[bookmark: _Ref399006623][bookmark: _Toc92513360]3GPP TSG-RAN WG4 Meeting # 103-e			                                   R4-2208346
Electronic Meeting, May 09 – May 20, 2022

Agenda item:	9.8.2.3
Source: 	OPPO
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Title: 	Discussion on timing requirements for HST FR2
Document for:	Discussion
Introduction
For FR2 NR HST, a new UL timing adjustment mechanism, called as one-shot large timing adjustment, was introduced and the corresponding CR R4-2207107 [1] on timing requirements was endorsed in the last meeting. Remaining issues are the conditions and detail procedures to apply one-shot large timing adjustment and legacy timing adjustment.
	Agreement:
· The conditions when one shot large UL timing adjustment requirements apply are FFS
· Requirements for the case when [largeOneStepUL-timingFR2-r17] is not enabled need to be defined and are FFS. It is not precluded to reuse legacy requirements.


Discussion
For the trigger conditions to apply one-shot large timing adjustment, DL timing difference larger than a threshold is reasonable. In our understanding, one-shot large timing adjustment is an enhanced mechanism dedicated for inter-RRH TCI state switch and it is not expected to over-use this mechanism in other scenarios. It is argued that DL timing detection is not necessary since  for intra-RRH TCI state switch and the UL timing  could apply to both intra-RRH and inter-RRH TCI state switch. However, DL timing is fluctuating due to multipath conditions and UE detection algorithm. When the DL timing difference is quite small, there is no need to adjust transmission timing and the demodulation performance at gNB side will not be impacted. Even the legacy gradual timing adjustment is not required when , which could be seen as the condition to apply gradual timing adjustment. Naturally for one-shot large timing adjustment, DL timing difference threshold should be considered. 
· The old transmission timing is ，
· The new reference timing is 
· [bookmark: _GoBack]The transmission timing error is . Based on the current applicable rules, “When the transmission timing error between the UE and the reference timing exceeds Te then the UE is required to adjust its timing to within Te”. If , UE needs to gradually adjust its UL timing following Tp/Tq restrictions; otherwise, UE can keep using the old transmission timing without any adjustment. 
Observation 1: The transmission timing error exceeds Te could be seen as the condition to apply gradual timing adjustment.  
One the other hand, the accuracy requirement for one-shot large timing adjustment, i.e. [9]*64*Tc, is larger than that for gradual timing adjustment, i.e. Te = 3.5*64*Tc. Applying one-shot large timing adjustment for intra-RRH TCI state switch will lead to a relaxed accuracy requirement. 
Observation 2: Applying one-shot large timing adjustment for intra-RRH TCI state switch will lead to a relaxed accuracy requirement for UE transmission timing. 
Based on the 2 observations above, it is necessary to consider DL timing difference larger than a threshold as one of the trigger conditions for one-shot large timing adjustment. 
Proposal 1: For the trigger conditions to apply one-shot large timing adjustment, DL timing difference larger than a threshold should be considered.
Another condition is related to UE capability. As shown below, whether the “support of one-shot large UL timing adjustment” is defined as mandatory or optional capability needs further discussion [2]. In terms of the flexibility of UE implementation, we prefer option 2 to define this feature as optional. UE not supporting this feature can use RACH-based procedure to acquire UL timing for new RRH. 
	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.


Proposal 2: UE capability on “support of one-shot large UL timing adjustment” should be defined as optional. 
Proposal 3: UE capability on “support of one-shot large UL timing adjustment” should be considered as the condition to apply one-shot large timing adjustment. 
Last, our general views on UE behaviour for adjusting UL timing in case of TCI state switching are provided below. 
· When [largeOneStepUL-timingFR2-r17] is enabled for the UE supporting one-shot large timing adjustment 
· If , UE shall perform one-shot large timing adjustment;
· If , UE shall perform gradual timing adjustment following Tp/Tq rules.
· Otherwise, legacy procedure should be reused
· Where  is the absolute value of DL timing difference, and  is the threshold as mentioned in proposal 1. 
Conclusion
In this contribution, the remaining issues for UL timing adjustment for FR2 HST are discussed and the following proposals are given. 
Observation 1: The transmission timing error exceeds Te could be seen as the condition to apply gradual timing adjustment.
Observation 2: Applying one-shot large timing adjustment for intra-RRH TCI state switch will lead to a relaxed accuracy requirement for UE transmission timing. 
Proposal 1: For the trigger conditions to apply one-shot large timing adjustment, DL timing difference larger than a threshold should be considered.
Proposal 2: UE capability on “support of one-shot large UL timing adjustment” should be defined as optional. 
Proposal 3: UE capability on “support of one-shot large UL timing adjustment” should be considered as the condition to apply one-shot large timing adjustment. 
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