 1.5ms for Type 2 are assumed for DCI/timer based simultaneous BWP switch delay requirement.
Proposal 2: For simultaneous BWP switching on multiple CCs, the interruption time is scaled by the number of CCs.
Proposal 3: The BWP switching requirements for partial overlap triggering on multiple CCs is the same as that of single CC


	R4-2003396
	Apple
	Proposal #1: For DCI/ timer based BWP switch with simultaneous triggering, define D = 450us for Type 1; 1.5ms for Type 2 UE and define K=1. 
Proposal #2: Define RRC based BWP switching delay on multiple CCs as ; Where DRRC = 1.5ms.
Observation #1: With K=1, the interruption on each CC due to simultaneous triggering of multiple BWP switch is the same as single CC.
Proposal #3: The interruption requirements for BWP switch on single CC can be re-used for multiple CCs with simultaneous triggering.
For partial overlap triggering:
Observation #2: The BWP switching delay for partial overlap triggering with 1 CC in each FR would be the same as single CC case.
Observation #3: The BWP switching delay for partial overlap triggering with multiple CCs in each FR undergoing simultaneous BWP switch would be the same as that for simultaneous triggering.
Proposal #4: For DCI and RRC based BWP switch with partial overlap triggering, re-use the switching delay requirements from single CC and simultaneous triggering case with K=1.
Observation #4: With partial overlap triggering, the BWP switch on CCs needs to be processed sequentially resulting in switching delay of N*TBWPSwitchDelay.
Proposal #5: For timer based BWP switch with partial overlap in NR-DC operation is only defined when UE supports per FR gap.
Proposal #6: In NR-DC, for timer based BWP switch with partial overlap triggering re-use the switching delay requirements from single CC and simultaneous triggering case.
Proposal #7: In NR-CA, for timer based BWP switch with partial overlap triggering the switching delay is defined as N*TBWPSwitchDelay.


	R4-2003504
	MediaTek inc.
	Observation 1: Only define FR1+FR2 band combination for NR-DC in RAN4 RF session.
Proposal 1: Only define multiple BWP switch requirement for FR1+FR2 in NR-DC.
Proposal 2: For simultaneous DCI-based or timer-based BWP switch, the delay requirement for BWP switch in multiple CCs is , where D=100us for Type 1; 200 us for Type 2, and K=1.
Proposal 3: For simultaneous RRC-based BWP switch, the delay requirement for BWP switch in multiple CCs can be the same as single CC BWP switch without extension.
Proposal 4: The overall interruption experienced by the victim cell shall be extended by the number of aggressor cells undergoing simultaneous BWP switch.
· The interruption length caused by each aggressor cell is still no longer than 500us.
· The overall interruption length shall be min{, }.
Proposal 5: UE should be allowed to conduct the BWP switch for different request sequentially in a first-come-first-serve manner for non-simultaneous Timer-based BWP switch.
Proposal 6: A waiting time introduced for the 2nd BWP switch request in non-simultaneous DCI-based and RRC-based BWP switch. The duration of waiting time is FFS and is upper bounded by the multiple BWP switch delay of the 1st  CG.


	R4-2003962
	NEC
	Proposal 1: BWP switch delay using DCI/timer based simultaneous trigger is given by TBWPSwitchDelay+D*(⌈N/K⌉-1); Where,
· Nis number of CCs with simultaneous BWP switch; 
· K (=1) is number of CCs that can be processed simultaneously;
· D (=100us for Type1; 200us for Type2) is incremental delay for BWP switch processing on additional CCs;  
Proposal 2: BWP switch delay on multiple CC with simultaneous RRC based trigger is given by    
Proposal 3: In NR-DC, BWP switch delay on each CG should be independent for simultaneous or non-simultaneous BWP switch triggering. 
Proposal 4: BWP switch delay on multiple CC (non-simultaneous) triggered by DCI/Timer = TBWPSwitchDelay+D*(⌈N/K⌉-1) + Interruption due to BWP switch delay on multiple CC (simultaneous) triggered by DCI/Timer; where D=100us for Type 1 and 200 us for Type 2 and K=1.
Proposal 5: RAN4 to agree that RRC based partial overlap BWP switch is defined irrespective of UE per-FR capability. 
Proposal 6: RRC based BWP switch delay on multiple CC (non-simultaneous) for each CG is equal to 


	R4-2003980
	OPPO
	Proposal 1: DCI/timer based simultaneous BWP switching delay for N cells would be: , where 200us for Type 1, and 450us for Type 2, N ≤ 8. 
Proposal 2: RRC based simultaneous BWP switching delay for N cells would be: , where K=1, N ≤ 8. 
Proposal 3: Consider the same interruption for simultaneous BWP switch as Rel-15 single CC on each CC.
Proposal 4: Delay requirement for partial overlap BWP switching on multiple CCs can reuse those for simultaneous one. 
Proposal 5: Consider the same interruption for partial overlap BWP switch as Rel-15 single CC on each CC.


	R4-2004244
R4-2004245

	Huawei, HiSilicon
	partial overlap BWP switching on multiple CCs
Proposal 1: For DCI-based partial overlap BWP switching on multiple CCs, the delay requirement shall be same as simultaneous BWP switching, where the delay is extended only considering the number of CCs within the same FR that the BWP switching is performed simultaneously.
Proposal 2: For RRC-based partial overlap BWP switching on multiple CCs, the delay shall be the same as the delay on single CC (𝑇𝑅𝑅𝐶𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔+𝑇𝐵𝑊𝑃𝑠𝑤𝑖𝑡𝑐ℎ𝐷𝑒 ) without extension. 
Proposal 3: Timer-based BWP switching delay:
For UE which is capable of per-FR gap, the delay shall be TDelay+TBWPSwitchDelay where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range.
For UE which is not capable of per-FR gap, the delay shall be TDelay+TBWPSwitchDelay+D(N-1), where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range, N is the number of partial overlap BWP switch CCs in different FR, and D is the incremental delay (100us for type 1 and 200us for type 2).
Proposal 4: For the aggressor CCs, which are the CCs that UE performing the BWP switching, the requirement shall keep aligned with current requirements that the UE is not required to transmit UL signals or receive DL signals during time switching delay.
Proposal 5: For interruption on victim CCs, the interruption caused by each CC where UE performing BWP switching shall be considered separately, and the length is same as Rel-15 single CC.
simultaneous BWP switching on multiple CCs
Proposal 1: The incremental delay shall be defined per CC, which means K is equal to 1.
Observation 1: If K is equal 1, the incremental delay is actually an averaged value on each CC.
Proposal 2: D=100us for type 1 UE and D=200us for type 2 UE.
Proposal 3: The definition of N shall be defined respectively for Per-UE gap capable UE and Per-FR gap capable UE.
Proposal 4:
DCI-based:
, where the switching delay on single CC, D is 100us for type 1 BWP switching delay and 200us for type 2 BWP switching delay. For UE which is capable of per-FR gap, N is the number of simultaneous BWP switching triggered by DCI on CCs within the same frequency range; For UE which is not capable of per-FR gap, N is the number of simultaneous BWP switching triggered by DCI.
Timer-based:
, where the switching delay on single CC, D is 100us for type 1 BWP switching delay and 200us for type 2 BWP switching delay. For UE which is capable of per-FR gap, N is the number of simultaneous BWP switching triggered by BWP-inactivity timer on CCs within the same frequency range; For UE which is not capable of per-FR gap, N is the number of simultaneous BWP switching triggered by BWP-inactivity timer.
Proposal 5: For RRC-based simultaneous BWP switching on multiple CCs, the delay shall be same as single CC (𝑇𝑅𝑅𝐶𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔+𝑇𝐵𝑊𝑃𝑠𝑤𝑖𝑡𝑐ℎ𝐷𝑒𝑙𝑎  ) without extension.
Proposal 6: For the aggressor CCs, which is the CCs that UE performing the BWP switching, the requirement shall keep aligned with current requirements that the UE is not required to transmit UL signals or receive DL signals during time switching delay.
Proposal 7: For interruption on victim CCs, the interruption caused by each CC where UE performing BWP switching shall be considered separately, and the length is same as Rel-15 single CC, which is the option 1 in the WF


	R4-2004406
R4-2004425

	Ericsson
	For DCI-based triggering:
· Observation # 1: For UE supporting per FR gaps, the BWP switching in one CG will not be interrupted by the BWP switching in the other CG. 
· Proposal # 1: The delay for partially overlapped DCI-based BWP triggering on multiple CCs in a CG shall follow the same principle used for simultaneous DCI-based BWP switching on multiple CCs for the same number of CCs:

Where:
· N = N1+N2
· N1 is the total number of CCs in MCG on which the DCI-based BWP switching is triggered simultaneously within MCG but over partially overlapping time wrt DCI-based BWP switching on N2 number of CCs in SCG. 
· N2 is the total number of CCs in SCG on which the DCI-based BWP switching is triggered simultaneously within SCG but over partially overlapping time wrt DCI-based BWP switching on N1 number of CCs in MCG. 
· K = 1
· D = 100 µs (Type 1) and 200 µs (Type 2)
For RRC-based triggering:
· Proposal # 2: The delay for partially overlapped RRC-based BWP triggering on multiple CCs in a CG shall follow the same principle used for simultaneous RRC-based BWP switching on multiple CCs for the same number of CCs:

Where:
· N = N1+N2
· N1 is the total number of CCs in MCG on which the RRC-based BWP switching is triggered simultaneously within MCG but over partially overlapping time wrt RRC-based BWP switching on N2 number of CCs in SCG. 
· N2 is the total number of CCs in SCG on which the DCI-based BWP switching is triggered simultaneously within SCG but over partially overlapping time wrt RRC-based BWP switching on N1 number of CCs in MCG. 
· K = 4
For timer-based triggering:
· Observation # 2: For the UE capable of per FR gap, the ongoing timer-based BWP switching on a CC in a CG (e.g. MCG) can be interrupted by triggering of timer-based BWP switching on other (N1-1) CCs only within the same CG (e.g. MCG). 
· Observation # 3: For the UE not capable of per FR gap, the ongoing timer-based BWP switching on a CC in a CG (e.g. MCG) can be interrupted by timer-based BWP switching on (N1-1) other CCs within the same CG (e.g. MCG) and also by timer-based BWP switching on N2 CCs in the other CG (e.g. SCG). 
· Proposal # 2: The delay for partially overlapped timer-based BWP triggering on multiple CCs in a CG shall include delay due to simultaneous timer-based BWP switching on multiple CCs and the total duration to account for the interruption caused by timer-based BWP switching on other CCs within the same CG or in both CG depending whether the UE supports per FR gap or not:

For the UE not capable of per FR gaps the delay (Ttimer-partial overlap) for partially overlapped timer-based BWP switching delay on CC in CG1 shall be expressed as follows:

Where:
· N = N1+N2
· N1 is the total number of CCs in CG1 on which the timer-based BWP switching is triggered. 
· N2 is the total number of CCs in CG2 on which the timer-based BWP switching is triggered. 
· K = 1
· D = 100 µs (Type 1) and 200 µs (Type 2)

simultaneous BWP switching on multiple CCs
Proposal 1:  The following values are used in the delay requirements for DCI/timer based BWP switching:
· Type 1: D = 100µs, K = 1
· Type 2: D = 200µs, K = 1
Proposal 2:  The total switching time for RRC-based simultaneous BWP change on N CCs is given by , with K = 4.
Proposal 3: 	Interruption requirements are to be derived once delay requirements have been agreed, and are to be derived under the following principles:
· Each CC for which a BWP change is carried out is causing a separate interruption
· Each interruption is of an absolute length [100]µs
· Temporal distance between interruptions depends on relation between SW processing time and RF reconfiguration time


	R4-2004518
	Nokia, Nokia Shanghai Bell
	1. Delay requirement for DCI-based and Timer-based BWP switching on multiple CCs could be , Where N is the Number of CCs with simultaneous BWP switch.
Delay requirement for RRC-based BWP switching on multiple CCs could be , Where N is the Number of CCs with simultaneous BWP switch. 
interruption requirements for single CC case can be reused for each BWP switch on multiple CCs by simultaneous triggered case or partial overlap triggered case.


