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1. [bookmark: _Ref498564494][bookmark: _Hlk521582650][bookmark: _Ref32326212]Discussion
In Rel-15 version of 38.331 specification following UE capability of beam switch timing is defined.

MIMO-ParametersPerBand
….
beamSwitchTiming                    SEQUENCE {
        scs-60kHz                           ENUMERATED {sym14, sym28, sym48, sym224, sym336}                           OPTIONAL,
        scs-120kHz                          ENUMERATED {sym14, sym28, sym48, sym224, sym336}                           OPTIONAL
    }                                                                                                              OPTIONAL,
It can be noticed that Rel-15 UE may report a value of sym224 or sym336 as capability for beamSwitchingTiming. An UE shall indicate only one of the values from {sym14, sym28, sym48, sym224, sym336} as capability.

In RAN1#103e, reply LS (R1-2009496) was sent to RAN2 answering their questions on Rel-15 UE behavior when UE indicates one value among {14, 28, 48} and one value between {224, 336} as below.
· In R15, if the UE indicates one value among {14, 28, 48} for beamSwitchTiming, 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, while the UE behavior for receiving AP-CSI-RS with a scheduling offset equal to or greater than reported beamSwitchTiming was specified. 
· In R15, when UE reports one value among {224, 336} for beamSwitchTiming, it will be used to determine UE expectation/behavior for aperiodic CSI-RS for tracking and latency requirements for L1-RSRP reporting, while UE behaviour/assumption regarding before or after beam switch timing is unspecified for measuring AP CSI-RS for CSI acquisition (without trs-Info and without repetition) and for beam management (with repetition ‘off’).

The first bullet above means when the UE indicates one of value among {14, 28, 48}, gNB has to ensure scheduling offset for AP-CSI-RS with repetition (set as ON or OFF) equal to or greater than the UE indicated value, which aligns the understanding between the gNB and the UE, and spec is clear in the sense.
The second bullet explains the UE behavior when the reported value is 224 or 336. Although, the UE behavior defined in 38.214v15.11.0 for the case of trs-info configured looks fine where following is described in section 5.1.6.1.1.
…the UE does not expect that 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 smaller than the UE reported beamSwitchTiming.

However, UE behavior for reception of AP-CSI-RS for CSI acquisition is unspecified, which means the spec is incomplete or usage of AP-CSI is very restricted if an UE reports one value between {22, 336}. 
For example, an Rel-15 UE reports 224 as its capability of beamswitchtiming in Rel-15, as explained in the second bullet above, the UE behavior is unspecified for before and after beamswitchtimng for CSI acquisition and beam management with repetition set to “OFF”. It means that the UE which reports 224 as capability doesn’t know how to receive AP-CSI-RS for CSI acquisition and AP-CSI-RS for beam management with repetition set to “OFF”. In this sense, it is clear that Rel-15 UE will not report one of the values between {224, 336}.
Observation: Since Rel-15 UE behavior is incomplete or restricted to only receive aperiodic CSI-RS with trs-info configured when UE reports one value between {224, 336} for beamswitchtiming as capability, hence Rel-15 UE will never report one of these values as beamswitchtiming capability.

In section 5.2.1.5.1, 38.214, following is specified which is also applicable for aperiodic CSI-RS configured with trs-info.:
“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”
In RAN1#103e, it was agreed that values of {224, 336} are applicable for aperiodic TRS in Rel-15. If 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 according to section 5.2.1.5.1, however it is not specified if the reported value is one of the values of {224, 336}. Similar description is required if UE reports one of the values of {224, 336}.
In this scenario, QCL assumption for aperiodic TRS shall be indicated in triggering DCI, hence following TP is proposed.
TP:
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.



