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Introduction
The email discussion is intended to cover topics in AI 7.13.1.3 (BWP switching on multiple CCs), 7.13.1.4 (UL spatial relation info switching).
In last meeting, there is agreed WF in R4-2008675 for BWP switching on multiple CCs which are as follows:
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
 Value of D:    
· Define new UE capabilities for BWP switching on multiple CCs
· Type 1: D = 100us, 200us
· Type 2: D = 400us, 800us, 1000us
· Same capabilities apply for FR1 and FR2
Definition of  N : 
· Option 1: N is the number of CCs with simultaneous BWP switch.
· [bookmark: _Hlk47626944]Option 2: For DCI and timer-based BWP switch on multiple CCs, for UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching 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 on both FR

Delay requirements for RRC based BWP switch
; 
Where DRRC is FFS.
· Option 1: DRRC = 0ms 	
· Option 2: DRRC = D (agreed value for DCI/timer based BWP switch)
[bookmark: _Hlk47637345]Option 3: if N<=3, re-use the existing requirement. if N>3, DRRC =D. where N is the total number of CCs.

when SCS changes 
· The simultaneous BWP switch on multiple CCs case, if the BWP switch on multiple CCs results in the change of the SCS on any CC among involved CCs, TBWPswitchDelay should be based on the smallest SCS among all SCS values of all involved CCs.
Conditions when requirements for partial overlap BWP switch are defined
· DCI and RRC based BWP switch with partial overlap are defined for FR1+FR2 in NR-DC operation, when BWP switch doesn’t involve SCS change and UE supports per-FR gap.
Delay requirements for Timer based BWP switch 
Sub1: if UE is capable of per-FR gap and the timer based BWP switch happens in two frequency range, whether UE handled timer-based BWP switch in parallel or sequentially
· Option 1: in parallel
· Option 2: sequentially
Sub2: Delay requirement for timer based BWP switch
· Option 1: Don’t differentiate UE capability of per-FR gap 
· Option 2: Dependent on the UE capability of per-FR gap
Delay requirements for RRC based BWP switch 
Sub1: Whether RRC processing time is equal to BWP switch time in RAN2 (In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table (Table 12.1-1 in TS 38.331) plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3.)
· Option 1: Yes
· Option 2: No
Sub2: Delay requirement for RRC based BWP switch
· Option 1:upper bounded by the multiple BWP switch time in CG1.
· Option 2:upper bounded by the RRC processing time in the 1st CG.
· Option 3:No need to introduce the waiting time for RRC based partial overlap BWP switching on multiple CCs, and the delay requirements for simultaneous BWP switch on multiple CCs shall be reused

Topic #1: BWP Switching on multiple CCs
Companies’ contributions summary
	[bookmark: _Hlk33090109]T-doc number
	Company
	Proposals / Observations

	R4-2009607
	Apple
	For simultaneous triggering
Proposal #1: Define N as the number of CCs with simultaneous BWP switch
Proposal #2: Define DRRC = D for RRC based simultaneous BWP switch.
For partial overlap triggering
Proposal #3: Define requirements based on sequential processing for overlapped timer based switch for all cases and do not differentiate between UE capability of per-FR gap. 
Proposal #4: Define timer based partial overlap BWP switch as  TBWPSwitchDelayPartialOverlapTimer = TDelayTimer + TBWPSwitchDelayTimer 
Proposal #5: The delay on processing 2nd BWP switch is upper bounded by the multiple BWP switch delay on CG1
Proposal #6: Define RRC based partial overlap delay as TBWPSwitchDelayPartialOverlapRRC = TDelayRRC + TBWPSwitchDelayRRC’


	R4-2009745
	Intel
	Proposal 1: For delay requirement for DCI/timer based BWP switch, the definition of N is as follows:
· for UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching 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 on both FR.
Proposal 2: For RRC based multiple BWP switch, if N<=3, DRRC =0. if N>3, DRRC =D. where N is the total number of CCs.
Proposal 3: For timer based partially overlapped multiple BWP switch, if UE is capable of per-FR gap and the BWP switch happens in two frequency ranges where no SCS changes, UE handles timer-based BWP switch in parallel.
Proposal 4: If UE is not capable of per-FR gap or BWP switch involves SCS change, the timer based partially overlapped delay time is:
TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer 
where TDelay is the time delayed by ongoing BWP switching on single or simultaneously triggered multiple CCs. TBWPSwitchDelayTimer is the timer-based BWP switch delay on the later-coming single CC or simultaneously triggered multiple CCs. The TDelay is upper bounded by the ongoing BWP switching time on single or simultaneously triggered multiple CCs.
Proposal 5: For RRC based partial overlap triggered BWP switching, the delay time is upper bounded by the multiple BWP switch delay in the first CG.

	R4-2009769
	Xiaomi Technology 
	Proposal 1: For DCI and timer-based BWP switch on multiple CCs, for UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching 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 on both FR.
Proposal 2: The extended delay for RRC based BWP switch (DRRC) shall be the same as that for DCI/timer based BWP switch.
Proposal 3: If UE is capable of per-FR gap and the timer based BWP switching happens in two frequency range, the UE is assumed to change timer-based BWP switch in sequentially.
Proposal 4: the delay requirement for partial overlap timer based BWP switching is defined as TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer , 
Where TDelay is the time delayed by ongoing BWP switching on other single or multiple CCs, which can be N* TBWPSwitchDelayTimer (N is the number of ongoing BWP switch on CCs);
TBWPSwitchDelayTimer is the timer-based BWP switch delay on current single CC or multiple CCs.
Proposal 5: RRC processing time is equal to BWP switch time in RAN2 (In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table (Table 12.1-1 in TS 38.331) plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3.)
Proposal 6: For the delay requirement for partial overlap RRC based BWP switching, the upper bounded by the multiple BWP switch time in CG1 shall be considered.