	R4-2004784
	Qualcomm Incorporated
	Proposal 1: For DCI based simulatneous switch on N carriers, the BWP switch delay will be, 𝑇𝐵𝑊𝑃𝑆𝑤𝑖𝑡𝑐ℎ𝐷𝑒𝑙𝑎𝑦+𝐷∗(⌈𝑁/𝐾⌉−1) with K=1 and D = 450 us for Type 1 and 1.5 ms for Type 2. 
Proposal 2: For timer based simultaneous switch, same requirements as simultaneous DCI based switch to apply.   
Proposal 3: For simultaneous BWP switch triggered of N cells via RRC, the total delay will be    + + (N-1)*D1
Proposal 4: For DCI or timer-based switch on N carrier, there will be N separate interruptions on all other active carriers. The length of each interruption will be the same as that for single CC as define in Rel-15. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Simultaneous BWP switch on multiple CCs
Sub-topic description: Requirements for simultaneous BWP switch on multiple CCs
Open issues and candidate options before e-meeting:

Issue 1-1-1: Delay requirements for DCI/timer based BWP switch
; N: Number of CCs with simultaneous BWP switch; K is number of CCs that can be processed simultaneously; D is incremental delay for BWP switch processing on additional CCs; FFS on D and K
· Options for D
· Option 1 (MediaTek, NEC, OPPO, Huawei, Ericsson): D=100us for Type 1; 200 us for Type 2
· Option 2 (Qualcomm, Apple, Intel, vivo): D = 450us for Type 1; 1.5ms for Type 2; 
· Option 3 (Nokia): D=100us for Type 1 and Type 2
· Options for K
· Option 1 (Huawei, Intel, Apple, MediaTek, Nokia, Qualcom, vivo, NEC): K=1 
· Definition of N 
· Option 1(Huawei):
· For DCI-based BWP switch
· For UE which is capable of per-FR gap, N is the number of simultaneous BWP switching triggered by DCI on CCs within the same frequency range; For UE which is not capable of per-FR gap, N is the number of simultaneous BWP switching triggered by DCI.
· For timer-based BWP switch
·  For UE which is capable of per-FR gap, N is the number of simultaneous BWP switching triggered by BWP-inactivity timer on CCs within the same frequency range; For UE which is not capable of per-FR gap, N is the number of simultaneous BWP switching triggered by BWP-inactivity timer.
· Recommended WF
· K=1
· Further discussion on D
Issue 1-1-2: Delay requirements for RRC based BWP switch
· Option 1: Extended RRC based BWP switching delay on multiple CCs:
· Option 1a (Apple): ; Where DRRC = 1.5ms
· Option 1b (OPPO):  ; K=1, N ≤ 8.
· Option 1c (Ericsson): , with K = 4.
· Option 1d (Nokia):   
· Option 1f (Qualcom):  + + (N-1)*D1
· Option 1g(vivo): ; (K>1)
· Option 2 (MTK, NEC, Huawei): Same as single CC ( without extension
· Recommended WF
· Further discussion

Issue 1-1-3: Interruption requirements for simultaneous BWP switch
· Option 1(Apple, OPPO,  Nokia, Qualcom): Same interruption as Rel-15 single CC on each CC. 
· Option 1A (Huawei): The length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC
· Option 2: Extend interruption compared to single CC case; Extension depends on number of CCs undergoing simultaneous BWP switch
· Option 2a (Vivo): ⸢N/K⸣*X where X is the interruption length defined for BWP switch over single CC. The total interruption length is defined based on the assumption where there is no gap between each individual interruption and every individual interruption has the same length.   
· Option 2b (MTK): The overall interruption length shall be min{, }.
· Option 2c (Intel): the interruption time is scaled by the number of CCs
· Option 2d (Ericsson): 
· Each CC for which a BWP change is carried out is causing a separate interruption;
· Each interruption is of an absolute length [100]µs
· Temporal distance between interruptions depends on relation between SW processing time and RF reconfiguration time
· Recommended WF
· Further discussion


Sub-topic 1-2: Partial overlap BWP switch on multiple CCs
Sub-topic description : Requirements for partial overlap BWP switch on multiple CCs
Open issues and candidate options before e-meeting:
Issue 1-2-1: Conditions when requirements for partial overlap BWP switch are defined
· Option 1 (NEC): RRC based partial overlap BWP switch is defined irrespective of UE per-FR capability.
· Option 2 (Apple): Timer based BWP switch with partial overlap in NR-DC operation is only defined when UE supports per FR gap.
· Option 3 (MTK): Only define multiple BWP switch requirement for FR1+FR2 in NR-DC.
· Option 4(vivo): DCI based partial overlap BWP for NR-DC can be defined and will be handled separately within each CG.
· Recommended WF
· Further discussion

Issue 1-2-2: Delay requirements for DCI based BWP switch 
· Option 1 (Apple, OPPO, Huawei): re-use the switching delay requirements from single CC and simultaneous triggering case 
· Option 1a (vivo): within each FR, re-use the switching delay requirements from single CC and simultaneous triggering case ; BWP switches at different FR do not impact each other
· 
· Option 2 (Ericsson): 
                         Where:
· N = N1+N2
· N1 is the total number of CCs in MCG on which the DCI-based BWP switching is triggered simultaneously within MCG but over partially overlapping time wrt DCI-based BWP switching on N2 number of CCs in SCG. 
· N2 is the total number of CCs in SCG on which the DCI-based BWP switching is triggered simultaneously within SCG but over partially overlapping time wrt DCI-based BWP switching on N1 number of CCs in MCG. 
· K = 1
· D = 100 µs (Type 1) and 200 µs (Type 2)

· Option 3 (MTK): A waiting time introduced for the 2nd BWP switch request in non-simultaneous DCI-based and RRC-based BWP switch. The duration of waiting time is FFS and is upper bounded by the multiple BWP switch delay of the 1st  CG.
· Option 4 (NEC): BWP switch delay on multiple CC (non-simultaneous) triggered by DCI/Timer = TBWPSwitchDelay+D*(⌈N/K⌉-1) + Interruption due to BWP switch delay on multiple CC (simultaneous) triggered by DCI/Timer; where D=100us for Type 1 and 200 us for Type 2 and K=1. 
· Recommended WF
· further discussion

Issue 1-2-3: Delay requirements for Timer based BWP switch 
· Option 1 (Apple):              
· In NR-DC, for timer based BWP switch with partial overlap triggering re-use the switching delay requirements from single CC and simultaneous triggering case.
· In NR-CA, for timer based BWP switch with partial overlap triggering the switching delay is defined as N*TBWPSwitchDelay.
· Option 2 (MTK, vivo): UE should be allowed to conduct the BWP switch for different request sequentially in a first-come-first-serve manner for non-simultaneous Timer-based BWP switch.
· Option 3 (NEC): BWP switch delay on multiple CC (non-simultaneous) triggered by DCI/Timer = TBWPSwitchDelay+D*(⌈N/K⌉-1) + Interruption due to BWP switch delay on multiple CC (simultaneous) triggered by DCI/Timer; where D=100us for Type 1 and 200 us for Type 2 and K=1.
· Option 4 (OPPO): can reuse those for simultaneous one.
· Option 5: Depending on whether UE is capable of per-FR gap.
· For UE capable of per-FR gap: 
· Option 1 (Huawei):  TDelay+TBWPSwitchDelay where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range.
·  Option 2 (Ericson):   
· For UE not capable of per-FR gap: 
· Option 1 (Huawei):  TDelay+TBWPSwitchDelay+D(N-1), where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range, N is the number of partial overlap BWP switch CCs in different FR, and D is the incremental delay (100us for type 1 and 200us for type 2).
· Option 2 (Ericsson):  
                                                       Where:
· N = N1+N2
· N1 is the total number of CCs in CG1 on which the timer-based BWP switching is triggered. 
· N2 is the total number of CCs in CG2 on which the timer-based BWP switching is triggered. 
· K = 1
· D = 100 µs (Type 1) and 200 µs (Type 2)
· Recommended WF
· Further discussion

Issue 1-2-4: Delay requirements for RRC based BWP switch 
· Option 1 (Vivo, Intel, NEC, Huawei): requirement for BWP switch over single CC case can be reused.
· Option 2 (Apple, OPPO): re-use the switching delay requirements from single CC and simultaneous triggering case
· Option 2a (vivo): within each FR, re-use the switching delay requirements from single CC and simultaneous triggering case , BWP switches at different FR do not impact each other
· Option 3 (Ericsson):

                                           Where:
· N = N1+N2
· N1 is the total number of CCs in MCG on which the RRC-based BWP switching is triggered simultaneously within MCG but over partially overlapping time wrt RRC-based BWP switching on N2 number of CCs in SCG. 
· N2 is the total number of CCs in SCG on which the DCI-based BWP switching is triggered simultaneously within SCG but over partially overlapping time wrt RRC-based BWP switching on N1 number of CCs in MCG. 
· K = 4
· Option 4 (MTK): A waiting time introduced for the 2nd BWP switch request in non-simultaneous DCI-based and RRC-based BWP switch. The duration of waiting time is FFS and is upper bounded by the multiple BWP switch delay of the 1st  CG.
· Recommended WF
· Further discussion

Issue 1-2-5: Interruption requirements for partial overlap BWP switch
· Option 1 (intel, OPPO, Nokia): Consider the same interruption for partial overlap BWP switch as Rel-15 single CC on each CC.
· Option 1A (Huawei): The length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC
· Recommended WF
· Agree on Option 1A: The length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC


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

	Mediatek
	Issue 1-1-1:
 Option 1
To option 2, if we consider 8CCs BWP switch in FR2, for type 2 UE, the overall delay is about 3+1.5*8=15 ms. The overall delay will be near 120 slots for SCS=120KHz FR2 carrier which is longer than the time occasion for scheduling DL reception and UL transmission by DCI.
	TS 38.213 section 12
A UE does not expect to detect a DCI format 1_1 or a DCI format 0_1 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133].


In TS38.331, the max value of k0, k2 is 32 slots which equals 4ms processing time for SCS=120KHz. This should be the upper bound for DCI-based BWP switch.
Issue 1-1-2:
 Option 2
We think 6ms already have enough margin for RRC-based multiple BWP switch. If we just extend 6ms with N CCs. Considering 8CCs case, the value is very exaggerated and unreasonable. 
Issue 1-1-3:
  Option 1A and 2b
There are two different perspectives for interruption: overall interruption duration, single interruption
We also agree with Huawei’s proposal: The length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC.
And the overall interruption length shall have an upper bound by total BWP switch delay.

Issue 1-2-1:
  Option 3
In last meeting, we agree to only define the requirement for partial overlap only for UE supporting per-FR gap capability, but we shall also emphasis that the requirement will only define for NR DC FR1+FR2.

Issue 1-2-2:
  Option 3
  UE will pending the 2nd BWP switch request from the later CG because UE may need to handle the (multiple) RF re-tuning in the former CG. A waiting time shall be introduced for the 2nd BWP switch request in non-simultaneous BWP switch.

Issue 1-2-3:
  Option 2
If timer-based BWP switch is triggered, that means UE is now in a very low traffic mode, and it is highly likely that UE will still detect no PDCCH right after BWP switch. Thus, UE shall be allowed to conduct the BWP switch for different request sequentially in a first-come-first-serve manner for timer-based non-simultaneous BWP switch.

Issue 1-2-4:
  Option 4
  UE will pending the 2nd BWP switch request from the later CG because UE may need to handle the (multiple) RF re-tuning in the former CG. A waiting time shall be introduced for the 2nd BWP switch request in non-simultaneous BWP switch.

