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1. Introduction
In the last meeting, a way forward on RRM for NR FR2 HST was approved in [1]: 
	For one shot large uplink timing adjustment 
· [bookmark: OLE_LINK1]It is up to network configuration to enable one shot large uplink timing adjustment mechanism
· RAN4 will further study if additional flag, e.g., unidirectional flag on top of general FR2 HST scenario flag is needed to enable one shot large uplink timing adjustment 
· RAN4 will further study the network configuration means to disable one shot large uplink timing adjustment. 
· If one shot large uplink timing adjustment is disabled, existing uplink timing adjustment, i.e., RA based mechanism, and related existing RAN4 requirements will be applied when needed 
· Introduce a mechanism for one shot large uplink timing adjustment for FR2 HST scenarios with UE allowed to adjust uplink timing beyond Tq
· FFS for conditions and additional network assistance for UE to apply one shot large uplink timing adjustment. 
· The following options can be considered for triggering condition and network assistance 
· Option 1: No condition except DL timing difference: 
· UE will apply one shot large timing adjustment if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 2: TCI switching without network assistance: 
· UE will apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 3: TCI switching with network assistance of indication of inter-RRH and UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Option 4: TCI switching with network assistance of indication of inter-RRH but without UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasions 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Performance degradation and impact to signalling design shall be discussed for above procedures
· RAN4 will further discuss the accuracy performance and testing issues based on conclusion of above procedures


After the discussion during 101 meeting, it is still suspended for the detailed mechanism of UL timing since large propagation delay difference. In this document, we provide our analysis focus on this issue. 
2. Discussion
2.1 Downlink timing
For FR2 uni-directional scenario, with the movement of UE, the serving RRH would switch from RRH 1 to RRH 2. For the assumed separation distance Ds = 700m, the TA adjustment should be about 2.33us to cover the large propagation delay difference from adjacent RRHs. The problem of the large propagation delay difference from two neighboring RRHs can impair the intra-cell measurement of non-serving beam measurement/report. To solve the problem of large propagation delay difference from two neighboring RRHs, downlink timing and uplink timing were discussed during the previous meetings. 
For downlink timing，two concerns were proposed:
· How to resolve the ISI between two adjacent RRHs’ SSBs
· How to resolve the ISI between two adjacent RRHs’s SSB and PDSCH/PDCCH 
For the first concern, after discussion during 100 meeting, it has been decided that PSS/SSS detection is robust enough to handle the ISI. So it is no need to further enhance. Further more, keep gap symbol(s) between two adjacent RRHs’ SSBs can also be used through NW implementation, so it is not needed to consider the first concern.
For the second concern, one method is reusing the scheduling restriction applied by L3 measurement, so as to guarantee gap symbol(s) between one RRH’s SSB and adjacent RRH’s PDSCH/PDCCH. We believe such method is simple and effective.   
[bookmark: OLE_LINK2]Proposal 1: Applying scheduling restrictions for the symbols before and after SSB used for L1-RSRP measurements is an effective method to overcome the ISI between one RRH’s SSB and adjacent RRH’s PDSCH/PDCCH.
2.2 Uplink timing

For uplink timing, how to adapt TA adjustment between two adjacent RRHs was discussed during previous meetings, until 101 meeting, four options are left:
	· The following options can be considered for triggering condition and network assistance 
· Option 1: No condition except DL timing difference: 
· [bookmark: OLE_LINK30]UE will apply one shot large timing adjustment if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 2: TCI switching without network assistance: TCI switch+DL timing detection
· UE will apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 3: TCI switching with network assistance of indication of inter-RRH and UE large DL timing change detection 
· UE will apply one shot large timing adjustment on TCI switching between RRH occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Option 4: TCI switching with network assistance of indication of inter-RRH but without UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasions 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.


For the applying of one-shot TA adjustment, with the assistance from NW, CPE can determine whether to trigger one-shot TA adjustment based on two aspects satisfied:
· Downlink reception time jump beyond Tq; 
· TCI switching indication or inter-RRH switching indication.
Once the downlink reception time jump beyond Tq, UE should adjust the TA with one shot TA adjustment. Which can guarantee the effectiveness of one-shot TA adjustment mechanism. With the TCI switching indication or inter-RRH switching indication, which can ensure UE and NW be consistent with the triggering of one-shot TA adjustment mechanism. We believe the two aspects are both needed. Given the TCI switching or inter-RRH switching happening, but the separation distance between RRHs are small, then the DL timing difference would not beyond Tq, then no need to trigger one-shot TA adjustment mechanism. 
Based on the above analysis, between the four options, we prefer Option 2 or Option 3.
Proposal 2: UE can trigger the one-shot TA adjustment based on NW assistance and some trigger mechanism.
Proposal 3: We prefer Option 2 and Option 3 as the trigger mechanism.
For the exact DL timing difference threshold, which can be configured respectively for Scenario A and Scenario B.


Figure.1 Propagation difference from two neighbour RRHs
· For Scenario A:
[bookmark: OLE_LINK31]P1 = sqrt(710^2+10^2+10^2) = 710.14 m
P2 = sqrt(10^2+10^2+10^2) = 17.32 m
=(P1-P2)/Light_celerity = 2.31µs
· For Scenario B:
P1 = sqrt(710^2+150^2+10^2) = 725.74 m
P2 = sqrt(150^2+10^2+10^2) = 150.67 m
=(P1-P2)/Light_celerity = 1.91µs
Then using the same quantization as TAC, i.e. with  steps at 120kHz SCS, 2.31µs includes about 36 steps, 1.91 µs includes about about 29 steps.
So for Scenario A, 2.31µs equals to 36 steps, for Scenario B, 1.91µs equals to 29 steps.
For the configuration of threshold by NW, 36 steps and 29 steps can be candidates respectively for Scenario A and Scenario B.
Proposal 4: DL timing difference threshold can be configured by NW to the UE, and the exact threshold can be calculated with the steps as TAC of 120kHz SCS.
Proposal 5: NW can configured thresholds respectively for Scenario A and Scenario B, e.g. 36 steps for Scenario A, 29 steps for Scenario B.
3. Conclusion
In this contribution, we have the following proposal for timing issue of FR2 HST:
Proposal 1: Applying scheduling restrictions for the symbols before and after SSB used for L1-RSRP measurements is an effective method to overcome the ISI between one RRH’s SSB and adjacent RRH’s PDSCH/PDCCH.
Proposal 2: UE can trigger the one-shot TA adjustment based on NW assistance and some trigger mechanism.
Proposal 3: We prefer Option 2 and Option 3 as the trigger mechanism.
Proposal 4: DL timing difference threshold can be configured by NW to the UE, and the exact threshold can be calculated with the steps as TAC of 120kHz SCS.
Proposal 5: NW can configured thresholds respectively for Scenario A and Scenario B, e.g. 36 steps for Scenario A, 29 steps for Scenario B.
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