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1. Introduction
In the last meeting, a way forward on RRM for NR FR2 HST was approved in [1]. About Timing, actually the discussion was combined with the Lightweight network assistance signaling and TCI state switching delay in another thread of HST FR2 RRM. Finally the following related agreements were approved but without any conclusion about direct or exact UL timing procedure approved. 
	Lightweight network assistance signaling 
Agreements
· Inter-RRH indication
· Do not introduce explicit inter-RRH indication signalling for NR FR2 HST in Rel-17
· FR2 HST Inter-RRH indication signalling enancements can be considered in Rel-18 subject to RAN plenary decision
· FFS whether additional assumptions for the definition one shot UL timing adjustment requirements shall be introduced (e.g. UE is configured with aperiodic L1-RSRP reporting before the TCI state switch, or UE performed fine time tracking within X ms before/after TCI state switching)
Capability for one shot large UL timing adjustment
Agreement:
· Introduce feature group x-2 “Support of one shot large UL timing adjustment” with prerequisite feature group (x-1, “Support of FR2 HST operation”)
Way forward:
· Companies are encouraged to discuss further the following two options:
· Option 1: Define feature as mandatory with capability signaling.
· Option 2: Define feature as optional with capability signaling.
TCI switching delay
GtW agreement:
· Introduce additional TCI switching delay for UE to perform fine downlink timing tracking


About the UL timing procedure, the following issues still pending:
· Based on the current case of without inter-RRH indication introduced, FFS whether additional assumptions for the definition one shot UL timing adjustment requirements shall be introduced (e.g., UE is configured with aperiodic L1-RSRP reporting before the TCI state switch, or UE performed fine time tracking with Xms before/after TCI state switching)
· Based on the current case of without inter-RRH indication introduced, UE detection is needed within the one-shot TA adjustment procedure, the timing difference threshold in the detection is still FFS
· Whether the UE capability of one-shot TA adjustment should be mandatory or optional
In this document, we provide our analysis focus on the above suspended issue. 
2. Discussion
2.1 Additional assumptions for definition one shot UL timing adjustment requirements
[bookmark: OLE_LINK1]During 102 meeting, the following three options without inter-RRH indication were proposed:
· Option 1: Implicit inter-RRH indication based approach 
· Option 1a: Aperiodic L1-RSRP based approach 
· Option 1b: Active TCI list based approach 
· [bookmark: OLE_LINK48]Option 2: UE detection based approach without any implicit inter-RRH indication
Finally additional TCI switching delay for UE to perform fine downlink timing tracking were introduced into the TCI state switching delay, so actually Option 1b was applied for the one shot UL TA adjustment. The procedure of Option 1b can summarized as follows:
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[bookmark: OLE_LINK2]To realize such procedure, the limitation of active TCI state maintenance for UE is needed. UE needs to keep at least coarse time tracking for all possible TCI states within current RRH coverage. Otherwise, UE would perform redundant new DL time tracking even for the case that only intra-RRH TCI state switching happens. So the corresponding UE capability of supporting coarse time tracking for all TCI states within one RRH coverage is necessary.
Proposal 1: To realize one shot TA adjustment of active TCI list based approach, one UE capability of supporting coarse time tracking for all TCI states within one RRH coverage is necessary.
For the aperiodic L1-RSRP based approach, we believe it is another approach of replacement since lack of inter-RRH indication. Based on the procedure given by the proponent, we understand the acquirement of new DL timing was split into two steps: 1) Acquiring coarse new DL timing based on the SSB triggered by a-periodic L1-RSRP request. Since such SSB transmitted right before TCI state switching, so UE can receive the SSB based on old DL timing, and obtain coarse new DL timing based on them. Which complies with the UE procedure if timing update is necessary during TCI state switching process defined in current spec; 2) Acquiring fine new DL timing based on the TRS transmitted after TCI state switching so as to refine the coarse new DL timing acquired in step 1). Since a-periodic L1-RSRP request is an existing scheme, so not any additional signalling introduced, so without any specification impact. We are fine with this approach.
Proposal 2: For the aperiodic L1-RSRP based approach, not any additional signalling introduced, so without any specification impact.
2.2 Timing difference threshold of UE detection in one shot TA adjustment
[bookmark: OLE_LINK5]Since the inter-RRH indication was denied to introduce in R17, so only the procedure without inter-RRH indication should be considered for one shot TA adjustment. Within the procedure without inter-RRH indication, after acquiring the new DL timing T_new, the UE needs to calculate DL timing offset as (T_new-T_old), if such DL timing offset beyond the one shot TA adjustment trigger threshold, UE would trigger one shot TA adjustment if such mechanism was configured to UE by NW. Otherwise, no need to trigger one shot TA adjustment and just depend on the gradual timing adjustment Tq. 
[bookmark: OLE_LINK4]Since TA adjustment should overcome round-trip propagation delay, so in order to guarantee 2*(T_new-T_old) not beyond CP, then T_new-T_old should not beyond CP/2, i.e. 9*64*Tc.
Proposal 3: The threshold of DL timing offset should be CP/2, i.e. 9*64*Tc.

2.3 UE feature of one-shot TA adjustment
It has been agreed that the UE feature of “Support of one shot large UL timing adjustment” was introduced. But whether such UE feature and corresponding UE capability should be mandatory or not, still pending. The following options were proposed during 102 meeting:
	· Option 1: Introduce a new feature group and capability for one shot large UL timing adjustment) as mandatory with capability signaling.
· Option 2: Introduce a new feature group and capability for one shot large UL timing adjustment) as optional with capability signaling
· Other Options are not precluded


We prefer Option 1. Since large propagation delay difference is inevitable in HST FR2 uni-deployment. If without the mechanism of one-shot TA adjustment, UE has to apply legacy RACH procedure to overcome the large propagation delay difference, but which needs more latency. So we believe the feature and corresponding UE capability of one-shot TA adjustment should be mandatory, at least for uni-directional deployment. It should be noted that we have already determined to introduced the uni-/bi- indication through NW RRC signaling.  
Proposal 4: The UE feature and corresponding UE capability for one-shot TA adjustment should be mandatory, at least for uni-directional deployment.
3. Conclusion
In this contribution, we have the following proposal for timing issue of FR2 HST:
Proposal 1: To realize one shot TA adjustment of active TCI list based approach, one UE capability of supporting coarse time tracking for all TCI states within one RRH coverage is necessary.
Proposal 2: For the aperiodic L1-RSRP based approach, not any additional signalling introduced, so without any specification impact.
Proposal 3: The threshold of DL timing offset should be CP/2, i.e. 9*64*Tc.
Proposal 4: The UE feature and corresponding UE capability for one-shot TA adjustment should be mandatory, at least for uni-directional deployment.
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