	QC
	Issue 1-1-1
Agree on K =1. For D, at the moment the options are too far apart. One suggestion would be to have different values of D for FR1 and FR2. Since FR2 slot lengths are shorter maybe we can have it faster in FR2 than in FR1. 
Issue 1-1-2
Agree that just replicating the 6ms might be an overkill. However, 6ms across multiple CC’s may not be enough. That is why we propose a middle ground of similar to DCI based switch to have an additional incremental delay (<6ms) for each additional cell. 
Issue 1-1-3
Our intention on interruption has always been that each CC that does a BWP switch causes a separate interruption on all other cells. We believe HW’s option 1a captures out intent more clearly. 

Issue 1-2-1
We would want to avoid defining partial overlap cases as far as possible. The only limited case where it seems feasible to define these would be for per-FR gap UE’s where the NR-DC has one CG on FR1 and the other on FR2. Else, due to short delays and the possibility of interruption the chances of failure are high. 
 Issue 1-2-2
Question to clarify this: Is the assumption here that this is only for per-FR UE and in case of FR1+FR2 DC? 
We agree with MTK that there should be some waiting time before the second CG can start BWP switch. The rest of the requirements can be re-used from NR SA/EN-DC
Issue 1-2-3
In both CA and DC, this should be done sequentially. 
Issue 1-2-4
Need agreement on 1-1-2 before proceeding here

Issue 1-2-5:
Follow requirements from 1-1-3


	Huawei, HiSilicon
	Issue 1-1-1: 
We support option 1 for D.
For the value of K, it seems that most of companies support K=1. As mentioned in our paper, we shall define the delay requirement for K=1, which is a normalized method to considered the average incremental delay per additional CC. Thus, for K=1, we support option 1 for the value of D (100 us for type 1 and 200us for type 2), option 2 is too pessimistic, which will lead to a quite long switching delay.
For the definition of N, as analysed in the partial overlapping case. N shall be distinguished between Per-FR gap and Per-UE gap cases.
Issue 1-1-2: Delay requirements for RRC based BWP switch
We support option 2.
For RRC based BWP switch, it is already a quite relaxed requirements for single CC. We support option 2, which is no extension for the RRC based BWP switch delay.
Issue 1-1-3: Interruption requirements for simultaneous BWP switch
We support option 1A.
For the interruption requirements. It is already agreed that the interruption shall be considered separately on each CC. So we are talking about the length of each separate interruption. It is reasonable that the length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC, as we further explained in option 1A.
Issue 1-2-1:
For the conditions for partial overlapping BWP switch, we think it is quite clear from the agreements from last 2 meetings. For DCI-based and RRC-based cases, only NR-DC (FR1+FR2) will be considered for UE which is capable of Per-FR gap. For timer-based case, there is no further restrictions.
Issue 1-2-2:
We support option1. Option 1 and option 1a are actually same. Based on the condition as mentioned in Issue 1-2-1, the partial overlapping BWP switch will only happen between CGs, and for UE which is capable of per-FR gap. Only single CC switch or simultaneous BWP switch will be considered within one CG. Under the conditions (NR-DC and per-FR gap), there will not be impact between CGs in option 2 and no waiting time is needed in option 3.
Issue 1-2-3: 
We support option 1 in option 5.
Timer-based partial overlapping BWP switch is a little bit complicated. As defined in RAN1 spec, UE will delay the timer-trigger BWP switch until a subframe for FR1 or half a subframe for FR2 that is immediately after the UE completes the ongoing BWP switch within the same FR. Thus, the requirements shall be defined respectively for per-UE gap UE and per-FR gap UE.
Issue 1-2-4: 
We support option 1. If the issue 1-1-2 is agreed not to extend the RRC-based delay. We believe option 2 here is actually same as option 1.
Issue 1-2-5:
We support option 1A. The same comments as in issue 1-1-3.

	Apple
	Issue 1-1-1
Still support Option 2. 
Regarding MTK’s reference to RAN1 spec, that applies in case of single CC.  
Issue 1-1-2
Still support Option 1a. Option 1f is also similar to 1a. Option 2 is definitely very tight for multiple CCs.
Issue 1-1-3
Support Option 1. To clarify, we mean that the interruption on victim CC due to each aggressor CC is same as Rel-15 single CC. The number of aggressor CCs (M) and CCs undergoing BWP switch (N) might be different. Where M<=N. Hence we prefer to define interruption due to each aggressor CC and keep Rel-15 requirement for single CC.
Issue 1-2-1
Support option2. Also support adding clarification suggested in option3. NR-DC is only for FR1+FR2. 
For Option 1 – Could proponents please clarify how RRC command can be decoded successfully if UE doesn’t support per FR gap and BWP switch command is received during active BWP switch duration?
Option 3 – Good to add clarification that NR-DC is for FR1+FR2 DC
Option 4 – It was agreed that DCI based partial overlap is only for NR-DC case. With last meeting’s agreement of limitation on per FFR gap capable UE, is this additional definition required? 
Issue 1-2-2
Support Option 1.
For option 3, not sure why waiting time if needed if UE supports per FR gap and the processing within each CG is independent. 
Issue 1-2-3
Support option 1. We should have limitation on timer based for NR-DC operation, otherwise the delays on each CG will be unknown to the other and network will not know the actual delay and when to schedule on new BWP.
For option 5, the switching time on each CG would be independent and N=N1+N2 should not be considered. There would be no way to coordinate delays between CGs.
Issue 1-2-4
Option 2
For option 4, not sure why waiting time if needed if UE supports per FR gap and the processing within each CG is independent. 
Issue 1-2-5
Option 1A: The interruption due to each aggressor CC on victim CC is same as Rel-15. We propose t have same interruption requirements as simultaneous triggering case. Consider interruption due to each BWP separately.


	OPPO
	Issue 1-1-1:
Agree with the recommended WF. And we would like to provide another option for compromise, as Proposal 1 in our paper.
Option 4: 
K=1, 
D= 200us for Type 1, and 450us for Type 2, 
N ≤ 8. 
Issue 1-1-2:
Support option 1b. We think option 2 is tight for multiple CCs. 
In addition, we find option 1a, 1b, 1d, 1f are the same under the condition: K=1 and D1 or DRRC is equal to. So we would propose a compromise for people to further decide either K>1 or a shorter D1 than . 
Issue 1-1-3
Support Option 1. Prefer to define interruption due to each aggressor CC and keep Rel-15 requirement for single CC.
Issue 1-2-1
Follow the previous agreement in last meeting: For DCI-based and RRC-based cases, only NR-DC (FR1+FR2) will be considered for UE which is capable of Per-FR gap. For timer-based case, there is no further restrictions.
Issue 1-2-2
Support Option 1. 
Issue 1-2-3
Support to reuse requirements for simultaneous triggering case at least for NR-DC. FFS for NR CA.
So Option 1 can be as baseline for further discussion.
Issue 1-2-4
Support Option 2.
Further clarification is needed for waiting time before the second CG can start BWP switch.
Issue 1-2-5
Agree with the recommended WF.

	vivo
	Issue 1-1-1:
Support option 2. Assuming only 2 simultaneously BWP switches, under this case N = 2 and K=1, the extension of the total BWP switch delay is quite limited if D is 200us for type 2.  
Issue 1-1-2:
We can support Apple’s proposal option 1a to find a reasonable extension on the BWP switch delay under this scenario. 
Issue 1-1-3
We agree with MTK’s observation that there are two different ways for interruption: one overall interruption duration or multiple single interruptions.
To make progress we can compromise to option 1a. In addition we think option 1 and 1a actually have the same meaning based on clarifications from other companies. 

Issue 1-2-1
As discussed before, our understanding is partial overlap DCI based multiple BWP switch will not be defined for non per-FR capability UE within one CG group. We are ok to limit the case to: for partial overlap DCI-based case, only NR-DC (FR1+FR2) will be considered.
Issue 1-2-2
Based on our understanding on 1-2-1, then only DCI based single CC switch or DCI based simultaneous BWP switches will happen within one CG for a particular FR. Under this scenario option 1a and option 1 is identical and we can support option 1. 
Issue 1-2-3
Support option 2.
Issue 1-2-4
Support option 1.
Issue 1-2-5
OK with recommended WF.

	Ericsson
	Issue 1-1-1
We support Option 1 for D (D=100us/450us for additional CCs)
SW processing in response to a trigger, RF programming, and PLL stabilization can be pipelined for additional carriers, hence we do not see that the total time for each of those activities should be added per additional CC.
We support Option 1 for K (K=1)
We support Option 1 for N
Issue 1-1-2
Our preference is Option 1c, but we can consider some hybrid with Options 1a and 1f (if D _RRC is reasonably short). The main difference is that in Option 1c, we assume that already the existing requirement is providing time enough to switch more carriers. We can further discuss Qualcomm’s proposal on distinguishing between FR1 and FR2. We would of course also accept Option 2, but recognize that when exceeding some number of CCs, more time may be needed.
For Option 1g, we think that the ceiling operation gives undesirable effect by adding 6ms when e.g. N-K = 1, although the UE might be capable of handling K>1 CCs during the 6ms. 
For Option 1b and Option 1d we do not see why 6ms additional time would be needed per CC. The UE has already done the RRC processing and hence received the triggers. After this point, we see little difference from the processing needed for DCI/timer-based triggering. Can proponents please explain why so much additional time is needed?
Issue 1-1-3
Here we support Option 2d, but can consider looking more into Option 1A. The difference seems only to be about the interruption length. According to our understanding, the interruption is caused by PLL stabilization which takes about 100us. The impact on slots will however depend on the numerology. Hence we think that using the interruption length from Rel-15 single CC BWP change might give a longer total interruption than actually needed, and therefore give a too lax requirement which may impact the achievable end-user throughput in CA, and also potentially the achievable system throughput in DC. The key here is whether the interruptions in Option 1A, if decribed in terms of slots, can be partially overlapping or whether they are assumed to be sequential. If partially overlapping, Options 2d and 1A are not far apart.
Issue 1-2-1
Follow agreements from RAN4#94-e: define DCI-based and RRC-based partial overlap BWP switch for  UE supporting per FR gap but timer-based partial overlap BWP switch for all UEs i.e. also for UE supporting per UE gaps.   
Issue 1-2-2
We support Option 2. In principle this means reusing the switching delay requirements for simultaneous triggering case but difference with option 1 is that the total number of CCs on which simultaneous BWP is triggered within the same CG is not 1 rather depends on UE capability. 
Issue 1-2-3
We support Option 5, UE capable of per-FR gap: Option 2 and for UE not capable of per-FR gap: Option 2. 
Issue 1-2-4
We support Option 3. In principle this also means reusing the switching delay requirements for simultaneous triggering case by defining the total number of CCs on which simultaneous BWP is triggered within each CG. 
Issue 1-2-5
We support Option 1A as agreed in the last meeting, but with the same comment as for 1-1-3: can the interruptions, when described as impacted slots, be partially overlapping or is it assumed that they are sequential?

	NEC
	Issue 1-1-1:
We support 1ption 1 for D. Since software processing can be done in parallel, we do not see more additional delay is required than option 1.  
We support option 1 for K (K=1)
We support Huawei proposal for N, that is option 1
Issue 1-1-2
Our preference is option 2. We feel that total of 16ms delay for RRC BWP switching is sufficient. However, we can agree to combination of option 1c and 1a/1f. 
For example new option can look like, 
Upto K CC, single CC switching delay applies; More than K CC, additional delay of DRRC*(N-K) is added. That is, 
  for N≤4; and  for N>4;
Issue 1-1-3
We support Option 2d. We are also OK with Apple’s proposal that is option 1. 