	R4-2009980
	Qualcomm
	Observation 1: For a UE that supports per FR gap, BWP switch in one FR does not impact the timeline of BWP switching in the other FR.
Observation 2: The agreement of the last meeting did not focus on the scenario of per-FR gap capable UEs where BWP switch involves SCS change.
· According to 38.133, UE can cause interruption of up to X slots to other active serving cells in both FR if any BWP switch involves SCS change.
Observation 3: If UE requires very close to 16 ms to switch one single BWP based on RRC command, option 1 and option 3 will simply not work for the UE because it will obviously need additional time to switch additional number of BWPs based on the RRC command.
Observation 4: RAN2 spec clearly shows that the RRC procedure delay that is triggered by BWP switch is equal to the total BWP switch delay.
Observation 5: Current text regarding the timeline of DCI/timer based simultaneous BWP switch does not clarify the value of TBWPSwitchDelay where BWP change does not change SCS on any CC but the SCSes are different among CCs.
Proposal 1: RAN4 supports option 2 regarding the definition of N in DCI/timer based simultaneous BWP switch.
· For DCI and timer-based BWP switch on multiple CCs, for UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; 
· For DCI and timer-based BWP switch on multiple CCs, for UE which is capable of per-FR gap, and any BWP switch involves SCS change, N is the number of simultaneous BWP switching on both FR.
· For UE which is not capable of per-FR gap, N is the number of simultaneous BWP switching on both FR.
Proposal 2: RAN4 supports option 2 regarding the delay for RRC based simultaneous BWP switch. 
· ; 
· Where DRRC = D (agreed value for DCI/timer-based BWP switch).
Proposal 3: If UE is capable of per-FR gap and the timer-based BWP switch happens in two frequency range, UE handles timer-based BWP switch in parallel across two frequency ranges.
Proposal 4: The delay requirements for timer-based BWP switch with partial overlap are dependent on the UE capability of per-FR gap.
· For UE capable of per-FR gap:
· TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer , where TDelay is the time delayed by ongoing BWP switching on other single or simultaneously triggered multiple CCs within the same frequency range. TBWPSwitchDelayTimer is the timer-based BWP switch delay on current single CC or simultaneously triggered multiple 	CCs. 
· For UE not capable of per-FR gap:
· TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer , where TDelay is the time delayed by ongoing BWP switching on other single or simultaneously triggered multiple CCs across all frequency ranges. TBWPSwitchDelayTimer is the timer-based BWP switch delay on current single CC or simultaneously triggered multiple CCs. 
Proposal 5: Delay requirement for RRC based BWP switch is upper bounded by the multiple BWP switch time in CG1; where multiple BWP switch time is simply equal to the summation of each individual BWP switch time in CG1.
Proposal 6: The value of TBWPSwitchDelay should be based on the smallest SCS among all SCS values of all involved CCs even where BWP change does not change SCS on any CC. 
· RAN4 supports the following TP.

	R4-2010042
	MediaTek inc.
	Proposal 1: Send LS to RAN1 to clarify whether currently RAN4’s agreement for multiple BWP switch is applied for HARQ processing timeline design in dormancy SCell.
	1. Overall Description:
RAN4 had defined the DCI-based simultaneous multiple BWP switch delay as follow.
; N: Number of CCs with simultaneous BWP switch; D is incremental delay for BWP switch processing on additional CCs.
· Value of D: 
· Define new UE capabilities for BWP switching on multiple CCs
· Type 1: D = 100us, 200us
· Type 2: D = 400us, 800us, 1000us
· Same capabilities apply for FR1 and FR2
The overall activation delay for dormancy SCell(N=7) based on RAN4’s agreements is shown as the table below. 
	SCS(KHz)
	Single BWP switch delay(ms)
	Multiple BWP extension D for Type2 UE(ms)
	Multiple dormancy SCell activation delay(N=7) (ms)

	15
	3
	0.4
	5.4

	
	
	0.8
	7.8

	
	
	1
	9

	30
	2.5
	0.4
	4.9

	
	
	0.8
	7.3

	
	
	1
	8.5

	60
	2.25
	0.4
	4.65

	
	
	0.8
	7.05

	
	
	1
	8.25

	120
	2.25
	0.4
	4.65

	
	
	0.8
	7.05

	
	
	1
	8.25


2. Actions:
To RAN1.
ACTION: RAN4 kindly asks RAN1 whether current RAN4’s agreement on multiple BWP switch will be applied for HARQ processing timeline in dormancy SCell’s design.


Proposal 2: Add additional D=200us for type 2 UE in simultaneous DCI-based BWP switching.
Proposal 3: N is the number of simultaneous BWP switching CCs within the same FR for the UE supporting per-FR gap.
Proposal 4: For simultaneous RRC-based BWP switch, the agreed D for DCI/timer based BWP switch can be reused with additional D=200us for type 2 UE.
Proposal 5: UE should be allowed to conduct the BWP switch sequentially for non-simultaneous timer-based BWP switch in NR-DC whatever UE supports per-FR gap.
Proposal 6: The total RRC processing time equals RRC procedure delay plus BWP switch time. 
Proposal 7: Delay requirement for non-simultaneous RRC based BWP switch is upper bounded by the multiple BWP switch delay of the 1st CG.


