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Introduction
In the LS from RAN2 in [1], RAN2 requires clarification from RAN1 on beamSwitchTiming with values of sym224 and sym336, which was introduced in Rel-16 TEI. RAN2 has introduced a new capability signaling for beamSwitchTiming-r16 values of sym224 and sym336, and needs to know how/when to apply the corresponding values. In this contribution, we discuss the questions and provide proposed reply to RAN2.
Discussion
Regarding the UE reported beamSwitchTiming values of 224 and 336, it was agreed in RAN1#98 meeting that:
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.
There can be three different understandings on the agreement:
· Understanding 1: UE reported beamSwitchTiming values of 224 and 336 in Rel-16 UE capability only apply to CSI-RS resource configured with repetition ‘ON’, and 48 is assumed when 224 or 336 is reported in Rel-16 signaling. For other CSI-RS, the Rel-15 capability signalling is assumed. 
· Understanding 2: UE reported beamSwitchTiming values of 224 and 336 in Rel-16 UE capability apply to all types of CSI-RS. For CSI-RS resource configured with repetition ‘ON’, the reported values is applied when 224 or 336 is reported in Rel-16 signaling. For other CSI-RS, 48 is assumed when 224 or 336 is reported.
· Understanding 3: UE reported beamSwitchTiming values of 224 and 336 in Rel-16 UE capability apply to all types of CSI-RS. For all types of CSI-RS, 48 is assumed when 224 or 336 is reported in Rel-16 signaling.
The understanding 1 and understanding 2 are different understandings on the agreement itself. The understanding 3 comes from the agreed text proposal [2] below in the email discussion post RAN1#98 meeting to capture the above agreement in 38.214. In the text proposal, it seems {224, 336} can be applied to all types of CSI-RS except TRS and 48 is always assumed when {224, 336} is reported. Similar description is also used in latest version of 38.214. 
	5.2.1.5.1   Aperiodic CSI Reporting/Aperiodic CSI-RS
<<<<unchanged text omitted>>>>>

-	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}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}.
-	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}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming is one of the values {224, 336}, 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 CORESET-ID 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}, or is equal to or greater than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}, 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.
<<<<unchanged text omitted>>>>>



From the perspective of technology, there is not much difference among the understandings. However, RAN1 should have common understanding on the application of {224, 336} to avoid collided behaviour at UE and gNB. In our understanding, it is not needed to support a threshold larger than 48 for CSI-RS other than those with repetition “on”. For these CSI-RS, the Rel-15 capability can be applied without change of UE behaviour, considering backward compatibility to Rel-15. For CSI-RS with repetition “on”, we can follow the agreement and assume 48 as beam switch threshold when a larger value is reported. For example, when UE reports the value of 28 via beamSwitchTiming and value of 224 via beamSwitchTiming-r16, the threshold for CSI-RS resource configured with repetition = ‘ON’ is 48, while the threshold for CSI-RS with repetition =‘OFF’and CSI-RS without repetition is 28.
Proposed reply: The understanding from RAN2 is correct. For Question A/B/C, when the UE receives parameter enableBeamSwitchTiming-r16, RAN1 has the following understanding:
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?
· [bookmark: _GoBack]Answer: For CSI-RS configured with repetition and set to “ON”, UE can report a value from the set  {224, 336} in beamSwitchTiming-r16, but 48 is used as the beam switching threshold for UEs reporting 224 or 336 in beamSwitchTiming-r16. 
· 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?
· Answer: For CSI-RS configured with repetition and set to “OFF” (a.k.a. regular CSI-RS), the UE applies the signalled value in Rel-15 capability signaling as the beam switching threshold.
· 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? 
· Answer: For CSI-RS configured without repetition and without trs-info, the UE applies the signalled value in Rel-15 capability signaling as the beam switching threshold.
Conclusion
In this contribution, we discuss the issue of beamSwitchTiming for AP CSI-RS in Rel-16 TEI raised by RAN2 LS, and provide proposed reply for each question. 
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