[bookmark: OLE_LINK64][bookmark: OLE_LINK65]3GPP TSG-RAN WG4 Meeting #94-e	R4-2001567
[bookmark: _GoBack]Online, 24th February – 6th March, 2020

Title: 	Further discussion on UE one-shot timing adjustment requirements
[bookmark: OLE_LINK25]Source: 	Huawei, HiSilicon
Agenda item:	6.10.7.1
Document for:	Discussion
Introduction
The one-shot timing adjustment requirements had been introduced into TS38.133, however, the value of timing threshold H used to define when UE performs one-shot timing adjustment had been discussed for several meeting cycles and no agreement has been achieved. In this contribution, we provide further discussion on one-shot timing adjustment requirements.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The UE one-shot timing adjustment requirements are defined as follows:
	When the magnitude of the T exceeds H then the UE shall adjust its transmission timing in one adjustment only once provided that the following conditions are met at the UE. Otherwise when the the magnitude of the T ≤ H then the UE shall adjust its transmission timing according to the rules defined in clause 7.1.2.1.
-	SSB_RP and SSB Ês/Iot according to Annex B.2.6.1 for a corresponding operating Band,
The UE transmit timing immediately after applying the one shot timing adjustment shall be: . After applying the one shot timing adjustment the UE shall adjust its transmission timing according to the rules defined in clause 7.1.2.1.
Where: 
-	T1 is the reception time at the UE just before the one shot timing adjustment,
-	T2 is the reception time to be used at the UE just after the one shot timing adjustment,
-	H is defined in table 7.1.2.2-1.


[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The time drift between T1 and T2 is caused by UE performing beam switching. T1 is assumed as the actual reception timing before beam change and T2 is assumed as the actual reception timing after target beam change. However, due to UE impairments, there will be an error between the detected reception timing and the actual reception timing.


[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK11][bookmark: OLE_LINK12]It is assumed that = is the detected reception timing before beam change and  is the detected reception timing after beam change, which can be expressed as follows:







[bookmark: OLE_LINK13]Where,  and  are the corresponding timing error before and after beam change. Then, the UE observed timing difference between before and after beam change can be expressed as .



Where,  is the actual downlink timing difference between before and after beam switching.




According to the current UE transmit timing requirements, the timing error required for UE perform reception timing detection is defined within Te. Then, the values of  and  are assumed to be within the range of [-Te, Te], and timing detection error of  would be within the range of [-2Te, 2Te]. If the value of  is within the range of [-2Te, 2Te], then UE might not observe the timing difference between source and target beam due to timing detection error.
Observation 1: When the timing difference between before and after beam transition is smaller than 2Te, UE may not observe the timing change due to timing error.
Proposal 1: The timing threshold H used for one-shot adjustment should be larger than 2Te.
According to the current definition, UE is required to perform one-shot timing adjustment when T > H and to perform gradual timing adjustment when T ≤ H. However, there exists a timing error between the detected reception time and the actual reception time.


In case #1, assuming that T2 equals to (T1+H+2Te), UE is required to perform one-shot timing adjustment. However, due to UE detecting error,  could be (T1+Te) and  could be (T2-Te). Then, UE observes the timing change is H and would not perform one-shot timing adjustment.


In case #2, assuming that T2 equals to (T1+H-1.9Te), UE is required to perform gradual timing adjustment. However, due to UE detecting error,  could be (T1-Te) and  could be (T2+Te). Then, UE observes the timing change is (H+0.1Te) and would perform one-shot timing adjustment.
Hence, according to the current one-shot timing adjustment requirements, when the timing change is within (H-2Te, H+2Te], it is difficult for the UE to correctly determine when to perform one-shot timing adjustment.
Observation 2: when the magnitude of the T is within (H-2Te, H+2Te], it is difficult for the UE to correctly determine when to perform a one-shot timing adjustment.
Since it is difficult for UE to implement the existing one-shot timing adjustment requirements, we suggest to remove the one-shot timing adjustment requirements.
Proposal 2: It is suggested to remove the one-shot timing adjustment requirements due to implementation difficulties.

Conclusions
This contribution provide analysis on some remaining issues of UE timing requirements for beam switch, and the followings are provided.
Observation 1: When the timing difference between before and after beam transition is smaller than 2Te, UE may not observe the timing change due to timing error.
Proposal 1: The timing threshold H used for one-shot adjustment should be larger than 2Te.
Observation 2: when the magnitude of the T is within (H-2Te, H+2Te], it is difficult for the UE to correctly determine when to perform a one-shot timing adjustment.
Proposal 2: It is suggested to remove the one-shot timing adjustment requirements due to implementation difficulties.
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