	R4-2010361
	vivo
	Proposal 1: Use option 2 DRRC = D for simultaneously RRC based BWP switch.
Proposal 2: An upper bound Nbound on N could be defined and the total switch delay will not further increase when N is larger than Nbound.
Proposal 3: For issue 1, option 2 is preferred, i.e., UE handled timer-based BWP switch sequentially. For issue 2, option 1 should be selected if option 2 is used for issue 1, i.e., delay requirement is not differentiated when a UE is per-FR gap capable or not. 
Proposal 4: Use option 1 for both issue 1 and issue 2. 


	R4-2010668
	Ericsson
	The following proposals are made regarding simultaneously triggered BWP switching: 
Proposal 1: 	For simultaneously triggered DCI or timer-based BWP switching of multiple carriers, and under the condition that neither of the BWP switchings entails a change in SCS, the value of N is determined per frequency range for UE with per-FR gap capability, and as summation over all frequency ranges for UE with per-UE gap capability. This corresponds to Option 2 in the WF. 

Proposal 2: 	For simultaneously triggered RRC-based BWP switching on multiple CCs, the incremental time for switching of each additional CC is DRRC for switching on N≤3 CCs, otherwise DRRC = D as reported by UE for DCI and timer-based BWP switching. This corresponds to Option 3 in the WF.

The following proposals are made regarding partially overlapping BWP switching: 
Proposal 3: 	Timer-based BWP switch on all CCs including across the two CGs are performed sequentially.   

Proposal 4: 	Define one set of requirements for timer-based BWP switch on multiple CCs regardless of whether the UE supports per FR measurement gaps or not.   

Proposal 5: 	The partially overlap timer-based BWP switch delay (TMultipleBWPSwitchDelayTimer) for a CC (CC1) can be expressed as follows:
TMultipleBWPSwitchDelayTimer = (1+M)*TBWPSwitchDelayTimer
where:
· M=0 when the timer-based BWP switch is triggered on CC1, no timer-based BWP switch is ongoing on any other CC.
· M> 0 if the timer-based BWP switch is triggered on CC1 and a timer-based BWP switch is ongoing on another CC (CC2).
· (M-1) is the number of CCs on which the timer-based BWP switch is triggered before the triggering of the timer-based BWP switch on CC1 but while the timer-based BWP is ongoing on CC2.

Proposal 6: 	The RRC processing time for RRC-based BWP switch includes RRC procedure delay in Table 12.1-1, 38.331 and RRC based BWP switching delay in section 8.6.3, 38.133.   

Proposal 7: 	Delay requirement for RRC based BWP switch for CG2 is upper bounded by the multiple BWP switch time in CG1. 


	R4-2010711
	OPPO
	Proposal 1: For UE which is capable of per-FR gap, N is the number of simultaneous BWP switching on CCs within the same frequency range. Otherwise N is the number of simultaneous BWP switching on both FR(s).
Proposal 2: Support option 2, DRRC = D as agreed for DCI/timer based BWP switch.
Proposal 3: Consider sequential processing of timer-based BWP switch with partial overlap regardless of UE capable of per-FR gap.
Proposal 4: Define waiting time for RRC-based partial overlap BWP switch, which is upper bounded by the RRC processing time in the 1st CG.


	R4-2010759
	NEC
	Proposal 1: When DCI and timer based BWP switch do not involves SCS change, definition of N for DCI and timer-based BWP switch on multiple CCs: 
· For UE which is capable of per-FR gap: N is the number of simultaneous BWP switching 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 on both FR 
Proposal 2: RRC based BWP switch delay on multiple CC with simultaneous trigger is given by    where DRRC=0;
Proposal 3a: RAN4 to agree that UE process timer based BWP sequentially irrespective of per-FR capability of UE.  
Proposal 3b: Delay requirement for timer based partially overlapped triggering is given by TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer; Where, 
· TDelay is the time delayed by ongoing BWP switching on other single or simultaneously triggered multiple CCs within the same frequency range. 
· TBWPSwitchDelayTimer is the timer-based BWP switch delay on current single CC or simultaneously triggered multiple CCs. 
Proposal 4: RAN4 to agree that wait time for RRC based non-simultaneous BWP switchshould be upper bounded by RRC processing time in 1st CG.