Issue 1-2-1
We can compromise to defining requirements for RRC based partial overlapping BWP switch to UE supporting per-FR gap only.
Issue 1-2-2
We support option 1. Each CG delay is independent because UE supports per-FR gap. And since partial over lapping switch supported only for per-FR gap capable UE, we think there is no need of any wait time required. 
Issue 1-2-3
We support option 5 (option 2) (similar as option 3) for UE capable of per-FR gap and For UE-capable of per-UE gap. 
Issue 1-2-4
We support Option 1. 


	Intel
	Issue 1-1-2:
support option 1. agree that there should be some margin for RRC based BWP switching delay for multiple CCs. Detail equation can be further discussed.
Issue 1-1-3:
prefer option 2c. considering the worst case that all the interruption happens in sequence and not overlap. Also fine to compromise to option 1a.
Issue 1-2-1:
option 3 is fine.
Issue 1-2-2:
support option 1a. when the condition applied for partial overlap BWP switch is FR1+FR2 NR-DC, for different FR, the UE can re-use the switching delay for single CC and simultaneous cases. Not clear why waiting time is needed for different CGs.
Issue 1-2-3:
from the RAN1 spec, 
	When a UE's BWP inactivity timer for a cell within FR1 (or FR2) expires within a time duration where the UE is not required to receive or transmit for an active UL/DL BWP change in the cell or in a different cell within FR1 (or FR2), the UE delays the active UL/DL BWP change triggered by the BWP inactivity timer expiration until a subframe for FR1 or half a subframe for FR2 that is immediately after the UE completes the active UL/DL BWP change in the cell or in the different cell within FR1 (or FR2).


it shows that the delay happens only inside each FR, which is regardless of whether UE is capable of FR gap or not.
please Huawei clarify what did D(N-1) mean? 
Issue 1-2-4:
Depends on the conclusion in 1-1-2.
Issue 1-2-5:
Depends on the conclusion in 1-1-3.

	Huawei
	Further comment to Intel’s question for issue 1-2-3:
For timer based BWP switch, it could be observed from RAN1 spec that there is no partial overlapping cases within the same FR, because UE will delay the timer-based BWP switch until the ongoing BWP switch within the same WF is complete. The delay is TDelay in our proposal for both per-FR and per-UE gap UE, and it is the delay before the timer-based BWP switch is really initiated.
However, the partial overlapping BWP switch could still happen between CGs (FR1+FR2). For example, for UE which is not capable of per-FR gap, the BWP switch in FR2 could be partial overlapped with the BWP switch in FR1 and will have impact on the BWP switching delay. For UE which is not capable of per-FR gap, with the assumption that K=1, D(N-1) indicate extension of the BWP switching delay caused by the partial overlapping BWP switch from the other CG(FR).

	Mediatek
	Issue 1-1-1
To Apple, 
From our RAN1’s understanding, this spec. is applied for all CCs’ scenario. The intention of cross BWP scheduling in RAN1 is to verify whether UE finished the BWP switch successfully. The ACK/NACK feedback to the DL data in new BWP can inform the network. K0, K2 was already defined in RAN2 spec. and this cross BWP scheduling restrict the total BWP switch time in multiple CCs.

Issue 1-2-2, 1-2-4
From RAN2 spec. TS38.331, UE only need to perform one RRCreconfiguration at a time. If two RRC commands are coming within 10ms, the 2nd RRC command shall wait till UE finish the 1st RRC processing. 

	[bookmark: _Toc20425650][bookmark: _Toc29321046]5.1.2       General requirements
The UE shall:
1>  process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed before starting the processing of a subsequent message;
NOTE:     Network may initiate a subsequent procedure prior to receiving the UE's response of a previously initiated procedure.



This is one of the reason about the waiting time. Another reason is that UE might have some RF control sharing between FR1 and FR2 even UE have two independent RF chains to support per-FR gap. If two RF switching comes nearly each other, UE had to wait some time to switch the RF control.

	Nokia, Nokia Shanghai Bell
	Issue 1-1-1: For K, Agree with K=1. For D, we support option 3, if we really need the extra delay for BWP switching processing for each addition CC, 100us should be reasonable, and we do not see any necessary to extend more longer extra delay for Type 2 since we already have a very relax delay requirement for Type 2 in BWP switching on a single CC and it is fairly long. Hence, we would prefer 100us for both Type 1 and Type 2.
Issue 1-1-2: considering the RRC based BWP switching on a single CC is very relax, 6ms extend for each CC is unacceptable. We would support option 2, no extension compared to single CC. 
Issue 1-1-3: We support option 1. Interruption on other CCs caused by BWP switching should be considered separately and follow the requirements defined for single CC.  
Issue 1-2-4: we can follow the definition for simultaneous case.
Issue 1-2-5: We support option 1. Interruption on other CCs caused by BWP switching should be considered separately and follow the requirements defined for single CC.  



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

	R4-2003652

	QC: Wait till open issues are settled 

	
	Company BHuawei: We suggest to postpone the discussion of CRs to the 2nd round until we have solid conclusions. Same comments for other CRs for this topic.

	
	Apple: Prefer to wait until some agreements are made to comment on CRs

	
	Ericsson: Prefer to wait until key issues have been settled.

	R4-2004519

	QC: again, depends on how open issues get resolved

	
	Apple: Prefer to wait until some agreements are made to comment on CRsCompany B

	
	Ericsson: Prefer to wait until key issues have been settled.

	R4-2004520

	QC: again, depends on how open issues get resolved

	
	Apple: Prefer to wait until some agreements are made to comment on CRsCompany B

	
	Ericsson: Prefer to wait until key issues have been settled.

	R4-2004521

	QC: again, depends on how open issues get resolved

	
	Apple: Prefer to wait until some agreements are made to comment on CRsCompany B

	
	Ericsson: Prefer to wait until key issues have been settled.



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 

	Issue 1-1-1: Delay requirements for DCI/timer based BWP switch

	According to the 1st round discussion, majority view on K is K=1. It is recommended to agree on K=1. Regarding D, there are still multiple proposals from companies, most of which are basically same as that in the last meeting. Thus it is suggested to find some mid-ground, e.g. whether some value between option 1 and option 2 can be acceptable (e.g. averaged value: 300us for type 1, 800us for type 2).
	; N: Number of CCs with simultaneous BWP switch; K is number of CCs that can be processed simultaneously; D is incremental delay for BWP switch processing on additional CCs; FFS on D and K



Tentative agreements: K=1, option 1 of definition of N
Recommendations for 2nd round: Further discuss D.

	Issue 1-1-2: Delay requirements for RRC based BWP switch

	Although some companies may have different view, most companies are fine to extend delay for RRC based BWP switching on multiple CCs. For the sake of progress, it is recommended to follow majority view to allow some additional delay.
Regarding how to extend the delay, since most companies proposed K=1 in DCI based BWP switching, it is suggested to discuss whether K=1 can also apply for RRC based BWP switching. If K=1 is acceptable, then option 1b, 1c and 1d are more or less the same and can be reformulated into: . Somehow it can be merged with option 1a and 1f with difference that DRRC needs to be further discussed:
; Where DRRC is FFS
Tentative agreements: extended delay for RRC based BWP switching on multiple CCs is needed
Recommendations for 2nd round: companies are encouraged to further discuss DRRC in above equation. Given that some companies even proposed no extension is needed, DRRC is not expected to be very long.

	Issue 1-1-3: Interruption requirements for simultaneous BWP switch

	It is common understanding that the length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC. However, situation becomes quite complicated when discussing the location of interruption (including different UE implementation e.g. partial overlapping interruption, sequential interruption and so on). To avoid such complicated discussion and allow all kinds UE implementation, it is recommended to only considered separate interruption while not having restriction on the total interruption length. Each interruption shall meet the requirement individually.
Tentative agreements: The length of each separate interruption caused by each CC where UE performs BWP switching is same as Rel-15 single CC
Recommendations for 2nd round: companies can further check if tentative agreement above is enough or if additional restriction on total interruption length is still needed.

	Issue 1-2-1: Conditions when requirements for partial overlap BWP switch are defined

	Agreement in previous RAN4 meetings for information:
	Agreement in Ran4#93
RRC based switching is considered for NR-DC only
Agreement in Ran4#94-e
Conditions when requirements for partial overlap BWP switch are defined
Agreement: For DCI and RRC based BWP switch with partial overlap switch requirements are defined only defined when UE is capable of per FR gap. No restriction for timer based


Most companies prefer to clarify that the agreement apply only for FR1+FR2 NR-DC.
For timer-based BWP switch with partial overlap, most companies prefer not to revisit previous agreement that No restriction is needed.
Tentative agreements: For DCI and RRC based BWP switch with partial overlap, partial overlap is defined for FR1+FR2 in NR-DC when UE is capable of per FR gap.
Recommendations for 2nd round: N/A

	Issue 1-2-2: Delay requirements for DCI based BWP switch 

	Most companies seem to agree with option 1. i.e. re-using the switching delay requirements from single CC and simultaneous triggering case. However, some company still wants to add additional waiting time.
Tentative agreements: no consensus in the 1st round.
Candidate options:
· Option 1 (Apple, OPPO, Huawei, Vivo, NEC, Intel): re-use the switching delay requirements from single CC and simultaneous triggering case 
· Option 2 (Ericsson): 
                         Where:
· N = N1+N2
· N1 is the total number of CCs in MCG on which the DCI-based BWP switching is triggered simultaneously within MCG but over partially overlapping time wrt DCI-based BWP switching on N2 number of CCs in SCG. 
· N2 is the total number of CCs in SCG on which the DCI-based BWP switching is triggered simultaneously within SCG but over partially overlapping time wrt DCI-based BWP switching on N1 number of CCs in MCG. 
· K = 1
· D = 100 µs (Type 1) and 200 µs (Type 2)

· Option 3 (MTK, Qualcom): A waiting time introduced for the 2nd BWP switch request in non-simultaneous DCI-based and RRC-based BWP switch. The duration of waiting time is FFS and is upper bounded by the multiple BWP switch delay of the 1st CG.
· Option 4 (NEC): BWP switch delay on multiple CC (non-simultaneous) triggered by DCI/Timer = TBWPSwitchDelay+D*(⌈N/K⌉-1) + Interruption due to BWP switch delay on multiple CC (simultaneous) triggered by DCI/Timer; where D=100us for Type 1 and 200 us for Type 2 and K=1. 
Recommendations for 2nd round: further discuss the issue.

	Issue 1-2-3: Delay requirements for Timer based BWP switch 

	It is majority view that timer-based BWP switch should be delayed by ongoing timer-based BWP switch. However, there are still diverse views on how to extend the delay.
Tentative agreements: timer-based BWP switch should be delayed by ongoing timer-based BWP switch.
Recommendations for 2nd round: further discuss how to extend the delay. 

	Issue 1-2-4: Delay requirements for RRC based BWP switch 

	MTK pointed out that according to RAN2 spec the processing of a message shall be completed before starting the processing of a subsequent message. Therefore a waiting time is needed for the 2nd RRC processing. With this additional waiting time, it is recommended to discuss whether BWP switch in each CG can reuse the requirement for simultaneous BWP switch (on single and/or multiple CCs)
Tentative agreements: no agreement in the 1st round.
Recommendations for 2nd round: further discuss the issue.

	Issue 1-2-5: Interruption requirements for partial overlap BWP switch

	No agreement in the 1st round. Outcome of 1-1-3 can be used as baseline for further discussion.
Tentative agreements: no agreement in the 1st round.
Recommendations for 2nd round: further discuss the issue.



