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1. Introduction:
This contribution addresses the ongoing discussion on Deployment scenarios for FR2 HST, introduced in the WI Document [1], with a focus on the remaining issues related to the FO/TO Tracking and impact of the TCI switches.
We introduce the necessity of additional information at the UE when operating TCI state switch, to handle potential issues arising due to large Delay and/or Doppler jumps.
Delay and Doppler Jumps in FR2 HST Deployment
UE FO/TO Tracking and TCI Switches
In the previous meetings, the discussion has covered extensively the potential issues derived by the large Timing and Frequency offsets that are expected to be experienced by FR2 HST UEs when switching connection between RRHs in both Deployment scenarios. The discussion has focused respectively on Delay jump for unidirectional deployment and Doppler jump for bidirectional deployments, see [2] and [4] for reference. 
There seems to be consensus on the fact that these discontinuities in the propagation channel experienced by the UE cannot be handled by relying on TO/FO tracking based on TRS, due to the fact that they are expected to result in errors outside the estimation range of this RS. To cope, the UE is expected to switch to using SSB-based estimations for FO/TO tracking, process the SSB associated with the new TCI state after the switch and apply the estimated corrections before switching tracking RS back to TRS and resume PDSCH processing. 
Therefore, we observe that the transition period in the TCI state switch timeline needs to be extended to allow the UE to switch frequency offset tracking RS to SSB and receive at least one instance of SSB. After the received SSB is processed, the UE should switch FO tracking RS to TRS and receive at least one instance of TRS before it is able to receive PDSCH allocation from the new TCI without performance degradation (see also our related proposals in [6]).
Observation 1: In order to avoid performance degradation, before receiving PDSCH after a TCI state switch across different RRHs with large Doppler and/or Delay jumps, the UE needs to be allowed additional time to select SSB as FO tracking RS, receive it from the RRH transmitting the target TCI and process it, before selecting back TRS as FO tracking RS, receive it and process it; 
When observing the deployment scenarios, it can also be noted that not all the TCI switches experienced by the UE during its movement along the track will be impacted by large timing and frequency offset change, and TCI state switches can be grouped in 2 different typologies:
· TCI State Switch within 1 RRH: small timing and frequency offset can be expected, the UE does not need to switch FO tracking RS to SSB after the switch and can process the first available TRS associated with the new TCI State;
· TCI State Switch across RRHs: large timing and/or frequency offset can be expected, and the UE has to switch to SSB for FO tracking after the switch, and after processing at least one SSB instance, it can switch to the TRS associated with the new TCI State for FO Tracking;
Observation 2: TCI State switches that happen within the same RRH are expected not to have large Doppler or Delay difference, and can be operated using the first available TRS associated with the new TCI state and without having to select SSB as FO tracking RS;
Network-side additional information for UE operation
So based on the observations in the previous section, it seems to be a reasonable design choice that the UE should switch to SSB for FO tracking only when it is strictly necessary, or in other words when either a large Delay or Doppler difference is to be expected, and it is our view that this would not happen if the target TCI state is transmitted by the same RRH as the current TCI state. 
To this purpose, it is our view that the following additional information needs to be shared by the network with the UE, which can then jointly evaluate them to decide whether it should switch to FO tracking based on SSB after TCI state switch:
Proposal 1: Introduce higher layer signaling (ie. System Information, RRC) to inform the UE of the FR2 HST deployment typology (unidirectional or bidirectional). This information should be applicable across TCI state switches, until it is explicitly updated;
Proposal 2: To inform the UE of potentially large Delay or Doppler difference expected, introduce MAC-CE signaling in the TCI state switch command to indicate whether transmission associated with the target TCI state is going to be transmitted from a different RRH (with respect to the RRH transmitting the TCI state before the switch);
Proposal 3: UEs is not expected to switch to SSB as FO tracking RS for TCI state switches within the same RRH;
For completeness, the information on the type of TCI state switch should also be complemented with information on the alignment between the direction faced by the target RRH and the direction of movement of the UE, in order to inform the UE on the expected direction of the jump (negative/positive). This can help improve the reliability of the system.
Proposal 4: To improve system reliability in case of potentially large Delay or Doppler difference expected, introduce MAC-CE signaling in the TCI state switch command to indicate the relative orientation between the UE direction of movement and the RRH Panel associated with the target TCI state;
Potential issues with Carrier Frequency larger than 30GHz in Bidirectional Scenario
In [4], the evaluation of the FR2 HST deployment feasibility concluded that it is feasible for the UE to support a maximum speed of 350km/h in downlink with TRS (4 symbol interval) + SSB for frequency offset tracking under unidirectional and bi-directional RRH deployment with 120KHz SCS.
However, it should be noted that this conclusion does not apply to FR2 bands higher than the Carrier Frequency of 30 GHz considered in the study. 
We would like to point out that if the new 48 GHz band (n262) is considered for FR2 HST deployment, the 120kHz SSB FOE range is not sufficient to cover the Maximum Doppler jump that the UE can experience when switching TCI at the midpoint between adjacent RRHs.
[bookmark: _Hlk85467787]Observation 3: Maximum Doppler Jump at 350 km/h for Fc=48 GHz is 31,110 Hz and cannot be estimated using SSB-based FOE;
Proposal 5: If Carrier Frequency higher than 30GHz are considered, consider using 240 kHz SCS SSB in bidirectional deployment to allow UE to estimate Doppler jump when switching TCI in the midpoint between adjacent RRHs;

2. Conclusions
Observation 1: In order to avoid performance degradation, before receiving PDSCH after a TCI state switch across different RRHs with large Doppler and/or Delay jumps, the UE needs to be allowed additional time to select SSB as FO tracking RS, receive it from the RRH transmitting the target TCI and process it, before selecting back TRS as FO tracking RS, receive it and process it; 
Observation 2: TCI State switches that happen within the same RRH are expected not to have large Doppler or Delay difference, and can be operated using the first available TRS associated with the new TCI state and without having to select SSB as FO tracking RS;
Observation 3: Maximum Doppler Jump at 350 km/h for Fc=48 GHz is 31,110 Hz and cannot be estimated using SSB-based FOE;

Proposal 1: Introduce higher layer signaling (ie. System Information, RRC) to inform the UE of the FR2 HST deployment typology (unidirectional or bidirectional). This information should be applicable across TCI state switches, until it is explicitly updated;
Proposal 2: To inform the UE of potentially large Delay or Doppler difference expected, introduce MAC-CE signaling in the TCI state switch command to indicate whether transmission associated with the target TCI state is going to be transmitted from a different RRH (with respect to the RRH transmitting the TCI state before the switch);
Proposal 3: UEs is not expected to switch to SSB as FO tracking RS for TCI state switches within the same RRH;
Proposal 4: To improve system reliability in case of potentially large Delay or Doppler difference expected, introduce MAC-CE signaling in the TCI state switch command to indicate the relative orientation between the UE direction of movement and the RRH Panel associated with the target TCI state;
Proposal 5: If Carrier Frequency higher than 30GHz are considered, consider using 240 kHz SCS SSB in bidirectional deployment to allow UE to estimate Doppler jump when switching TCI in the midpoint between adjacent RRHs;
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