	R4-2011070
	Huawei, Hisilicon
	Observation 1: There is no impact between FRs when the UE is capable of per-FR gap and the BWP switch does not involve SCS changes.
Proposal 1: For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple CCs involves SCS changing, N is the number of simultaneous BWP switching on both FR.
Proposal 2: TBWPswitchDelay shall also be based on the smallest SCS among all SCS values of all involved CCs regardless of SCS changes.
Proposal 3: For RRC-based simultaneous BWP switching on multiple CCs, the delay shall be same as single CC (𝑇𝑅𝑅𝐶𝑝𝑟𝑜𝑐𝑒𝑠𝑠𝑖𝑛𝑔+𝑇𝐵𝑊𝑃𝑠𝑤𝑖𝑡𝑐ℎ𝐷𝑒𝑙𝑎) without extension.
Observation 2: If UE is capable of per-FR gap, the timer based BWP switch happens in two frequency range are performed in parallel if the BWP switch doesn’t involve SCS change.
Observation 3: Delaying the timer-based BWP switch for BWP switch on both FRs is not consist with RAN1’s spec.
Proposal 4: Timer-based partial overlapping BWP switch requirements are defined when BWP switch does not involve SCS changing.
Proposal 5:
For UE capable of per-FR gap:
	TMultipleBWPswitchDelayTotal = TDelay + TMultipleBWPswitchDelay , where TDelay is the time delayed by ongoing BWP switching on other single or simultaneously triggered 	multiple CCs within the same frequency range. TMultipleBWPswitchDelay is the timer-based BWP switch delay on current single CC or simultaneously triggered on multiple CCs. 
For UE not capable of per-FR gap:
	TMultipleBWPswitchDelayTotal = TDelay + TMultipleBWPswitchDelay, where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range; 	TMultipleBWPswitchDelay is TBWPSwitchDelay+ D(N-1), N is the number of timer-based BWP switch on CCs in the other FR of which the time periods of BWP switching delay are overlapped with TMultipleBWPswitchDelay, and D is the incremental delay, which is same as that of simultaneous BWP switch on multiple CCs
Observation 4: The intention to introduce the waiting time raised from the description in RAN2’s spec to guarantee that UE could process the RRC messages in order. 
Observation 5: Under the limited conditions (FR1+FR2 NR-DC without SCS changes and UE is capable of per-FR gap), option 1 means the RRC message processing in one CG has to be delayed until UE is ready for UL grant reception in the other CG, which is not reasonable.
Observation 6: if we use the RRC procedure delay defined in clause 12 to interpret the description at the beginning of clause 5, it means UE shall not decode the second RRC message when the 1st one has been processed and the BWP switch is ongoing.
Proposal 6: The waiting time is upper bounded by the RRC processing time (10ms) in the 1st CG.
Observation 7: For the requirements for the BWP switch on a single CC, the cross carrier scheduling is not considered.
Observation 8: The cross carrier scheduling is not considered for BWP switch on multiple CCs.
Proposal 7: The cross carrier scheduled DCI-based BWP switch on single CC/multiple CCs shall be considered in Rel-16.
Proposal 8: 
The requirements for BWP switch on multiple CCs in Rel-16 apply to following 2 cases: 1) the BWP switch on each CC is scheduled by a separate DCI which is received in the same CC; 2) All CCs involved in the simultaneous BWP switch on multiple CCs are scheduled by a single DCI.
Observation 9: The reference CC to define the starting and end point of cross carrier scheduled BWP switch shall be carefully considered.
Proposal: 9
Define the starting point of the cross carrier BWP switch as the slot of the scheduling CC where UE receives the DCI and TBWPSwitchDelay shall be determined by the smaller SCS of all involved CC.
Proposal 10:
For cross carrier scheduling, when the SCS of the scheduled CC is larger than or equal to that of the scheduling CC, one additional slot of the scheduled CC is allowed; when the SCS of the scheduling CC is larger than that of the scheduled CC, there is no need to introduce extra delay.


	R4-2011428
	Nokia, Nokia Shanghai Bell
	1. DRRC = 0ms in the Delay requirement for RRC-based simultaneous BWP switch on multiple CCs. 
1. Extra waiting time in the delay requirement for RRC-based partial overlap BWP switch on multiple CCs could be upper bounded by the RRC processing time defined in the 38.331. 



Open issues summary and companies view’s collection
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
Issue 1-1-1: Delay requirements for DCI/timer based BWP switch
; N: Number of CCs with simultaneous BWP switch; D is incremental delay for BWP switch processing on additional CCs; 
· Value of D: 
· Option 1(MediaTek): Add additional D=200us for type 2 UE in simultaneous DCI-based BWP switching
· FFS on definition of N.
· Option 1(Apple): N is the number of CCs with simultaneous BWP switch.
· Option 2(Intel, Xiaomi, Ericsson, OPPO, NEC, MediaTek): For DCI and timer-based BWP switch on multiple CCs, for UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching 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 on both FR
· Option 2a(Huawei, Qualcomm): For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple CCs involves SCS changing, N is the number of simultaneous BWP switching on both FR.
· Recommended WF: 
· Definition of N: For UE which is capable of per-FR gap, and no BWP switch involves SCS change, N is the number of simultaneous BWP switching on CCs within the same frequency range; For UE which is not capable of per-FR gap, or the BWP switches on multiple CCs involves SCS changing, N is the number of simultaneous BWP switching on both FR.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-1-2: Delay requirements for RRC based BWP switch
; Where DRRC is FFS
extended delay for RRC based BWP switching on multiple CCs is needed. 
·   Where DRRC is FFS.
· Option 1(NEC, Huawei, Nokia): DRRC = 0ms 	
· Option 2 (Apple, Xiaomi, Qualcomm, Vivo, OPPO): DRRC = D 
· Option 2a(MediaTek): DRRC = D. For simultaneous RRC-based BWP switch, the agreed D for DCI/timer based BWP switch can be reused with additional D=200us for type 2 UE.
· Option 3 (Intel, Ericsson): if N<=3, re-use the existing requirement. if N>3, DRRC =D. where N is the total number of CCs.
· Option 4 (Vivo): An upper bound Nbound on N could be defined and the total switch delay will not further increase when N is larger than Nbound
· Recommended WF: 
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-1-3: whether send LS to RAN1 about whether multiple BWP switch can apply for HARQ design in dormancy SCell 
· Option 1(MediaTek): Send LS to RAN1 to clarify whether currently RAN4’s agreement for multiple BWP switch is applied for HARQ processing timeline design in dormancy SCell
· Recommended WF: 
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-1-4: TBWPSwitchDelay based on the smallest SCS 
· Option 1(Qualcom): The value of TBWPSwitchDelay should be based on the smallest SCS among all SCS values of all involved CCs even where BWP change does not change SCS on any CC
· Option 1a(Huawei): TBWPswitchDelay shall also be based on the smallest SCS among all SCS values of all involved CCs regardless of SCS changes.
· Recommended WF: 
· TBWPswitchDelay shall also be based on the smallest SCS among all SCS values of all involved CCs regardless of SCS changes.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