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

	1
	Wayforward for BWP switching on multiple CCs
	Intel



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  

	R4-2003652
	postponed

	R4-2004519
	postponed

	R4-2004520
	postponed

	R4-2004521
	postponed



Discussion on 2nd round (if applicable)

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


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

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



Topic #2: UL Spatial Relation Info Switching 
In RAN4#94e the following agreements were made for UL spatial relation info switching.
· Define MAC CE based spatial relation info switching delay for PUCCH
· Define RRC based spatial relation info switching delay for P-SRS
· Define DCI based spatial relation info switching delay for A-SRS 
· When spatial relation info associated with DL-RS
· For unknown TCI state, there is no requirement 
· For known TCI state, refer to RAN1 spec.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003205
	Intel Corporation
	Proposal 1: Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH is THARQ +3ms.
Proposal 2: MAC CE based spatial relation info switching delay for PUCCH associated with DL RS is defined as: 		
               THARQ +3ms for known TCI state			
               THARQ + 3ms + TL1-RSRP for unknown TCI state
Proposal 3:  Discuss whether DL timing tracking is needed when MAC CE based spatial relation info switching is associated with DL-RS for PUCCH.
Proposal 4: Don’t define PUSCH spatial relation switching requirement.
Proposal 5: For delay requirement for RRC based spatial relation info switching associated with SRS or DL-RS for P-SRS, no requirement is defined in RAN4.
Proposal 6: For SP-SRS, MAC CE is configuring the spatial relation info rather than switching, prefer to not define requirement for this case. 
Proposal 7: When UL transmission is configured with spatial relation info associated with DL RS and the TCI state of the DL RS is unknown, the UE shall drop UL transmission until TCI state is known.


	R4-2003397
	Apple
	Observation #1: When associated resource for uplink spatial relation info is SRS, the delay in switching the command decoding time.
Proposal #1: No requirements are introduced for uplink spatial relation info switching when associated source is SRS.
Observation #2: RRC based spatial relation info switch are applicable to both PUCCH and P-SRS.
Observation #3: Switching delay requirements for PUCCH and P-SRS for RRC based switch shall be the same.
Proposal #2: Define RRC based spatial relation info switch requirements for both PUCCH and P-SRS when associated RS is DL-RS.
Proposal #3: For RRC based uplink spatial relation info switch associated with DL-RS the requirements are defined as: TRRC-processing; for associated DL-RS with known TCI state and TRRC-processing + TL1-RSRP; for associated DL-RS with unknown TCI state.
Observation #4: MAC CE based spatial relation info switch is applicable to PUCCH.
Observation #5: MAC CE configures the spatial relation for SP-SRS and doesn’t switch the spatial relation info.
Proposal #4: Define MAC CE based spatial relation info switch requirements for PUCCH when associated RS is DL-RS.
Proposal #5: For MAC CE based uplink spatial relation info switch associated with DL-RS the requirements are defined as: THARQ + 3ms; for associated DL-RS with known TCI state and THARQ + 3ms + TL1-RSRP; for associated DL-RS with unknown TCI state.
Observation #6: A-SRS transmission and corresponding spatial relation info is configured by DCI rather than switched.
Proposal #6: No requirements are introduced for DCI based spatial relation info switch for A-SRS.


	R4-2003492
	NTT DOCOMO, INC.
	Proposal 1: The delay requirement for spatial relation info switching associated with UL SRS shall be defined for clarification.
Observation 1: Basically SRS used for the source of spatial relation info is known because the SRS should be already used by the UE.
Proposal 2: Delay requirement for RRC based spatial relation info switching associated with SRS for P-SRS shall refer to RAN2 requirement.
Proposal 3: Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH shall refer to RAN1 requirement.
Observation 2: Delay requirement for spatial relation info switching shall be constraint by the delay requirement of source DL-RS
Observation 3: Fine time tracking is not needed because UL timing is defined by DL timing which already tracked.
Proposal 4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH for known TCI state shall be THARQ +3ms and unknown TCI state shall be THARQ + 3ms + TL1-RSRP.
Proposal 5: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS shall be defined based on RRC based TCI state switching requirements.
Proposal 6: Delay requirement for RRC based spatial relation info switching with DL-RS for PUCCH is not necessary.


	R4-2003505
	MediaTek inc.
	
Proposal 1: Not to define the requirement when active spatial relation is configured to associated to a SRS in R16.
Proposal 2: The spatial relation associated to DL RS is known if the following conditions are met:
-	During the period from the last transmission of the DL RS resource used for the L1-RSRP measurement reporting for the target spatial relation to the completion of active spatial relation switch, where the DL RS resource for L1-RSRP measurement is the DL RS in target spatial relation or QCLed to the target spatial relation with QCL type-D.
-	Spatial relation switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target spatial relation before the spatial relation switch command
-	The spatial relation remains detectable during the spatial relation switching period
-	The SSB associated with the spatial relation remains detectable during the spatial relation switching period
-	SNR of the spatial relation ≥ -3dB
Otherwise, the spatial relation is unknown.
Proposal 3: Fine timing tracking is required for uplink spatial relation switch associated with DL RS.
Proposal 4: For unknown spatial relation switch, UE is allowed to transmit signals with previous spatial domain transmission filter during the Rx beam training phase.
Proposal 5:  The MAC CE based spatial relation info switching associated with DL-RS for PUCCH is shown as follow.
· For known spatial relation, THARQ +3ms + time for time tracking if applicable;
· For unknown spatial relation, THARQ + 3ms + TL1-RSRP + time for time tracking if applicable.
Proposal 6:  RAN4 had already agreed no requirements will be defined for spatial relation switching for PUSCH in RAN4 94-e meeting.
Proposal 7:  The RRC based spatial relation info switching associated with DL-RS for P-SRS is shown as follow.
· For known spatial relation, TRRCprocessing + time for time tracking if applicable;
· For unknown spatial relation, TRRCprocessing + TL1-RSRP + time for time tracking if applicable.
Proposal 8: RAN4 shall define the MAC based active spatial relation switch for semi-persistent SRS and the delay requirement shall be the same as MAC based active spatial relation switch for PUCCH.
Proposal 9: RAN4 had already agreed to define DCI-based spatial relation switch requirements for A-SRS in RAN4 94-e meeting.
· For unknown condition, there is no requirements;
· For known condition, the requirement refers to RAN1 spec.


	R4-2004305
	Huawei, Hisilicon
	Proposal 1: The MAC-CE based PUCCH spatial relation switching delay can be specified as below:
Upon receiving MAC-CE activation command indicating a value of pucch-SpatialRelationInfoId in slot n, 
· If the spatial relation associated downlink RS is known or the associated RS is SRS, UE shall be able to transmit a PUCCH with target spatial relation at slot n+ THARQ +3 ms/ NR slot length.
· If the spatial relation associated downlink RS is unknown, UE shall be able to transmit a PUCCH with target spatial relation at slot n+ THARQ + T L1-RSRP +3 ms/ NR slot length.
Downlink known condition refers to section 8.10(active TCI state switching delay).
Proposal 2: No requirements are defined for PUCCH spatial relation switching if UE is not provided PUCCH-SpatialRelationInfo.
Proposal 3: No requirements for RRC based PUCCH spatial relation switching if there are no application scenarios.
Proposal 4: There is no need to define the PUSCH spatial relation switching requirement.
Proposal 4: A-SRS spatial relation switching delay
· If the spatial relation associated RS is known, the switching delay refers to RAN1 specification.
· If the spatial relation associated RS is unknown, there is no requirements.
Proposal 5: Periodic SRS spatial relation switching delay is specified as below,
· When the spatial relation associated RS is SSB/CSI-RS or the associated RS is SRS, if the associated DL RS is known and the fine timing of the downlink RS is acquired, the periodic SRS spatial relation switching delay is TRRC_processing;
· If the spatial relation associated downlink RS is unknown, the periodic SRS spatial relation switching delay is TRRC_processing + T L1-RSRP.
Proposal 6: Semi-persisitent SRS spatial relation switching delay can be specified as below,
Upon receiving MAC-CE activation command indicating triggering a new semi-persistent SRS in slot n, 
· If the spatial relation associated downlink RS is known or the associated RS is SRS, UE shall be able to transmit a PUCCH with target spatial relation at slot n+ THARQ +3 ms/ NR slot length.
· If the spatial relation associated downlink RS is unknown, UE shall be able to transmit a PUCCH with target spatial relation at slot n+ THARQ + T L1-RSRP +3 ms/ NR slot length.
Downlink known condition refers to section 8.10(active TCI state switching delay).


	2004424
	Ericsson
	Proposal 1: No requirement is introduced for spatial relation switching delay of PUSCH, as the spatial relation depends on PUCCH or SRS and failure to establish the spatial transmission filter would happen for PUCCH or SRS rather than for PUSCH.
Proposal 2a: No requirement is introduced for spatial relation switching delay of PUCCH when PUCCH-SpatialRelationInfo is not configured.
[bookmark: _Hlk37837131]Proposal 2b: In case the conditions under which a UE can operate without PUCCH-SpatialRelationInfo configured are still unclear, RAN4 shall ask RAN1 for clarification. After clarification, RAN4 may again discuss whether to introduce spatial relation switching delay requirements for PUCCH for the case when PUCCH-SpatialRelationInfo is not configured.
Proposal 3: 	Introduce switching delay requirements for PUCCH-RRC-UL and pSRS-RRC-UL only if those delays exceed the RRC processing delay – otherwise refer to RAN1/RAN2. Refer to RAN1 requirements for switching delay for PUCCH-MAC-UL, spSRS-MAC-UL and aSRS-MAC-UL. If needed, ask RAN1 for clarification on switching delay for spSRS-MAC-UL.

Proposal 4: 	Introduce switching delay requirement for PUCCH-RRC-DL. Target DL RS may be known or unknown.

Proposal 5:	Introduce delay requirements for MAC-based switching of PUCCH for both known and unknown DL-RS. Further discuss downlink timing management before deciding which options to go for.

Proposal 6:	Introduce delay requirements for RRC-based switching of P-SRS for both known and unknown DL-RS. Further discuss downlink timing management before deciding which options to go for.

Proposal 7: 	Introduce RRC-based spatial relation switching delay requirement for P-SRS with target SRS only if the time differs from RRC processing time. Otherwise refer to RAN1/RAN2 specification.

Proposal 8:	Introduce MAC-based switching delay requirement for SP-SRS with target DL-RS. Target DL-RS may be known or unknown.

Proposal 9: 	For MAC-based switching of PUCCH with target SRS, refer to RAN1 specification for the switching delay.


	2004460
	Nokia, Nokia Shanghai Bell, Globalstar
	1. RAN4 should initially develop UL switching delay requirements based on DL RS.
Focus should initially be on MAC and DCI based UL spatial relation switching delay.
When referring to the DL RS used as reference for the UL RAN4 shall not refer to TCI state.
Scenario #10 should be straightforward and use RAN1 timing requirements for the known case.
and propose additionally:
1. Introducing scenario #10 in the requirement which is based on DCI.
Use RAN1 timing requirements for the known case.
Discuss the possible requirements for unknown case.
For known case, MAC CE based spatial relation switching, the UE delay requirement is THARQ + 3ms.
For unknown case, MAC CE based spatial relation switching, the UE delay requirement is THARQ + 3ms + ‘time for tracking’
We support introducing scenario #8 in the requirement which is based on DL MAC for SP-SRS. 
Define switch delay based on the RRC processing time plus additional switch delay.
RRC switch with unknown timing should include time for RRC processing, switch and reasonable time tracking.


	2004787
	Qualcomm Incorporated
	Proposal 1: RAN4 to define requirements for spatial relation switch for PUCCH, PUSCH and SRS.
Proposal 2: RAN4 to prioritize defining requirements for the case where the spatial relation is QCL’d to (or the QCL chain contains) SSB or CSI-RS. 
Proposal 3: RAN4 to define requirements for PUCCH spatial relation switch via MAC-CE. The PDCCH TCI switch timeline to be used as baseline.  
Proposal 4: For PUSCH spatial relation switch, no new requirements need to be defined. RAN4 to refer to RAN1 requirements. 
Proposal 5: RAN4 to define requirements for RRC based switch for P SRS and MAC based activation for SP SRS. 
Proposal 6: Re-use the known state definition for TCI state for known spatial relation.  



