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1. Draft Reply LS
1. Introduction:
RAN1 would like to thank RAN2 for the LS R2-2008318 on beamSwitchTiming. We provided answers to the questions in the following.
Q1: RAN2 kindly requests RAN1 to confirm the following understanding 
	1. [bookmark: _Hlk53499914]For Rel-15 UEs, 
· if the UE indicates a value from the set {14, 28, 48} in Rel-15 capability signaling, the reported value is used for all cases, including CSI-RS with repetition is configured and set to “ON” or “OFF”. 
· if the UE indicates a value from the set {224, 336} in Rel-15 capability signaling, there is no specified beahviour for value of 224 and 336. 
· If the Rel-15 capability signaling (beamSwitchTiming) is not included, the beam switch timing is up to 48 OFDM symbols for each supported sub-carrier spacing.



A1: RAN1 confirms the above understanding.

Q2: RAN2 kindly requests RAN1 to confirm the following understanding 
	2. [bookmark: _Hlk53502877]For Rel-16 UEs, the UE signals beamSwitchTiming and beamSwitchTiming-r16. The first one, i.e., the Rel-15 capability signaling from the set {14, 28, 48}, is always signaled (if this capability needs to be reported). The second one, i.e., the newly introduced Rel-16 capability signaling from the set {224, 336}, is optional. 
· If the UE doesn’t include the Rel-16 capability, it behaves in all respects as the Rel-15 UEs above.
· If the UE does include the Rel-16 capability, then, the UE may or may not receive configured parameter enableBeamSwitchTiming-r16 in the RRC configuration:
· If the UE doesn’t receive parameter enableBeamSwitchTiming-r16, it behaves in all respect as the Rel-15 UE above. 
· If the UE receives parameter enableBeamSwitchTiming-r16, then, the UE does the following: 
· Question A: For CSI-RS configured with repetition and set to “ON”, whether the UE indicates switch time that is the same as the signalled value from the set {224, 336} in Rel-16 capability signaling or the default value of 48?
· Question B: For CSI-RS configured with repetition and set to “OFF” (a.k.a. regular CSI-RS), whether the UE indicates switch time of 48 (even if it signaled < 48 in the Rel-15 capability), or the signalled value in Rel-15 capability signaling?
· Question C: For CSI-RS configured without repetition, whether the UE indicates switch time of 48 (even if it signaled < 48 in the Rel-15 capability), or the signalled value in Rel-15 capability signaling? 



A2: RAN1 has the following understanding
· Both beamSwitchTiming and beamSwitchTiming-r16 are optional to report
· If the UE doesn’t include the beamSwitchTiming-r16, its behaviour is same as Rel-15
· If the UE does include the Rel-16 capability, UE may or may not receive enableBeamSwitchTiming-r16
· [bookmark: _Hlk53568713]If the UE does include the Rel-16 capability but doesn’t receive enableBeamSwitchTiming-r16, its behaviour is same as Rel-15
· If the UE receives enableBeamSwitchTiming-r16
· For CSI-RS configured with repetition “ON”, the UE indicates switch time that is the same as the signalled value from the set {224, 336}
· For CSI-RS configured with repetition “OFF”, the UE indicates switch time of 48 if beamSwitchTiming-r16 is reported
· For CSI-RS configured without repetition, the UE indicates switch time of 48 if beamSwitchTiming-r16 is reported
[bookmark: _Hlk53567962]
2. Actions:
To RAN2 group
RAN1 respectfully requests RAN2 to take the above information into consideration.

3. Date of Next TSG-RAN WG1 Meetings:	
TSG RAN WG1 Meeting #104-e	25 January – 05 February 2021, Online
TSG RAN WG1 Meeting #104-bis-e	12 – 20 April 2021, Online

2. Discussions
The spec related to Q1 is summarized below
· The 1st bullet in Q1 is indicated by the following text in [1]
· If reported value is in {14, 28, 48}, it is used for all cases including CSI-RS for CSI, TRS, and BM
· The 2nd bullet is also indicated in [1]
· {224, 336} is not mentioned as well as the corresponding behaviour
· The 3rd bullet is indicated in [2]

	[bookmark: _Toc11352117][bookmark: _Toc20318007][bookmark: _Toc27299905][bookmark: _Toc36117415][bookmark: _Toc44515907][bookmark: _Toc51226194]38.214 v15.11.0
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
[…]
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, periodic CSI-RS, semi-persistent CSI-RS;
-	else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
[…]



The spec/agreement related to Q2 is summarized below
· [bookmark: _Hlk53568065]Both beamSwitchTiming and beamSwitchTiming-r16 are optional to report
· This is indicated in [3]
· If the UE doesn’t include the beamSwitchTiming-r16, its behaviour is same as Rel-15
· This is indicated in [4]
· If the UE does include the Rel-16 capability, UE may or may not receive enableBeamSwitchTiming-r16
· This is based on [5]
· If the UE does include the Rel-16 capability but doesn’t receive enableBeamSwitchTiming-r16, its behaviour is same as Rel-15
· If the UE receives parameter enableBeamSwitchTiming-r16
· For CSI-RS configured with repetition “ON”, the UE indicates switch time that is the same as the signalled value from the set {224, 336}
· This is based on the agreement in RAN1 #98 below that 224 or 336 is only used for CSI-RS with repetition “ON”. 
· The [4] is not aligned with the #98 agreement on this point. Specifically, this part should be updated as “without higher layer parameter trs-Info and without higher layer parameter repetition configured as ON”.
· [bookmark: _Hlk53506604]For CSI-RS configured with repetition “OFF”, the UE indicates switch time of 48 if beamSwitchTiming-r16 is reported
· This is indicated in [4]
· For CSI-RS configured without repetition, the UE indicates switch time of 48 if beamSwitchTiming-r16 is reported
· This is indicated in [4]

	38.214 v16.3.0
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
[…]
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48} and enableBeamSwitchTiming-r16 is not provided, or is smaller than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336} and enableBeamSwitchTiming-r16 is provided.
-	if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48} and enableBeamSwitchTiming-r16 is not provided, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming-r16 is one of the values {224, 336} and enableBeamSwitchTiming-r16 is provided, periodic CSI-RS, semi-persistent CSI-RS;
-	else if at least one CORESET is configured for the BWP in which the aperiodic CSI-RS is received, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored; 
-	else if the UE is configured with [enableDefaultBeamForCCS] and when receiving the aperiodic CSI-RS, the UE applies the QCL assumption of the lowest-ID activated TCI state applicable to the PDSCH within the active BWP of the cell in which the CSI-RS is to be received.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold beamSwitchTiming when the reported value is one of the values of {14,28,48} and enableBeamSwitchTiming-r16 is not provided, or is equal to or greater than 48 when the reported value of beamSwitchTiming-r16 is one of the values of {224, 336} and enableBeamSwitchTiming-r16 is provided, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.
[…]



	RAN1 #98
Agreements:
Regarding TEI “Aperiodic CSI-RS Triggering for UE reporting beamSwitchTiming values of 224 and 336”
· 48 is used as the beam switching threshold for UEs reporting 224 or 336
· When using the higher values of the feature (sym224 and sym336), beamSwitchTiming indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission in a CSI-RS resource configured with repetition ‘ON’ to apply TCI indication in CSI-RS triggering DCI.
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