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Introduction
In RAN4 #103-e meeting, a WF for RRM requirement was approved [1]. In this contribution, we provide our view on the open issues. 
Discussion
[bookmark: _Hlk78385107]One Shot UL Timing Adjustment
The following issue is left open in RAN4#103e meeting:
Further discussion is needed whether and how to define transmit or scheduling restriction for UL after the TCI state switch when highSpeedLargeOneStepUL-TimingFR2-r17 is disabled.
· Option 2: No impact on UE behavior
· Option 3: Define scheduling restriction on DL and UL after inter-RRH TCI state switch and before PRACH transmission when highSpeedLargeOneStepUL-TimingFR2-r17 is disabled
· Option 4: after the TCI state switch, the UE shall not transmit except for RACH preamble in the new target TCI before one of the following conditions is fulfilled:
-	the new timing advance is acquired and applied in the target TCI state according to the requirements in clause 7.3;
-	the UL transmission is scheduled by the gNB.
    In this case, the requirements in clause 7.1.2.1 apply.
· Other options are not precluded
The concern on UE transmission before PRACH is the interference to other UEs due to UL frame boundary misalignment. However, we can observe that when the train is passing RRH and some of the UEs are in the old TCI state from RRH0 and some of the UEs are switching to the new TCI state with a different UL timing, the interference across the two TCI states on UL and DL presents regardless of any option chosen to be implemented. To be more specific, even if UE doesn’t transmit before RACH, the transmission after RACH can interfere with the UEs in the previous TCI state. Moreover, the interference presents in both UL and DL since the DL signals from the two RRHs have misaligned frame boundaries due to propagation delay difference.
Observation 1-1: The transmission restriction or any other requirement imposed before RACH can’t eliminate the interference across UEs on UL since the UL transmission after RACH has a misaligned frame boundary with the UL transmission from UEs in the old TCI state. Moreover, DL signals from different RRHs also arrived with misaligned frame boundaries due to propagation delay difference. Dmin
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Observation 1-2: Since UL gradual timing adjustment is still applicable to UE, before RACH procedure and 200ms after TCI state switch, UE still follow the previous TCI state timing up to Tq autonomous adjustment, which is much smaller than CP and frame boundary misalignment has negligible impact to the UEs on the previous TCI state, at least much smaller than UE Tx after RACH. 
Network can pre-compensate the propagation delay difference during calibration procedure for RRH DL timings by BBU. Instead of aligning DL frame boundary, network can apply different offset to different RRHs, and ensure the DL frame boundaries across different RRHs are aligned until all the UEs are switched to the new TCI state from RRH1. When the DL frame boundaries from different RRHs are aligned at UE reception, we can eliminate interference across different UEs on DL, and UL transmitted signals to different RRHs are also aligned since they follow the same DL timing. If network can handle the timing misalignment across UL reception timing at RRH0 and 1, it can schedule UL transmission to RRH1, otherwise UL transmission to RRH1 is not scheduled until all the UEs are switched to the new TCI state from RRH1. After all the UEs are switched to the new TCI state from RRH1, network can schedule RACH session to all the UEs to acquire new UL and (uncompensated) DL timing.
Observation 2: We can eliminate cross UE interference on UL only when all UEs are transmitting on the same timing regardless of TCI state, otherwise UL transmission from UEs with different TCI states from different RRHs have misaligned frame boundaries.
Proposal 1: Network applies different offsets to DL frame boundaries of different RRHs to pre-compensate the propagation delay difference across different RRHs to eliminate UL and DL interference across UEs when UEs in the same region are on different TCI states from different RRHs. Network doesn’t schedule UL transmission if network can’t handle different UL reception timing on different RRHs. After all the UEs are on the TCI states from the same RRH in the same region, network schedules RACH session to all UEs to acquire new UL and (uncompensated) DL timing.
Proposal 2: If proposal 1 is too complicated for network implementation, given that transmission restriction can not eliminate UL interference across different TCI states, no additional requirement should be defined.
L1-SINR measurement enhancement
The major different between L1-RSRP and L1-SINR is taking interference into consideration. Given that high speed train crossing each other is rare and therefore two RRH transmitting simultaneously is rare, interference is low and L1-SINR measurement is not relevant.
Moreover, for FR2 HST, we have the following agreement that guarantees no interference among SSBs:
FR2 HST requirement is applicable only when the two SSBs from adjacent RRHs are not on the adjacent symbols.
Note that R17 FR1 HST WI doesn’t define L1-SINR measurement delay enhancement after R16 eMIMO WI introduced L1-SINR measurement requirements. Given the observations and FR1 HST precedence, we propose not to include L1-RSRP enhancements in FR2 HST.
Observation 3: Interference on SSBs in FR2 HST is rare since (1) trains crossing each other is rare and duration is very short due to high speed (2) no interference across SSBs due to the agreed constraints on consecutive SSBs. With negligible interference, enhanced (faster) L1-RSRP measurement is sufficient for FR2 HST.
Proposal 3: Follow FR1 HST, do not introduce L1-SINR measurement delay requirement enhancement.
Conclusion
Observation 1-1: The transmission restriction or any other requirement imposed before RACH can’t eliminate the interference across UEs on UL since the UL transmission after RACH has a misaligned frame boundary with the UL transmission from UEs in the old TCI state. Moreover, DL signals from different RRHs also arrived with misaligned frame boundaries due to propagation delay difference. 
Observation 1-2: Since UL gradual timing adjustment is still applicable to UE, before RACH procedure and 200ms after TCI state switch, UE still follow the previous TCI state timing up to Tq autonomous adjustment, which is much smaller than CP and frame boundary misalignment has negligible impact to the UEs on the previous TCI state, at least much smaller than UE Tx after RACH.
Observation 2: We can eliminate cross UE interference on UL only when all UEs are transmitting on the same timing regardless of TCI state, otherwise UL transmission from UEs with different TCI states from different RRHs have misaligned frame boundaries.
Proposal 1: Network applies different offsets to DL frame boundaries of different RRHs to pre-compensate the propagation delay difference across different RRHs to eliminate UL and DL interference across UEs when UEs in the same region are on different TCI states from different RRHs. Network doesn’t schedule UL transmission if network can’t handle different UL reception timing on different RRHs. After all the UEs are on the TCI states from the same RRH in the same region, network schedules RACH session to all UEs to acquire new UL and (uncompensated) DL timing.
Proposal 2: If proposal 1 is too complicated for network implementation, given that transmission restriction can not eliminate UL interference across different TCI states, no additional requirement should be defined.
Observation 3: Interference on SSBs in FR2 HST is rare since (1) trains crossing each other is rare and duration is very short due to high speed (2) no interference across SSBs due to the agreed constraints on consecutive SSBs. With negligible interference, enhanced (faster) L1-RSRP measurement is sufficient for FR2 HST.
Proposal 3: Follow FR1 HST, do not introduce L1-SINR measurement delay requirement enhancement.
Reference
[1] R4-2210608





image1.png




image2.png