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: General
Sub-topic description: Requirements for general 
Open issues and candidate options before e-meeting:
[bookmark: _Hlk37836958]
Issue 2-1-1: Whether to define delay requirement for spatial relation info switching associated with UL SRS
· [bookmark: _Hlk37836519]Option 1 (Intel): Yes
· Option 2 (Docomo): defined for clarification.
· Option 3 (Apple): No
· Option 4 (MTK): No requirement in Rel-16.
· Option 5 (Ericsson): Introduce switching delay requirements for PUCCH-RRC-UL and pSRS-RRC-UL only if those delays exceed the RRC processing delay – otherwise refer to RAN1/RAN2. Refer to RAN1 requirements for switching delay for PUCCH-MAC-UL, spSRS-MAC-UL and aSRS-MAC-UL. If needed, ask RAN1 for clarification on switching delay for spSRS-MAC-UL.
· Option 6 (Qualcom): Deprioritize
· Recommended WF
· Further discussion

Issue 2-1-2: Whether to define requirement of Spatial relation info switching for PUSCH
· Option 1 (MTK, Huawei, Ericsson, Qualcom, Intel): No requirements 
· Recommended WF
[bookmark: _Hlk37836635]No requirement is needed for spatial relation info switching for PUSCH 
Issue 2-1-3: When PUCCH-SpatialRelationInfo is not configured
· Option 1 (Huawei, Ericsson): No requirements 
· Option 2 (Ericsson): RAN4 shall ask RAN1 for clarification for the condition under which a UE can operate without PUCCH-SpatialRelationInfo
· Recommended WF
· No requirement is needed when PUCCH-SpatialRelationInfo is not configured

Issue 2-1-4: When the UL signal has spatial relation to an unknown TCI-state,
· Option 1 (Docomo, MTK): UE transmits using previous TX beam
· Option 2 (Intel): drop UL transmission until TCI state is known
· Recommended WF
· Further discussion

Issue 2-1-5: Whether to consider timing tracking when associated with DL-RS
· Option 1(Intel, Apple, Docomo, Huawei): No.
· Option 2 (MTK, Qualcom): Yes 
· Recommended WF
· Further discussion
Issue 2-1-6: the known condition on spatial relation when associated with DL-RS
· Option 1 (MTK): 
The spatial relation associated to DL RS is known if the following conditions are met:
-	During the period from the last transmission of the DL RS resource used for the L1-RSRP measurement reporting for the target spatial relation to the completion of active spatial relation switch, where the DL RS resource for L1-RSRP measurement is the DL RS in target spatial relation or QCLed to the target spatial relation with QCL type-D.
-	Spatial relation switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target spatial relation before the spatial relation switch command
-	The spatial relation remains detectable during the spatial relation switching period
-	The SSB associated with the spatial relation remains detectable during the spatial relation switching period
-	SNR of the spatial relation ≥ -3dB
Otherwise, the spatial relation is unknown.
· Recommended WF
· Further discussion

[bookmark: _Hlk37836318]Sub-topic 2-2: MAC CE based spatial relation info switch
Sub-topic description: Requirements for MAC CE based spatial relation switch
Open issues and candidate options before e-meeting:

Issue 2-2-1: Whether to define delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS
· Option 1(Docomo, MTK, Huawei, Ericsson, Nokia, Qualcom): Yes
· Option 2 (Intel, Apple): No
· Recommended WF
· Yes


[bookmark: _Hlk37836613]Issue 2-2-2: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
· For known TCI state 
· Option 1(Intel, Docomo, Apple, Nokia): THARQ +3ms
· Option 1a (Huawei): THARQ +3ms/NR slot length
· Option 2 (MTK): THARQ +3ms + time for time tracking if applicable
· Option 3(Qualcom): The PDCCH TCI switch timeline to be used as baseline
· For unknown TCI state
· Option 1 (Intel, Docomo, Apple): THARQ + 3ms + TL1-RSRP
· Option 1a (Huawei): THARQ +(3ms+ TL1-RSRP)/NR slot length
· Option 2 (MTK): THARQ + 3ms + TL1-RSRP + time for time tracking if applicable
· Option 3 (Nokia): THARQ + 3ms + ‘time for tracking’
· Option 4: No requirement
· Recommended WF
· Further discussion

Issue 2-2-3: Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH
· Option 1 (Intel, Huawei): THARQ +3ms
· Option 2 (Qualcom): Deprioritize 
· Option 3 (Docomo, Ericson): Refer to RAN1 requirement
· Option 4 (Apple): Not defined
· Recommended WF
· Further discussion


Issue 2-2-4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for SP-SRS
· Option 1(MTK, Huawei): same as for MAC CE based spatial relation info switch associated with DL-RS for PUCCH 
· Option 2 (Apple): Not defined
· Recommended WF
· Agree on option 1: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for SP-SRS is same as for MAC CE based spatial relation info switch associated with DL-RS for PUCCH.


Sub-topic 2-3: RRC based spatial relation info switch
Sub-topic description: Requirements for RRC based spatial relation switch for DL-RS and SRS
Open issues and candidate options before e-meeting:
Issue 2-3-1: Whether to define delay requirement for RRC based spatial relation info switching with DL-RS for PUCCH
· Option 1 (Apple, Ericsson): Yes
· Option 2 (Docomo, huawei): No
· [bookmark: _Hlk37836799]Recommended WF
· Further discussion

Issue 2-3-2: Whether to define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS
· Option 1 (Apple, Ericsson, Nokia, Qualcom, Docomo, MTK, Huawei): Yes.
· Recommended WF
· Agree on option 1: RAN4 is to define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS 

Issue 2-3-3: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· For known TCI state 
· Option 1 (Docomo, Nokia): Define delay based on RRC based TCI state switching requirements
· Option 2 (MTK): TRRCprocessing + time for time tracking if applicable
· Option 3(Apple, Huawei): TRRCprocessing (timing is not required)
· For unknown TCI state
· Option 1 (Docomo): Define delay based on RRC based TCI state switching requirements
· Option 2 (MTK): TRRCprocessing + TL1-RSRP + time for time tracking if applicable
· Option 3 (Apple, Huawei, Nokia): TRRCprocessing + TL1-RSRP
· Option 2: No requirements
· Recommended WF
· Further discussion
Issue 2-3-4: Delay requirement for RRC based spatial relation info switching associated with SRS for P-SRS
· Option 1: TRRCprocessing 
· Option 2 (Apple): No requirements 
· Option 3 (Docomo): refer to RAN2 requirement
· Option 4 (Ericsson): Introduce requirement only if the time differs from RRC processing time. Otherwise refer to RAN1/RAN2 specification
· Recommended WF
· Further discussion

Sub-topic 2-4: DCI based spatial relation info switch
Sub-topic description: Requirements for DCI based spatial relation switch 
Open issues and candidate options before e-meeting:
Issue 2-4-1: whether to define requirement for DCI based spatial relation info switching delay for A-SRS
· Option 1(Apple): No requirements.
· Option 2 (MTK, Huawei, Nokia): yes.
· Recommended WF
· RAN4 is to define requirements for DCI based spatial relation info switching delay for A-SRS

Issue 2-4-2: DCI based spatial relation info switching for A-SRS
· For known TCI state for DL RS /SRS
· Option 1 (MTK, Huawei, Nokia): Refer to RAN1 requirement
· For unknown TCI state for DL RS
· Option 1 (MTK, Huawei): No requirements
· Option 2 (Nokia): discuss the possible requirements
· Recommended WF
· For known TCI state for DL RS /SRS, Refer to RAN1 requirement; For unknown TCI state for DL RS, No requirements.


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

	Mediatek
	Issue 2-1-1
Option 4.
Not to define requirement for associated with SRS. We guess Option 3, 4, 6 are aligned.

Issue 2-1-2
 Option 1

Issue 2-1-3

Issue 2-1-4
 Option 1
UE shall be allowed to transmit signals with previous spatial domain transmission filter, but the signal quality cannot be guaranteed before UE finishes the active spatial relation switching. 
Issue 2-1-5
 Option 2
The timing of new DL RS may be different with the old DL RS’s timing (shown in the figure below). However, UE doesn’t know this timing difference until UE finishes the fine timing tracking based on the new DL RS beam.
The new RSs for spatial relation switch shall be QCLed with the same DL RS for qcl-Type1 of TCI state. Otherwise, the additional time tracking duration is needed. 
Issue 2-1-6
 Option 1
The known condition for active spatial relation shall say DL RS other than TCI state.
Issue 2-2-1
 Option 1
Issue 2-2-2
 Option 2
The key issue here is whether need time tracking for spatial relation switch
Issue 2-2-3
 Option 4
If we agree Issue 2-1-1, this issue will be closed.
Issue 2-2-4
 Agree moderator’s recommended WF
Issue 2-3-2
 Agree moderator’s recommended WF
Issue 2-3-3
 Option 2
The key issue here is whether need time tracking for spatial relation switch
Issue 2-3-4
 Option 2
If we agree Issue 2-1-1, this issue will be closed.
Issue 2-4-1
 Agree moderator’s recommended WF
Issue 2-4-2
  Agree moderator’s recommended WF
For aperiodic SRS, generally, it could be believed as an urgent sounding behaviour. It means the network doesn’t want additional beam training time and needs this sounding information as soon as possible.

	QC
	Issue 2-1-1
 Same view as MTK and Apple. 
These requirements can be deprioritized for Rel-16, to be defined if there is time. More important is to define requirements with D RS 
Issue 2-1-2
Option 1
Issue 2-1-3
Option 1
Issue 2-1-4
Should be left to UE implementation. 
Issue 2-1-5
Option 2. Should follow the same logic as for TCI state switch. 
Issue 2-1-6
Question to MTK  What does the following mean and how would we test for it?
“The spatial relation remains detectable during the spatial relation switching period”

Issue 2-2-3
Can Docomo/Ericson point what the RAN1 requirements in this case are?
Issue 2-3-1
Option 2
Issue 2-3-3
For known TCI : Option 1
For unknown TCI : Option 3
Issue 2-3-4
Option 2
Issue 2-4-1
Option 1
Issue 2-4-2
For known state : Option 1
For unknown state : Option 1

	Huawei, HiSilicon
	Issue 2-1-1: Whether to define delay requirement for spatial relation info switching associated with UL SRS
If the uplink spatial relation is QCL-ed with UL SRS, this spatial relation is related with uplink beam management. However in RAN4, there is no corresponding requirement specified for uplink beam management. Thus the delay requirement for spatial relation switching associated with UL SRS is not specified in R16.
Issue 2-1-2: Whether to define requirement of Spatial relation info switching for PUSCH
Agree with the recommended WF.
Issue 2-1-3: When PUCCH-SpatialRelationInfo is not configured
Agree with the recommended WF.
Issue 2-1-4: When the UL signal has spatial relation to an unknown TCI-state
Option 1. As in DL TCI state switching, UE shall receive PDCCH with the old TCI state and there is interruption before UE. There is interruption before UE uses the new TCI state. For the uplink spatial relation switching, we think the procedure is similar. 
Issue 2-1-5: Whether to consider timing tracking when associated with DL-RS
Option 1. The spatial relation for uplink is based on the downlink timing. The uplink spatial relation switching doesn’t mean the downlink timing is switched accordingly. The typical case is that the down timing reference is kept unchanged, and UE just switches its uplink transmission beam to a new beam when UE receives SpatialRelationInfo. 
Sub-topic 2-2: MAC CE based spatial relation info switch
Issue 2-2-1: Whether to define delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS
Agree with the recommended WF.
Issue 2-2-2: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
In principle, Option 1 and 1a is the same. Since the unit is slot, option 1a is more accurate.
Issue 2-2-3: Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH
This case is spatial relation info switching associated with UL SRS (issue2-1-1), we can compromise to not define the requirement.
Issue 2-2-4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for SP-SRS
Agree with the recommended WF.
Issue 2-3-1: Whether to define delay requirement for RRC based spatial relation info switching with DL-RS for PUCCH
If there is application scenario (depending on operator’s demand) we can discuss the corresponding requirements. Otherwise no requirements shall be considered.
Issue 2-3-2: Whether to define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS
Agree with the recommended WF.
Issue 2-3-3: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
Option 3. The reason is the same as Issue 2-1-5
Issue 2-3-4: Delay requirement for RRC based spatial relation info switching associated with SRS for P-SRS
Can be option 2
Sub-topic 2-4: DCI based spatial relation info switch
Issue 2-4-1: whether to define requirement for DCI based spatial relation info switching delay for A-SRS
Agree with the recommended WF.
Issue 2-4-2: DCI based spatial relation info switching for A-SRS
Agree with the recommended WF.