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: Condition when define requirement for timer based partial overlap BWP switch
· Option 1 (Huawei): Timer-based partial overlapping BWP switch requirements are defined when BWP switch does not involve SCS changing.
· Recommended WF: 
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-2-2: Delay requirements for Timer based BWP switch 
Sub1: if UE is capable of per-FR gap and the timer based BWP switch happens in two frequency range, whether UE handled timer-based BWP switch in parallel or sequentially
· Option 1(Huawei, Intel, Qualcomm): If UE is capable of per-FR gap, the timer based BWP switch happens in two frequency range are performed in parallel if the BWP switch doesn’t involve SCS change.
· Option 2(Apple, Xiaomi, MediaTek, Vivo, Ericsson, OPPO, NEC): sequentially
Sub2: Delay requirement for timer based BWP switch
· Option 1(Vivo, Ericsson, Apple, Xiaomi, NEC): Don’t differentiate UE capability of per-FR gap 
TBWPSwitchDelayPartialOverlapTimer = TDelayTimer + TBWPSwitchDelayTimer
· Option 1a (Ericsson): 
TMultipleBWPSwitchDelayTimer = (1+M)*TBWPSwitchDelayTimer
where:
· M=0 when the timer-based BWP switch is triggered on CC1, no timer-based BWP switch is ongoing on any other CC.
· M> 0 if the timer-based BWP switch is triggered on CC1 and a timer-based BWP switch is ongoing on another CC (CC2).
         (M-1) is the number of CCs on which the timer-based BWP switch is triggered before the triggering of the timer-based BWP switch on CC1 but while the timer-based BWP is ongoing on CC2.
· Option 2: (Qualcomm, Intel, Huawei) Dependent on the UE capability of per-FR gap
· For UE capable of per-FR gap:
· Option 2a (Qualcomm):  TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer , where TDelay is the time delayed by ongoing BWP switching on other single or simultaneously triggered multiple CCs within the same frequency range. TBWPSwitchDelayTimer is the timer-based BWP switch delay on current single CC or simultaneously triggered multiple CCs. 
· Option 2b (Huawei): TMultipleBWPswitchDelayTotal = TDelay + TMultipleBWPswitchDelay, where TDelay is the time delayed by ongoing BWP switching within the same frequency range. TMultipleBWPswitchDelay is the timer-based BWP switch delay on current single CC or simultaneously triggered on multiple CCs.
· For UE not capable of per-FR gap:
· Option 2a (Qualcomm): TBWPSwitchDelayPartialOverlapTimer = TDelay + TBWPSwitchDelayTimer , where TDelay is the time delayed by ongoing BWP switching on other single or simultaneously triggered multiple CCs across all frequency ranges. TBWPSwitchDelayTimer is the timer-based BWP switch delay on current single CC or simultaneously triggered multiple CCs. 
· Option 2b (Huawei): TMultipleBWPswitchDelayTotal = TDelay + TMultipleBWPswitchDelay, where TDelay is the time delayed by ongoing timer-based BWP switching with in the same frequency range; 	TMultipleBWPswitchDelay is TBWPSwitchDelay+ D(N-1), N is the number of timer-based BWP switch on CCs in the other FR of which the time periods of BWP switching delay are overlapped with TMultipleBWPswitchDelay, and D is the incremental delay, which is same as that of simultaneous BWP switch on multiple CCs
· Recommended WF: 
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-2-3: Delay requirements for RRC based BWP switch 
Sub1: Whether RRC processing time is equal to BWP switch time in RAN2 (In case the RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table (Table 12.1-1 in TS 38.331) plus the BWP switching delay defined in TS 38.133 [14], clause 8.6.3.)
· Option 1(Xiaomi, Vivo): Yes
· Option 2(MediaTek, Ericsson, NEC): No. 
Sub2: Additional waiting time for RRC based BWP switch
· Option 1 (Apple, Intel, Xiaomi, MediaTek, Vivo, Ericsson): upper bounded by the multiple BWP switch time in CG1 
· Option 2(OPPO, Nokia, NEC): upper bounded by the RRC processing time in the 1st CG.
Option 2a(Huawei): The waiting time is upper bounded by the RRC processing time (10ms) in the 1st CG
· Recommended WF: 
· Further discussion

Issue 1-2-4: Delay requirements for RRC based BWP switch 
· Option 1(Apple): TBWPSwitchDelayPartialOverlapRRC = TDelayRRC + TBWPSwitchDelayRRC’
· Recommended WF: 
· Further discussion.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 1-3: Cross carrier scheduling DCI-based BWP switch 
Issue 1-3-1: whether cross carrier scheduled DCI-based BWP switch on single/multiple CCs is considered in Rel-16
· Option 1(Huawei): Yes
· Recommended WF: 
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-3-2: Requirements for cross carrier BWP switch on multiple CCs in Rel-16
· Option 1(Huawei): 
· The requirements for BWP switch on multiple CCs in Rel-16 apply to following 2 cases: 1) the BWP switch on each CC is scheduled by a separate DCI which is received in the same CC; 2) All CCs involved in the simultaneous BWP switch on multiple CCs are scheduled by a single DCI.
· Define the starting point of the cross carrier BWP switch as the slot of the scheduling CC where UE receives the DCI and TBWPSwitchDelay shall be determined by the smaller SCS of all involved CC.
· For cross carrier scheduling, when the SCS of the scheduled CC is larger than or equal to that of the scheduling CC, one additional slot of the scheduled CC is allowed; when the SCS of the scheduling CC is larger than that of the scheduled CC, there is no need to introduce extra delay.
· Recommended WF: 
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Sub-topic 1-4: test case design for multiple BWP switch
Moderator note: core part discussion should be prioritized in this meeting. however, it could be good for companies to share views on performance part as well. Comments on this clause are welcome.
Issue 1-4-1: Test scenarios for simultaneous BWP switching (DCI/timer/RRC based):
· Option 1(Intel): 
· EN-DC with intra-band FR1 CA
· EN-DC with intra-band FR2 CA
· SA with intra-band FR1 CA
· SA with intra-band FR2 CA
· Recommended WF: 
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-4-2: Number of CCs for simultaneous BWP switching in the test case
· Option 1(Intel): 
· Number of CC will be further discussed since it has dependency on the conclusion of current RRC based BWP switch discussion
· Recommended WF: 
· Further discussion
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-4-3: Test case for partial overlap BWP switching
· Option 1(Intel): 
· Test scenario for delay requirements for RRC based partial overlap BWP switch is NR-DC FR1+FR2.
· Don’t need to define test case for delay requirement of DCI based partial overlap BWP switch.
· Recommended WF: 
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	





