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Introduction

In last meeting, there is discussion on L1/L2 based inter-cell mobility, and a WF was approved [1]. This contribution provides discussion on remaining open issue.

Discussion 
	Issue 1-3-1: Whether and how to define timing requirements for UE based TA measurement

<Way Forward >: 

Option a: MTK, QC, Apple, ZTE, OPPO, Xiaomi

Not to define requirements for UE based TA measurement in R18

Option b: CMCC, vivo

define timing requirements for UE-based TA measurement, and the timing requirements introduced for UE based TA measurement in R18 positioning WI can be reused. NW can enable this feature when cells are well synchronized.


In RAN1#113 meeting, RAN1 sent LS to RAN4 asking RAN4 to analyze the feasibility of UE based TA measurement for LTM [2]. In RAN4#108 meeting, RAN4 sent reply LS to RAN1 to confirm the feasibility of UE based TA measurement in some specific scenarios, which are duplicated as following [3]. As for whether and how to define timing requirements for UE based TA measurement, this issue has been discussed for several meetings in RAN4 but no consensus is reached. 

	RAN4 reply LS (R4-2314455)

UE based TA measurement:

Existing time alignment error (TAE) (from TS 38.104) is provided below. 

For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.

For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.

For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.

Due to TAE, DL timing estimation error (of both serving and target cell), serving cell TA resolution error and TA adjustment error, though UE may be able to derive the TA, the actual UL Rx timing error at the target gNB may be larger than CP and may cause performance degradation at the gNB. 

However, in some specific scenarios, for example, in FR1, where the TAE between serving cell and candidate cell is within 260ns, UE may be able to derive the TA based on UE based TA measurement and may meet the UL transmit timing requirements under good SNR condition and may not cause any performance degradation at the gNB.

Note: TAE of 260ns corresponds to Intra-band contiguous carrier aggregation, where the CC are collocated.


There is similar discussion in positioning (LPHAP). In RAN1#113 meeting, RAN1 sent LS to RAN4 asking RAN4 to analyze the feasibility and necessary conditions on the UE autonomous TA adjustment when cell-reselection happens within the SRS positioning validity[4]. RAN4 agreements on this topic are duplicated as following.
	RAN4 Agreements on UE autonomous TA adjustment for LPHAP

Agreements in RAN4 #108 (R4-2314462)
It is feasible for UE to autonomously adjust the TA when cell-reselection happens within the validity area.

Agreements in RAN4 #108bis (R4-2317378)
If the DL timing difference is ≥ CP/4, UE autonomously adjusts the TA based on twice of the DL timing difference

If the DL timing difference is < CP/4, UE follows the DL timing of the new camping cell by performing gradual timing adjustment as defined in clause 7.1.2.1.

Agreements in RAN4 #109 (R4-2317378)
UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te


According to above agreements, it can be seen that for UE autonomous TA adjustment for LPHAP, RAN4 agreed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is ≥ CP/4, and the UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te. 

Observation 1: for UE autonomous TA adjustment for LPHAP, RAN4 agreed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is≥CP/4, and the UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te. The requirements are defined in TS38.133 7.1.2.4.
According to previous discussion, some companies have concern that even though UE is able to derive the TA, the actual UL Rx timing error at the target gNB may be larger than CP due to TAE,etc. Our understanding is that it can be left to network implementation since whether UE-based TA measurement is in use is up to network configuration. According to RAN2 design, ltm-ServingCellUE-MeasuredTA-ID and ltm-UE-MeasuredTA-ID are used to help UE to determine whether UE-based TA measurements should be performed towards an LTM candidate cell. The detail is that if the received LTM-Config includes ltm-ServingCellUE-MeasuredTA-ID, UE will store the received ltm-ServingCellUE-MeasuredTA-ID in VarLTM-ServingCellUE-MeasuredTA-ID. And LTM-Candidate could include ltm-UE-MeasuredTA-ID. If the value of ltm-UE-MeasuredTA-ID is equal to the value of ltm-ServingCellUE-MeasuredTA-ID within VarLTM-ServingCellUE-MeasuredTA-ID, UE-based TA measurements will be performed when an LTM cell switch is executed for this LTM candidate configuration.
Observation 2: according to RAN1/2, ltm-ServingCellUE-MeasuredTA-ID and ltm-UE-MeasuredTA-ID are used to help UE to determine whether UE-based TA measurements should be performed towards an LTM candidate cell. 
The mechanism of autonomous TA adjustment is that UE derives TA based on Rx timing difference between current serving cell and target cell as well as TA value for the current serving cell. No difference on machanism is observed between LPHAP and LTM. It is not reasonable that requirements are defined for LPHAP but not defined for LTM. From operator point of view, we support to define requirements.Without requirements, the performancce of UE autonomous TA adjustment for LTM cannot be guaranteed. As for details, it is proposed that same requirements for LPHAP can be used for UE autonomous TA adjustment for LTM. 

Proposal 1: it is proposed to define timing requirements for UE based TA measurement for LTM.
Proposal 2: for UE autonomous TA adjustment for LTM, it is proposed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is≥CP/4, and the UL timing requirements after one-shot autonomous TA adjustment is±Te (similar as the UE transmit timing requirements for LPHAP defined in TS38.133 7.1.2.4).
Conclusion

This contribution provides discussion on general aspects for L1/L2 based inter-cell mobility. The proposals are:

Observation 1: for UE autonomous TA adjustment for LPHAP, RAN4 agreed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is≥CP/4, and the UL timing requirements for the subsequent SRS transmission after one-shot autonomous TA adjustment is ±Te. The requirements are defined in TS38.133 7.1.2.4.
Observation 2: according to RAN1/2, ltm-ServingCellUE-MeasuredTA-ID and ltm-UE-MeasuredTA-ID are used to help UE to determine whether UE-based TA measurements should be performed towards an LTM candidate cell.

Proposal 1: it is proposed to define timing requirements for UE based TA measurement for LTM.
Proposal 2: for UE autonomous TA adjustment for LTM, it is proposed that UE autonomously adjusts the TA based on twice of the DL timing difference if the DL timing difference is≥CP/4, and the UL timing requirements after one-shot autonomous TA adjustment is±Te (similar as the UE transmit timing requirements for LPHAP defined in TS38.133 7.1.2.4).
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