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1. Introduction

In RAN4#99e meeting, the discussion on NR support for high speed train scenario in FR2 was carried out. A WF captured the progress was approved in [1]. This contribution continues to provide the analysis on signalling characteristics requirements in FR2 HST. 
2. Discussion
For TCI state switching delay in R15, both requirements for known case and unknown case are specified. The existing known TCI state is defined as below,
	The TCI state is known if the following conditions are met:

-
During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state

-
TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 

-
The UE has sent at least 1 L1-RSRP report for the target TCI state before the TCI state switch command

-
The TCI state remains detectable during the TCI state switching period

-
The SSB associated with the TCI state remain detectable during the TCI switching period

-
SNR of the TCI state ≥ -3dB

Otherwise, the TCI state is unknown.


Regarding the scenario in FR2 HST, UE would change RRH during 1280ms during moving. Especially there are multiple beams (e.g., 2 beams) per RRH panel. Therefore the measurement from 1280ms ago is not valid to be used as QCL type-D reference for the target TCI state for TCI switching.
	Scenario
	Ds (meter)
	Dmin (meter)
	Prioritization
	Note

	A
	700
	10
	Prioritised
	Changed from Original Scenario-2

	B
	700
	150
	Prioritised
	New Scenario (same as FR1 deployment)


L1-RSRP measurement period directly reflects the target beam monitoring and tracking performance. Although RX beam sweeping factor (N) is still not decided so far, there's a high probability that it will be reduced according to current progress. Herein a coarse calculation is provided. TSSB is set as 20ms (SMTC periodicity is 40ms), then the P factor is 2 due to SSB and SMTC partial overlapping. No DRX is configured. timeRestrictionForChannelMeasurement is configured (M=1).Then the L1-RSRP measurement period is (20*N) ms where N is probably smaller than 8. In other words, L1-RSRP can be reported within (20*N) ms. Therefore we think the duration in known TCI state condition can be reduced accordingly in FR2 HST. The concrete value can wait for the conclusion of scaling factor.
Table 9.5.4.1-2: Measurement period TL1-RSRP_Measurement_Period_SSB for FR2

	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:
TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


Proposal 1: The known condition of TCI state can be reduced, and the concrete value can wait for the conclusion of scaling factor.
TCI state switching delay is closely related with beam management. If the L1-RSRP measurement of target beam is reported before network indicates the beam to UE, this is regarded as known case, then the TCI state switching delay is THARQ + [image: image2.png]gNIoirEmed



+ TOk*(Tfirst-SSB + TSSB-proc) / NR slot length.  Through coarse calculation, the existing TCI switching delay for known case can be reused in FR2 HST.
Proposal 2: The existing TCI switching delay in known case can be reused in FR2 HST with updated known TCI state condition.
Whether there is unknown TCI scenario in FR2 HST scenario depends on network deployment and L1-RSRP measurement period. If UE can always/or at most cases report target TCI beforehand, the requirements for unknown case is not necessary. This can wait for more input.

Proposal 3: Whether there is unknown TCI scenario in FR2 HST scenario depends on network deployment and L1-RSRP measurement period. This can wait for more input.

3. Conclusion
This contribution provides the analysis on signalling characteristics requirements in FR2 HST. Below we summarize our proposals:

Proposal 1: The known condition of TCI state can be reduced, and the concrete value can wait for the conclusion of scaling factor.
Proposal 2: The existing TCI switching delay in known case can be reused in FR2 HST with updated known TCI state condition.
Proposal 3: Whether there is unknown TCI scenario in FR2 HST scenario depends on network deployment and L1-RSRP measurement period. This can wait for more input.
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