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

	R4-2011069
Huawei
	

	R4-2009864
Intel
	

	R4-2011248
Ericsson
	

	R4-2010197
Apple
	

	R4-2010362
Vivo
	



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 

	
	

	
	

	
	

	
	

	
	

	
	



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

	
	
	



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  

	
	

	
	

	
	



Discussion on 2nd round (if applicable)
Sub-topic 1-1: Simultaneous BWP switch on multiple CCs
Sub-topic 1-2: Partial overlap BWP switch on multiple CCs
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 
	
	Status summary 

	
	

	
	

	
	

	
	

	
	

	
	



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

	
	

	
	

	
	

	
	



Topic #2: UL Spatial Relation Info Switching 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009608
	Apple
	Proposal #1: DL time tracking shall not be considered when associated DL-RS is known or unknown for UL spatial relation switch.
Proposal #2: For MAC CE based uplink spatial relation info switch associated with DL-RS the requirements are defined as: THARQ + 3ms; for known spatial relation and THARQ + 3ms + TL1-RSRP; for unknown spatial relation.
Proposal #3: For RRC based uplink spatial relation info switch associated with DL-RS the requirements are defined as: TRRC-processing; for known spatial relation and TRRC-processing + TL1-RSRP; for unknown spatial relation.


	R4-2009708
	NTT DOCOMO, INC.
	Observation 1: Transmit timing other than initial case such as first transmission in a DRX cycle or PRACH transmission can be tracked by normal TA procedure.
Proposal 1: No initial timing accuracy requirements are needed for UL spatial relation info switch.
Observation 2: Timing tracking is performed upon TCI state change procedure if needed. 
Observation 3: If the source RS of new TCI state is unknown, it must be known after TCI state switching since UE perform L1-RSRP measurement.
Proposal 2: Timing tracking shall not be required for sub1 and no requirement shall be defined for sub2.
Proposal 3: UE shall use previous TX beam or drop the corresponding UL transmission when the UL signal has spatial relation to an unknown TCI-state.
Proposal 4: Delay requirement for UE which only supports BC Bit-0 shall be same as that of BC Bit-1 UE.
Proposal 5: Delay requirement for known spatial relation but the DL RS is not in the active TCI list shall be THARQ +3ms and for unknown spatial relation shall be THARQ + 3ms+ TL1-RSRP
Proposal 6: Delay requirement for known spatial relation but the DL RS is not in the active TCI list shall be TRRCprocessing and for unknown spatial relation shall be TRRCprocessing + TL1-RSRP


	R4-2009752
	Intel Corporation
	Proposal 1: When UL transmission is configured with spatial relation info associated with DL RS and the TCI state of the DL RS is unknown, don’t define requirement.
Observation 1: If the UL transmission with UL spatial info switch satisfies the transmission condition defined in timing accuracy requirement, UL timing accuracy requirement need to be satisfied.
Proposal 2:  There is no need for UE to define new initial transmit timing accuracy test case to verify timing error after UL spatial relation switch.
Proposal 3: When QCLed DL-RS is in tracking list, don’t need to consider DL tracking time. When QCLed DL-RS is not in tracking list, don’t define delay requirement.
Proposal 4: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH could be defined as: 	
          If the spatial relation associated DL-RS is in the active TCI state list: Tdelay = THARQ +3ms/NR slot length
         If the spatial relation associated DL-RS is not in the active TCI state list or unknown, no requirement is defined.
Proposal 5: Delay requirement for RRC spatial relation info switching associated with DL-RS for P-SRS could be defined as: 	
              If the spatial relation associated DL-RS is in the active TCI state list: Tdelay = TRRCprocessing
             If the spatial relation associated DL-RS is not in the active TCI state list or unknown, no requirement is defined.
Proposal 6: For Bit-0 UE, the same delay requirement as Bit-1 UE can be defined.

	R4-2009987
	Qualcomm
	Observation 1: 38.214 proposes UE to switch its spatial relation corresponding to a RS immediately after 3 ms. This requirement does not depend on whether the RS is known or unknown.
· Adoption of option 1 will lead to mismatch between 38.214 and 38.133 and one of these two specs will have to be clarified regarding this issue.
Observation 2: RAN plenary has not listed UL TX timing accuracy after UL spatial relation change as an open issue for Rel-16; which means that no related requirement will be defined for the UE in Rel-16. 
· This means, it is not essential for the UE during the tests to get additional time for time tracking in Rel-16.
Proposal 1: When the UL signal has spatial relation to an unknown DL RS,
· UE’s selection of spatial relation during the delay period is up to its implementation and it does not need to be specified.
Proposal 2: Down-select between option 1 and 2 of the last meeting regarding whether to consider timing tracking when associated DL-RS is known or unknown.
Proposal 3: Down-select between option 1 and 2 of the last meeting regarding delay requirements for both MAC-CE and RRC based known and unknown spatial relations.


