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1. Overall Description:

RAN1 thanks RAN2 for the LS on beamSwicthTiming.
On Rel-15 UE capability of beamSwitchTiming, 
from RAN1’s understanding, descriptions in the first, second and third bullets are correct. 
Observation from first round of discussion, majority of companies agree with RAN2 understanding.

	company
	comments

	Huawei, HiSilicon
	We do not agree with the draft reply above, as some of the answers are misaligned with the latest R15 RAN1 specifications. 

As mentioned in R1-2008791:

1. The UE behavior for receiving AP-CSI-RS configured with repetition (set as ‘ON’ or ‘OFF’) with a scheduling offset smaller than reported beamSwitchTiming was unspecified in RAN1 in R15. This is one of the reasons that the Rel-16 TEI was agreed.

2. In R15, when UE reports {224, 336}, it will be used to determine UE expectation/behavior for aperiodic CSI-RS for tracking and latency requirements for L1-RSRP reporting. 

3. In R15, RAN1 did not agree on using 48 as default value for beamSwitchTiming. Instead, in R15, RAN1 listed ‘No recommendation on the desired beam switching timing’ as ‘Consequences if the feature is not supported by the UE’ in UE feature list R1-1907862. 

We suggest accurately describing RAN1 intention and specification support in the reply LS (if any). 

	Ericsson
	We agree with Huawei that bullet 2 and 3 would be relevant to include in the LS response.

	Apple
	Regarding the Rel-15 UE behavior 
We think the FL observation is true at least for almost all the AP-CSI-RS, with at most one debating point of AP-TRS, i.e. AP-CSI-RS resource set with trs-Info

Even for AP-TRS, we can also agree that the observation from the FL is correct. 

	Intel
	Agree with FL observsations

	FL
	The Rel-16 TEI was proposed to introduce UE behavior for the reported values of 224 and 336, and it was agreed to introduce a new UE capability beamSwitchTiming-r16 with values {224, 336}. However, RAN2 is also checking with RAN1 on understanding of Rel-15 capability beamSwitchTiming. In this regard, RAN1 should respond whether RAN2 understanding is correct or not. As discussion on AP-TRS is controversial, separate discussion is needed. The response to RAN2 can be based on other cases than AP-TRS, would following response be acceptable?
· Understanding of the first bullet: 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 except aperiodic TRS , including CSI-RS with repetition is configured and set to “ON” or “OFF”

· Understanding of the second bullet: 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 except for aperiodic TRPS.
· Understanding of the third bullet: there is no such agreement in RAN1 in the case Rel-15 capability signaling (beamSwitchTiming) is not included, the beam switch timing is up to 48 OFDM symbols for each supported sub-carrier spacing 

There is no consensus in RAN1 on applicability of values 224, 336 in Rel-15 for aperiodic TRS.


For Rel-16 UEs, it is correct understanding that Rel-16 capability signaling BeamSwitchTiming-r16 from the set {224, 336} is optional. It is also correct that the UE behaves according to Rel-15 specification in all respects if the UE doesn’t include Rel-16 capability or doesn’t receive parameter enableBeamSwitchTiming-r16. In addition, the following answers are irrelevant to aperiodic TRS. Below please find RAN1’s Answers to Questions A, B and C.
Answer A: for CSI-RS configured with repetition and set to “ON”, when the Rel-16 UE capability signaling indicates one of the values {224, 336}, the beam switch time is equal to [48 or the same as signaled value from the set {224, 336}].
Answer B: for CSI-RS configured with repetition and set to “OFF”, the beam switch time is equal to [48 or the signaled value in Rel-15 capability signaling], if reported. 

Answer C: for CSI-RS configured without repetition, the beam switch time is equal to [48 or the signaled value in Rel-15 capability signaling,] if reported.
Observation from first round of discussion, 

7 companies are in favor of (Option 1): ZTE, Samsung, QCM, HW, HiSi, Apple, Intel
Answer A: the same as signaled value from the set {224, 336}
Answer B: 48

Answer C: 48

3 companies are in favor of (Option 2): CATT, OPPO, vivo
Answer A: 48

Answer B: the signaled value in Rel-15 capability signaling
Answer C: the signaled value in Rel-15 capability signaling
2 companies are in favor of (Option 3): LGE, Ericsson
Answer A: 48

Answer B: 48

Answer C: 48

	company
	comments

	Ericsson
	As we see it, the LS response should describe RAN1’s understanding of the specification. Option 3 is simply our interpretation of the specification. To us, it is very difficult to interpret the specification as in option 1 or 2. Can the proponents of option 1 and 2 explain their thinking?

	Apple
	We think Answer A should be straightforward, i.e., AP-CSI-RS with repetition “on”, it is UE reported BeamSwitchTiming-r16 from the candidate value set {224, 336}
Answer B/C has a debating point for AP-TRS, whether we use 48 or Rel-15 BeamSwitchTiming. For all the other cases (AP-CSI-RS), the answer should be clear, i.e., 48

	FL
	Tentative proposal: agree on option 1 above


2. Actions:

To RAN WG2
RAN1 respectfully requests RAN2 to take above answers into account.
3. Date of Next RAN1 Meetings:

TSG RAN WG1 Meeting #104-e

25 Jan – 5 Feb 2021



e-Meeting 
TSG RAN WG1 Meeting #104-bis-e

12 – 20 Apr 2021




e-Meeting 
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.





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? 








�Note: Observation and the table with comments will be removed from reply LS


�Note: Observation and the table with comments will be removed from reply LS