	Apple
	Issue 2-1-1: Options 3, 4, 6 are similar. Support not defining requirements. 
Issue 2-1-2: Agree with moderator’s recommended WF
Issue 2-1-3: Agree with moderator’s recommended WF
Issue 2-1-4: When spatial relation info has associated RS with unknown TCI state, no requirements are defined in RAN4 and its left up to UE implementation. 
Issue 2-1-5: Option 1
Issue 2-1-6: Option 1. The condition for known TCI state remains the same. The definition shall be based on when UL spatial relation switch command is received at the UE.
Issue 2-2-1: Option 2. No requirements as it’s a configuration and not a switch.
Issue 2-2-2: Option 1 for both 
Issue 2-2-3: Option 4 – no requirements for associated RS as SRS as the delay is command decoding time. 
Issue 2-2-4: Option 2. No requirements as it’s a configuration and not a switch.
Issue 2-3-1: Option 1. The same delay requirements as that for P-SRS shall apple for PUCCH
Issue 2-3-2: Agree with moderator’s recommended WF.
Issue 2-3-3: Option 3 for both known and unknown TCI state
Issue 2-3-4: Option 2 – no requirements.
Issue 2-4-1: Option 1. No requirements as it’s a configuration and not a switch.
Issue 2-4-2: No requirements are defined.




	NTT DOCOMO, INC.
	Issue 2-1-1: Our intention is that RAN4 does not need to define requirement but just refer to other existing specs. In that sence, Option 6 is fine.
Issue 2-1-2: Support Option 1.
Issue 2-1-3: Support Option 1.
Issue 2-1-4: Support Option 1. Same view as MTK’s comment.
Issue 2-1-5: Support Option 1. As mentioned in meny company’s contributions, since UL timing is based on the DL timing and the DL timing should already be tracked. In the case of DL beam change scenario, when the best DL beam is changed due to the UE mobility, firstly TCI state shall be switched. This TCI state change requires timing tracking delay according to existing spec. After that the UE receives spatial relation info switching command. Why we need timing tracking again?
Issue 2-2-1: Support Option 1.
Issue 2-2-2: Support Option 1 for both known/unknown. Depends on Issue 2-1-5.
Issue 2-2-3: To Qualcomm:
We assumes we can refer delay requirement for TCI state change described in TS 38.214 5.1.5 quoted as follows:
“The UE receives an activation command [10, TS 38.321] used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. When the HARQ-ACK corresponding to the PDSCH carrying the activation command is transmitted in slot n, the indicated mapping between TCI states and codepoints of the DCI field 'Transmission Configuration Indication' should be applied starting from slot+1.”
The delay requirement value is same as Option 1 but we think RAN4 does not need to explicitly define it.
Issue 2-2-4: Support Option 1.
Issue 2-3-1: Support Option 2.
Issue 2-3-2: Agree with the recommended WF.
Issue 2-3-3: Support Option 3 for both known/unknown. It shall be defined based on RRC based TCI state switch but timing tracking is not needed.
Issue 2-3-4: Option 3. As same as Issue 2-2-3, the delay requirement value is same as Option 1 but we think RAN4 does not need to explicitly define it.
Issue 2-4-1: Support Option 2.
Issue 2-4-2: Support Option 1 both known/unknown.

	Ericsson
	Issue 2-1-1
We support Option 5, which means we can refer to RAN1/RAN2 requirements rather than developing separate RAN4 requirements.
Issue 2-1-2
We support Option 1; agree with the recommended WF.
Issue 2-1-3
We support Option 1; agree with the recommended WF.
Issue 2-1-4
We are fine with specifying either of Options 1 and 2, as long as the UE behaviour is well defined. 
Issue 2-1-5
We support Option 1.
Issue 2-1-6
Same question to MTK as commented by Qualcomm. 
Issue 2-2-1
We support Option 1; agree with the recommended WF.
Issue 2-2-2
We support Option 1/1a for known TCI state, and Option 1/1a for unknown TCI state.
Options 1 and 1a are the same, as pointed out by Huawei. 
Issue 2-2-3
We support Option 3, since the timeline is set already by RAN1 specification.
The difference to Options 2 and 4 seems only to be whether we put a sentence in the RAN4 specification that is referring to the RAN1 specification. 

To Qualcomm’s question regarding where to find the RAN1 requirement:
38.213
[bookmark: _Toc12021477][bookmark: _Toc20311589][bookmark: _Toc26719414][bookmark: _Toc29894849][bookmark: _Toc29899148][bookmark: _Toc29899566][bookmark: _Toc29917303][bookmark: _Toc36498177]9.2.2	PUCCH Formats for UCI transmission
[…]
A spatial setting for a PUCCH transmission is provided by PUCCH-SpatialRelationInfo if the UE is configured with a single value for pucch-SpatialRelationInfoId; otherwise, if the UE is provided multiple values for PUCCH-SpatialRelationInfo, the UE determines a spatial setting for the PUCCH transmission as described in [11, TS 38.321]. The UE applies corresponding actions in [11, TS 38.321] and a corresponding setting for a spatial domain filter to transmit PUCCH in the first slot that is after slot [image: ] where [image: ] is the slot where the UE would transmit a PUCCH with HARQ-ACK information with ACK value corresponding to a PDSCH reception providing the PUCCH-SpatialRelationInfo and [image: ] is the SCS configuration for the PUCCH
-	If PUCCH-SpatialRelationInfo provides ssb-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a SS/PBCH block with index provided by ssb-Index for a same serving cell or, if servingCellId is provided, for a serving cell indicated by servingCellId 
-	else if PUCCH-SpatialRelationInfo provides csi-RS-Index, the UE transmits the PUCCH using a same spatial domain filter as for a reception of a CSI-RS with resource index provided by csi-RS-Index for a same serving cell or, if servingCellId is provided, for a serving cell indicated by servingCellId
-	else PUCCH-SpatialRelationInfo provides srs, the UE transmits the PUCCH using a same spatial domain filter as for a transmission of a SRS with resource index provided by resource for a same serving cell and/or active UL BWP or, if servingCellId and/or uplinkBWP are provided, for a serving cell indicated by servingCellId and/or for an UL BWP indicated by uplinkBWP
Issue 2-2-4
We support Option 1; agree with the recommended WF.
Issue 2-3-1
Regarding this option, it depends on whether operators see the need. For TCI state switching one operator argued for having support for RRC-based switching. If no such need is identified for spatial relation switching, we are fine with having no requirements; there are already mechanisms for switching spatial relation without having to fiddle with the active spatial relation.
Since it seems that no operator has identified the need, we support Option 2 (No requirement).
Issue 2-3-2
We support Option 1; agree with the recommended WF.
Issue 2-3-3
We support Option 3 for known associated DL-RS, and Option 3 for unknown associated DL-RS.
Issue 2-3-4
We support Option 3 / 4 (refer to specification).
Issue 2-4-1
We support Option 1 (No requirement). 
From the RAN1 specification it seems that the spatial relation switching of aperiodic SRS is carried ut via MAC and not by DCI.
TS 38.214 clause 6.2.1:

[…]

For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
[…] 
-	[…] If the higher layer parameter spatialRelationInfo contains the ID of a reference 'srs', the UE shall transmit the target SRS resource with the same spatial domain transmission filter used for the transmission of the reference periodic SRS or of the reference semi-persistent SRS or of the reference aperiodic SRS. […]
-	when a UE receives an spatial relation update command, as described in clause 6.1.3.xx of [10, TS 38.321], for an SRS resource, and when the HARQ-ACK corresponding to the PDSCH carrying the update command is transmitted in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on updating spatial relation for the SRS resource shall be applied for SRS transmission starting from the first slot that is after slot  
[…]

When a spatialRelationInfo is activated/updated for a semi-persistent or aperiodic SRS resource configured by the higher layer parameter SRS-Resource by a MAC CE for a set of CCs/BWPs, where the applicable list of CCs is indicated by higher layer parameter [applicableCellList], the spatialRelationInfo is applied for the semi-persistent or aperiodic SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
[…]
Issue 2-4-2
See our comment to Issue 2-4-1. If DCI-based switch is a valid scenario, we support Option 1 for known associated DL-RS and Option 1 for unknown associated DL-RS.

	Intel
	Issue 2-1-1
fine to deprioritize or not define requirement for spatial relation info switching associated with UL SRS
Issue 2-1-3
agree with option 1. No requirement is defined.
Issue 2-1-4
compromise that it’s up to UE’s implementation.
Issue 2-1-5
option 1. PUSCH and SRS may be associated with different DL-RS since SRS may be used for TX beam training. If DL timing tracking are applied to them respectively, the DL timing may be different and the corresponding UL timing is different as well. When PUSCH and SRS are transmitted in the same slot, it’s challenging for UE to change the UL timing in one slot. 
Issue 2-1-6
for the wording “The spatial relation remains detectable”, it’s not clear. Since UL spatial relation is QCL-ed with DL-RS, TCI state remains detectable may be more proper. 
Issue 2-2-2
option 1a is more accurate.
Issue 2-2-3
option 2 or option 4.
Issue 2-2-4
fine with option 1.
Issue 2-3-2
fine with option 1.
Issue 2-3-3
For both known and unknown case, support option 3. No DL timing tracking is needed.
Issue 2-4-1
option 2.
Issue 2-4-2
fine with recommended WF.

	Mediatek

	Issue 2-4-1,
To Ericsson,
In spec. TS38.214, 6.2.1, It clearly captured that A-SRS can be triggered by DCI. Whether it can also be triggered by MAC, we still need time to further check.
	For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':
…

If the UE receives the DCI triggering aperiodic SRS in slot n, the UE transmits aperiodic SRS in each of the triggered SRS resource set(s) in slot where k is configured via higher layer parameter slotOffset for each triggered SRS resources set and is based on the subcarrier spacing of the triggered SRS transmission, µSRS and µPDCCH are the subcarrier spacing configurations for triggered SRS and PDCCH carrying the triggering command respectively.