	R4-2010043
	MediaTek inc.
	Proposal 1: Do not define UE’s requirement in unknown spatial relation condition.
Proposal 2: Only define the requirement when DL RS is in the active TCI list.
Proposal 3: Fine timing tracking isn’t needed when the DL RS has already added in the active TCI state list.
Proposal 4:  The MAC CE based spatial relation switching associated with DL-RS for PUCCH and semi-persistent SRS is THARQ +3ms when the target spatial relation associated to DL RS is known and the DL RS is in the active TCI list.
Proposal 5:  The RRC based spatial relation info switching associated with DL-RS for P-SRS is TRRCprocessing when the target spatial relation associated to DL RS is known and the DL RS is in the active TCI list.


	R4-2010364
	vivo
	Proposal 1:  Use option 1 for sub1 and option 3 for sub 2
Proposal 2: For MAC CE based spatial relation info switching associated with DL-RS for PUCCH, 
Use option 1 for the switch delay when DL RS spatial relation is known but the DL RS is not in the active TCI list
Use option 3 when the DL RS spatial relation is unknown
Proposal 3: For RRC based spatial relation info switching associated with DL-RS for P-SRS, 
Use option 1 for the switch delay when DL RS spatial relation is known but the DL RS is not in the active TCI list
Use option 3 when the DL RS spatial relation is unknown
Proposal 4: When the UL signal has spatial relation to an unknown DL RS using option 3, i.e., up to UE implementation and no need to be specified. 


	R4-2010573
	Nokia, Nokia Shanghai Bell
	Proposal 1: When the UL signal has spatial relation to an unknown DL RS the UE drop UL transmission until TCI state is known.
Proposal 2: For bit-0 UE not indicating beamCorrespondenceWithoutUL-BeamSweeping is allowed delay for UL SRS sweep.


	R4-2010666
	Ericsson
	Proposal 1: 	The UE shall meet the initial transmit timing accuracy requirement after UL spatial relation switching. This corresponds to Option 2 in the WF.

Proposal 2: 	No time tracking shall be considered for the case where associated downlink reference is known but QCL-ed with a different qcl-Type1 RS. This corresponds to Option 1 in the WF.
Proposal 3: 	For the case where the DL RS is unknown to the UE, additional time for beam sweeping shall be granted. During the beam sweeping, the UE shall detect the DL RS and determine its timing. No additioanl time for time tracking shall be considered. This corresponds to Option 1 in the WF. 

Proposal 4:		The UE behaviour when UL signal has a spatial relation to an unknown DL RS shall be well defined. With reference to the options in the WF, either Option 1 or Option 2 shall be specified.
Proposal 5:		A UE that is reporting BC bit-0 capability shall fulfill spatial relation switching delay requirements associated with SRS. Hence any such requirements explicitly defined by RAN4 shall apply for UEs reporting BC bit-0 and BC bit-1, respectively. With reference to the options in the WF, this would correspond to Option 1.
Proposal 6:	Delay requirement MAC CE-based spatial relation switching for PUCCH with associated known DL-RS not in the active TCI state list shall be: THARQ +3ms. This corresponds to Option 1 in the WF.
Proposal 7:	Delay requirement MAC CE-based spatial relation switching for PUCCH with associated unknown DL-RS shall be: THARQ +(3ms+ TL1-RSRP), i.e., it shall be assumed that DL RS timing is determined during beam sweeping and no additional time for time tracking would be needed. This corresponds to Option 1 in the WF.
 
Proposal 8:	Delay requirement for RRC-based spatial relation switching for P-SRS with associated known DL-RS not in the active TCI state list shall be: TRRCprocessing. This corresponds to Option 1 in the WF.
Proposal 9: 	Delay requirement for RRC-based spatial relation switching for P-SRS with associated unknown DL-RS shall be: TRRCprocessing + TL1-RSRP ), i.e., it shall be assumed that DL RS timing is determined during beam sweeping and no additional time for time tracking would be needed. This corresponds to Option 1 in the WF. 


	R4-2011126
	Huawei, Hisilicon
	Proposal 1: No timing tracking is considered when associated DL-RS is known but QCLed with a different qcl-Type1 RS.
Proposal 2: Whether to consider timing tracking when associated DL-RS is an unknown DL RS? 
· Option 1: No
· Option 3: No requirement will be defined
Prefer option3, otherwise option 1 is acceptable.
Proposal 3: when PUCCH-SpatialRelationInfo is provided, upon receiving MAC-CE activation command indicating a value of pucch-SpatialRelationInfoId in slot n,
· If the spatial relation associated downlink RS is known, 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, there are no requirements.
Proposal 4: Periodic SRS spatial relation switching delay is specified as below,
· If the spatial relation associated downlink RS is known,  the periodic SRS spatial relation switching delay is TRRC_processing;
· If the spatial relation associated downlink RS is unknown, no requirement is defined.
Proposal 5: 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, UE shall be able to transmit a Semi-persisitent SRS with target spatial relation at slot n+ THARQ +3 ms/ NR slot length.
· If the spatial relation associated downlink RS is unknown, no requirement is defined.




