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Introduction
During RAN4#99-e the following open issues were captured in WF [1]
	· Revise TCI known conditions for HST scenario
· FFS the TCI state switching delay requirements considering the following aspects :
· delay requirement for unknown TCI state condition
· the impact of one additional L1-RSRP measurement period due to unknown TCI state condition
· the problem of large difference in propagation delays
· re-using of existing TCI switching delay in known case

· Requirements for long DRX configurations in CONNECTED state
· Option 1: Apply existing R16 requirements
· Option 2: Apply requirements for short DRX configurations
· Option 3: 
· FFS the upper bound of DRX cycle which is determined based on the maximum target CPE speed. 
· Enhancements are defined for small DRX cycle ≤  the upper bound; 



In this paper we provide our views on the TCI state switching issue.
Discussion
Our understanding of the general idea of known/unknown conditions is as follows: TCI state is known if UE doesn’t need to perform Rx beam refinement for the target TCI state in order to switch to it. In [2][3] we propose to consider only Uni-directional deployment in FR2 HST and for Uni-directional scenario we propose to have 1 Rx beam. In this case UE will not need to perform Rx beam refinement during TCI state switching – it will always use the same Rx beam. That means that we can always consider known conditions for TCI state switching in Uni-directional scenario FR2 HST. 
Proposal 1: RAN4 always consider known conditions for TCI state switching in Uni-directional scenario FR2 HST
Another issue regarding TCI state switching is whether we have sufficient time to trigger it in case when the serving signal suddenly degrades. In general, the TCI state switching trigger is implementation dependent. However, we think that it should anyway be based on L1-RSRP measurement – the TCI state should be changed when the signal from target beam becomes stronger than from the serving beam. For the case when the train moves towards the RRH beam the signal from the serving beam degrades very fast when UE passes the RRH. In this case RRH becomes unavailable before it could identify the need for TCI state switching and send corresponding command to UE.
Observation 1: For the train moving towards the RRH beam when UE approaches serving RRH the serving beam SNR degrades very fast so that the RRH becomes unavailable before it could identify the need for TCI state switching and send corresponding command to UE.
Figure 4 shows the DL SNR from two neighboring RRH along the track. At first UE is served by RRH#1, then at point A the signal from RRH#2 becomes stronger than the signal from RRH#1. UE needs to report that to RRH#1 so that it could trigger TCI state switching. But in 20 meters after point A the serving RRH will be unavailable. Within these 20 meters UE need to report L1-RSRP measurement for network to know that it should change TCI state. That gives us TL1-RSRP_Measurement_Period_SSB < 200ms. With that limit we can define the upper bound of DRX cycle for HST FR2


	

Figure 1. DL SNR from two neighboring RRH along the track. Shaded area is the area where UE need to report L1-RSRP measurement for network to know that it should change TCI state



For L1-RSRP measurement period TS 38.133 defines the following:
	[image: ]


Considering minimal possible values for M and P (M=P=1) and considering only 1 Rx beam is used for L1 measurements (N=1) to ensure L1-RSRP measurement period to be lower than 200ms DRX cycle should be below 128ms. However, it is unlikely that sharing factor P will always be 1, so we propose to assume P = 2 and define upper bound of DRX cycle equal to 60ms. For DRX cycle > the upper bound UE can not guarantee that it can operate in FR2 HST, existing Rel-16 FR2 requirements are reused
Proposal 2: For FR2 HST consider upper bound of DRX cycle equal to 60ms
Proposal 3: For DRX cycle > the upper bound existing Rel-16 FR2 requirements are reused

Conclusion
In this paper we provide our views on the TCI state switching issue. The following proposals were made:
Proposal 1: RAN4 always consider known conditions for TCI state switching in Uni-directional scenario FR2 HST
Observation 1: For the train moving towards the RRH beam when UE approaches serving RRH the serving beam SNR degrades very fast so that the RRH becomes unavailable before it could identify the need for TCI state switching and send corresponding command to UE.
Proposal 2: For FR2 HST consider upper bound of DRX cycle equal to 60ms
Proposal 3: For DRX cycle > the upper bound existing Rel-16 FR2 requirements are reused
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Table 9.5.4.1-2: Measurement period Ti1.RsrP_Measurement_Period_ssa for FR2

Configuration TL1-RSRP_Measurement_Period_ssB (MS)
non-DRX max(Trepor, Ceil(M"P*N)*Tsss)
DRX cycle < 320ms max(Treport, Ceil(1.5*M*P*N)*max(Torx, Tsss))
DRX cycle > 320ms ceil(1.5"M*P*N)*Torx

Note: Tsss = ssb-periodicityServingCell is the periodicity of the SSB-Index
configured for L1-RSRP measurement. Torx is the DRX cycle length.
Treport is configured periodicity for reporting.