	Nokia, Nokia Shanghai Bell
	Sub-topic 2-1: Issue 2-1-1: Whether to define delay requirement for spatial relation info switching associated with UL SRS
We see these requirements as a 2nd priority.
Sub-topic 2-1: Issue 2-1-2: Whether to define requirement of Spatial relation info switching for PUSCH
As stated in our paper we can support Option 1.
Sub-topic 2-1: Issue 2-1-3: When PUCCH-SpatialRelationInfo is not configured
As stated in our paper we can support Option 1.
Sub-topic 2-1: Issue 2-1-4: When the UL signal has spatial relation to an unknown TCI-state
As commented and discussed in our paper it is not correct to refer to TCI-state when discussing UL spatial relation switch. Instead the reference should be the RS used as reference signal for the UL signal. Whether option 1 or option2 is preferred can be decided once we have clear definition of the known/unknown conditions for the DL RS used as reference for the UL signal. Hence, postpone this decision.
Sub-topic 2-1: Issue 2-1-5: Whether to consider timing tracking when associated with DL-RS
Assuming this refers to the DL-RS used as reference for the UL signal we support option 2. See next Issue 2-1-6 as well.
Sub-topic 2-1: Issue 2-1-6: the known condition on spatial relation when associated with DL-RS
In our discussion paper we have similar definition proposal:
The DL RS is known if the following conditions are met:
· During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target DL RS to the completion of UL spatial switch, where the RS resource for L1-RSRP measurement is the RS in used in the target UL spatial relation.
· UL spatial switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
· The UE has sent at least 1 L1-RSRP report for the target DL RS before the UL spatial switch command
· The DL RS remain detectable during the UL spatial switching period
· The SSB associated with the DL RS remain detectable during the UL spatial switching period
· SNR of the DL RS ≥ -3dB
Otherwise, the DL RS used as reference for the UL spatial switch is unknown.
We suggest using MTK/Nokia proposals as baseline for defining known/unknown conditions for DL-RS used as reference for the UL signal.
Sub-topic 2-2: Issue 2-2-1: Issue 2-2-2: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH
We are fine with the proposed WF but again we have concerns using ‘TCI-state’ when discussing known and unknown conditions for DL-RS used as reference for the UL signal. This can be corrected later.
Sub-topic 2-2: Issue 2-2-3: Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH
We see these requirements as 2nd priority.
Sub-topic 2-2: Issue 2-2-4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for SP-SRS
It is not fully clear which case this refers to and what the difference to 2-2-2 is. However, assuming this refers to case #8 in the WF which is proposal 6 in our paper we can support option 1.
Sub-topic 2-3: RRC based spatial relation info switch
In general, we’re fine introducing requirements for RRC based spatial relation info switch, but we see that defining these requirements would be 2nd priority
Sub-topic 2-4: Issue 2-4-2: DCI based spatial relation info switching for A-SRS
The reference to known and unknown ‘TCI state’ should be corrected and instead use known and unknown DL-RS used as reference for the UL signal. As discussed earlier in 2-1-6.

	Samsung
	Sub-topic 2-1: 
Issue 2-1-1: Option 3. Prefer more clear conclusion since this requirement is not of necessity not only for Rel-16 but also for future release. 
Issue 2-1-2: Option 1. 
Issue 2-1-3: Option 1. 
Issue 2-1-4: Up to UE implementation and no need to be specified. 
Issue 2-1-5: Option 1. 
Sub-topic 2-2: 
Issue 2-2-1: Option 2. If UE can’t support beam correspondence without SRS sweeping (BC bit-0 UE), how this delay should be defined? The intended requirement is applied to Bit-1 UE? 
Issue 2-2-2: Similar question as above 2-2-1.  
Issue 2-2-3: Option 4. UE behaviour for scenarios of UL TX associating with UL SRS don’t need to be tested. 
Issue 2-2-4: Option 2.
Sub-topic 2-3
Issue 2-3-1: Option 2
Issue 2-3-4: option 2
Sub-topic 2-4: 
AP-SRS triggered by MAC is introduced in Rel-16. 
Issue 2-4-1/2: WF recommended by moderator is okay except that the intended requirement for DL RS based spatial relationship switching delay is only applied to BC-bit-0 UE. 


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Issue 2-1-1: Whether to define delay requirement for spatial relation info switching associated with UL SRS

	The majority companies prefer to not define or deprioritize the requirement for spatial relation info switching associated with UL SRS.
Tentative agreements: no requirement is needed for spatial relation info switching associated with UL SRS.
Recommendations for 2nd round: NA.

	Issue 2-1-2: Whether to define requirement of Spatial relation info switching for PUSCH

	The majority companies prefer to not define the requirement of Spatial relation info switching for PUSCH.
Tentative agreements: No requirement is needed for spatial relation info switching for PUSCH 
Recommendations for 2nd round:  NA.

	Issue 2-1-3: When PUCCH-SpatialRelationInfo is not configured

	The majority companies prefer to not define the requirement when PUCCH-SpatialRelationInfo is not configured.
Tentative agreements: No requirement is needed when PUCCH-SpatialRelationInfo is not configured
Recommendations for 2nd round:  NA.

	Issue 2-1-4: When the UL signal has spatial relation to an unknown TCI-state
	No consensus is achieved. According to Nokia’s comments, it is suggested to change the reference to the RS.
When the UL signal has spatial relation to an unknown DL RS
· Option 1 (Docomo, MTK, Huawei，Ericsson): UE transmits using previous TX beam
· Option 2 (Intel, Ericsson): drop UL transmission until TCI state is known
· Option 3 (Qualcom, Samsung): Up to UE implementation and no need to be specified
Tentative agreements: No
Recommendations for 2nd round:  further discussion.

	Issue 2-1-5: Whether to consider timing tracking when associated with DL-RS

	More companies agree that no DL timing is needed. However, some company still have concerns. More discussion is needed to further clarify.
· Option 1(Intel, Apple, Docomo, Huawei, Ericsson, Samsung): No.
· Option 2 (MTK, Qualcom, Nokia): Yes 
Tentative agreements: No agreements in the 1st round
Recommendations for 2nd round: Further discuss if DL time tracking is needed.

	Issue 2-1-6: the known condition on spatial relation when associated with DL-RS

	In general, companies are fine with the proposal from MTK. However, there are some comments from companies on the wording. 
Tentative agreements: No agreements in the 1st round  
Candidate option: 
The spatial relation associated to DL RS is known if the following conditions are met:
-	During the period from the last transmission of the DL RS resource used for the L1-RSRP measurement reporting for the target spatial relation to the completion of active spatial relation switch, where the DL RS resource for L1-RSRP measurement is the DL RS in target spatial relation or QCLed to the target spatial relation with QCL type-D.
-	Spatial relation switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target spatial relation before the spatial relation switch command
-	The spatial relation remains detectable during the spatial relation switching period
-	The SSB associated with the spatial relation remains detectable during the spatial relation switching period
-	SNR of the spatial relation ≥ -3dB
Otherwise, the spatial relation is unknown.
Recommendations for 2nd round: companies are encouraged to further discuss the wording based on proposal from MTK

	Issue 2-2-1: Whether to define delay requirement for MAC CE based spatial relation info switching with DL-RS for SP-SRS

	The majority companies prefer that the requirement will be defined. However, Samsung still have concern. They raise the question that if UE can’t support beam correspondence without SRS sweeping (BC bit-0 UE), UE also needs to rely on UL beam sweeping to select a suitable beam for UL transmission besides DL measurement. Further discussion is needed.
· Option 1(Docomo, MTK, Huawei, Ericsson, Nokia, Qualcom): Yes
· Option 2 (Apple, Samsung): No
Tentative agreements: No agreements in the 1st round
Recommendations for 2nd round:  further discussion is needed.

	Issue 2-2-2: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH

	The key issue is related to whether DL timing tracking is needed or not. Suggest to first solve the issue 2-1-5.
Tentative agreements: No agreements in the 1st round
Recommendations for 2nd round:  First solve issue 2-1-5.


	Issue 2-2-3: Delay requirement for MAC CE based spatial relation info switching associated with SRS for PUCCH

	From the clarification from Ericsson and Docomo, the requirement has been implicitly defined in RAN1 spec. many other companies also propose to deprioritize or not define the requirement.
· Option 1 (Intel, Huawei): THARQ +3ms
· Option 2 (Qualcom, Nokia): Deprioritize 
· Option 3 (Docomo, Ericson): Refer to RAN1 requirement
· Option 4 (Apple, MTK, Huawei, Samsung): Not defined
Tentative agreements: No requirement is needed for MAC CE based spatial relation info switching associated with SRS for PUCCH.
Recommendations for 2nd round:  NA if tentative agreement is acceptable.

	

	Issue 2-2-4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for SP-SRS

	The majority companies prefer that the requirement for MAC CE based spatial relation info switching associated with DL-RS for SP-SRS will be defined the same for MAC CE based spatial relation info switch associated with DL-RS for PUCCH.
· Option 1(MTK, Huawei, Nokia, Ericsson, Intel): same as for MAC CE based spatial relation info switch associated with DL-RS for PUCCH 
· Option 2 (Apple, Samsung): Not defined
Tentative agreements: no consensus.
Recommendations for 2nd round:  further discuss if option 1 can be agreeable.


	Issue 2-3-1: Whether to define delay requirement for RRC based spatial relation info switching with DL-RS for PUCCH

	The majority companies prefer not to define delay requirement for RRC based spatial relation info switching with DL-RS for PUCCH.
· Option 1 (Apple,): Yes
· Option 2 (Docomo, Huawei, Qualcom, Ericsson, Samsung): No
Tentative agreements: No agreements in the 1st round.
Recommendations for 2nd round:  NA.


	Issue 2-3-2: Whether to define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS

	The majority companies prefer to define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS.
· Option 1 (Apple, Ericsson, Nokia, Qualcom, Docomo, MTK, Huawei): Yes.
Tentative agreements: define delay requirement for RRC based spatial relation info switching with DL-RS for P-SRS.
Recommendations for 2nd round:  NA.


	Issue 2-3-3: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS

	Similar with Issue 2-2-2. The key issue is related to whether DL timing tracking is needed or not. Suggest to first solve the issue 2-1-5.
Tentative agreements: No.
Recommendations for 2nd round:  First solve issue 2-1-5.


	Issue 2-3-4: Delay requirement for RRC based spatial relation info switching associated with SRS for P-SRS

	Similar issue with 2-1-1, The majority companies prefer to not define or deprioritize the requirement for spatial relation info switching associated with SRS for P-SRS.
Tentative agreements: no requirement is needed for spatial relation info switching associated with SRS for P-SRS.
Recommendations for 2nd round:  NA.


	Issue 2-4-1: whether to define requirement for DCI based spatial relation info switching delay for A-SRS
	The majority companies prefer to define delay requirement for DCI based spatial relation info switching delay for A-SRS.
Tentative agreements: Requirement is needed for DCI based spatial relation info switching delay for A-SRS.
Recommendations for 2nd round:  NA.


	Issue 2-4-2: DCI based spatial relation info switching for A-SRS
	The majority companies agree that if associated DL RS is known, refer to RAN1 requirement. If associated DL RS is unknown, then no requirement is needed. Samsung point out that the requirement only applied to BC-bit-0 UE (please Samsung further check if you mean BC-bit-1).
Tentative agreements: For known TCI state for DL RS /SRS, Refer to RAN1 requirement; For unknown TCI state for DL RS, No requirements.
Recommendations for 2nd round:  whether requirement applies for both BC-bit-0 and BC-bit-1 UE.



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

	#1
	Way forward on UL spatial relation info switching
	MTK




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

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



Discussion on 2nd round (if applicable)

Companies views’ collection for 2nd round 
Open issues 
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



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

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



Topic #3: Non-simultaneous UL carrier operation in FR2 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 : RRM plan
Sub-topic description: Requirements for MAC CE based spatial relation switch for DL-RS and SRS
Open issues and candidate options before e-meeting:
Issue 3-1-1: RRM scope
· Recommended WF
· Remove Non-simultaneous UL carrier operation from scope of R16 RRM enhancement

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

	Apple
	Prefer to wait for conclusion in RF session to determine if we need to continue discussion. Decision to remove the topic from scope of WI shall be made in RANP.

	Ericsson
	Issue 3-1-1
We support the recommended WF: Remove from Rel-16 RRM enhancement scope.

	Intel
	Support the recommended WF, since only one meeting left and not only RF conclusion, but also RAN1/2 input is needed.

	Nokia, Nokia Shanghai Bell
	We should wait for the conclusion in RF session. 

	Samsung
	Support the recommend WF, but change the wording like “RAN4 suggest remove…” since it is anyway RAN-P’s decision. 


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Issue 3-1-1: RRM scope
	No consensus. Some companies proposed to remove NSU from this WI while some companies prefer to wait for RF conclusion. 



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

	#1
	
	





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

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



Discussion on 2nd round (if applicable)

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

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