Open issues summary and companies view’s collection
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:
Issue 2-1-1: When the UL signal has spatial relation to an unknown DL RS
· Option 1 (Ericsson, NTT DOCOMO): UE transmits using previous TX beam
· Option 2 (NTT DOCOMO, Nokia, Ericsson): Drop UL transmission until spatial relation info is known
· Option 3 (Intel, Qualcomm, Vivo, MediaTek): Up to UE implementation and no requirement is needed to be specified
· Recommended WF: 
· Further discussion.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-1-2: How to deduce the delay requirement for UE which only supports BC Bit-0 when spatial relation is associated with DL RS?
· Option 1(NTT DOCOMO, Ericsson): The same delay requirement as BC Bit-1 UE 
· Option 2: Always plus the SRS beam sweeping duration compared to BC Bit-1 UE
· Option 2a(Nokia): For bit-0 UE not indicating beamCorrespondenceWithoutUL-BeamSweeping is allowed delay for UL SRS sweep
· Recommended WF: 
· Further discussion.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-1-3: Whether to consider DL timing tracking when associated DL-RS
Whether to consider timing tracking when associated DL-RS?
· Sub1. Whether to consider timing tracking when associated DL-RS is known but QCLed with a different qcl-Type1 RS?
· Option 1 (Apple, NTT DOCOMO, Vivo, Ericsson, Huawei): No
· Option 2: Yes
· Option 3 (Nokia): No requirement will be defined.
· Option 4 (MediaTek, Intel): Only define the requirement when DL RS is in the active TCI list; Fine timing tracking isn’t needed when the DL RS has already added in the active TCI state list
· Sub2. Whether to consider timing tracking when associated DL-RS is an unknown DL RS?
· Option 1(Apple, Ericsson, Huawei, NTT DOCOMO): No
· Option 2 (Nokia): Yes
· Option 3 (MediaTek, Vivo, Huawei, Intel): No requirement will be defined for unknown DL RS
· Recommended WF: 
· Further discussion.


	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-1-4: Whether UE should meet initial transmit timing accuracy requirements after UL spatial relation switch
· Option 1(NTT DOCOMO): No
· Option 2(Nokia, Ericsson): Yes
· Option 3(Intel): There is no need for UE to define new initial transmit timing accuracy test case to verify timing error after UL spatial relation switch.
· Recommended WF: 
· Further discussion.


	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	




[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:

[bookmark: _Hlk37836613]Issue 2-2-1: Delay requirement for MAC CE based spatial relation info switching associated with DL-RS for PUCCH 
· For known spatial relation switch
· Option 1: No DL timing tracking is needed:
· Option 1a (NTT DOCOMO, Apple, Vivo, Nokia, Ericsson): THARQ +3ms 
· Option 1b (Huawei): THARQ +3ms/NR slot length
· Option 1c (MediaTek, Intel): 
· If the spatial relation associated downlink RS is in the active TCI state list, UE shall be able to transmit a PUCCH with target spatial relation at slot n+ THARQ +3 ms
· If the spatial relation associated downlink RS is not in the active TCI state list, no requirement is defined.
· Option 2: DL timing tracking is needed.
· For unknown spatial relation switch
· Option 1(Apple, NTT DOCOMO, Ericsson): No DL timing tracking is needed: THARQ + 3ms + TL1-RSRP
· Option 2 (Nokia): DL timing tracking is needed: THARQ + 3ms + ‘time for tracking’
· Option 3(Huawei, MediaTek, Vivo, Intel): No requirement
· Recommended WF
· Further discussion
	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



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:
[bookmark: _Hlk37836799]
Issue 2-3-1: Delay requirement for RRC based spatial relation info switching associated with DL-RS for P-SRS
· For known spatial relation switch
· Option 1: No DL timing tracking is needed.              
· Option 1a (Apple, NTT DOCOMO, Vivo, Nokia, Ericsson, Huawei): TRRCprocessing 
· Option 1b (MediaTek, Intel): 
· The RRC based spatial relation info switching associated with DL-RS for P-SRS is TRRCprocessing when the target spatial relation associated to DL RS is known and the DL RS is in the active TCI list
· If the spatial relation associated downlink RS is not in the active TCI state list, no requirement is defined.
· Option 2: DL timing tracking is needed.
· For unknown spatial relation switch
· Option 1(Apple, NTT DOCOMO, Ericsson): No DL timing tracking is needed: TRRCprocessing + TL1-RSRP
· Option 2(Nokia): DL timing tracking is needed : TRRCprocessing + TL1-RSRP + time for time tracking if applicable
· Option 3(Huawei, Vivo, Intel, MediaTek): No requirement.
· Recommended WF
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	


Sub-topic 2-4: test case scenario for UL spatial relation info switching
Moderator note: core part discussion should be prioritized in this meeting. however, it could be good for companies to share views on performance part as well. Comments on this clause are welcome.
Issue 2-4-1: test case scenario for UL spatial relation info switching
· Option 1(Intel): 
· EN-DC FR2 MAC CE based spatial relation info switching for PUCCH associated with DL-RS in known state
· EN-DC FR2 MAC CE based spatial relation info switching for SP-SRS associated with DL-RS in known state
· EN-DC FR2 RRC based spatial relation info switching for P-SRS associated with DL-RS in known state
· EN-DC FR2 DCI based spatial relation info switching for A-SRS associated with DL-RS in known state
· SA FR2 MAC CE based spatial relation info switching for PUCCH associated with DL-RS in known state
· SA FR2 MAC CE based spatial relation info switching for SP-SRS associated with DL-RS in known state
· SA FR2 RRC based spatial relation info switching for P-SRS associated with DL-RS in known state
· SA FR2 DCI based spatial relation info switching for A-SRS associated with DL-RS in known state
· Recommended WF
· Further discussion

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	






[bookmark: _GoBack]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

	R4-2009865
Intel
	

	
	

	
	




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 

	[bookmark: _Hlk33774299]
	

	[bookmark: _Hlk33774399]
	

	
	

	
	

	
	



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

	
	
	



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  

	
	



Discussion on 2nd round (if applicable)
Sub-topic 2-1: General
Sub-topic 2-2: MAC CE based spatial relation info switch
Sub-topic 2-3: RRC based spatial relation info switch
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 

	
	Status summary 

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

	
	

	
	

	
	

	
	









