3GPP TSG-RAN WG4 Meeting #86
R4-1802641
Athens, Greece, Feb 26th– Mar 2nd, 2018
Title: 
Discussion on minimum aggregated adjustment rate Tp
Source: 
Huawei, HiSilicon
Agenda item:
7.9.8.1
Document for:
Discussion
1. Introduction

In last RAN4 meeting, the requirement on minimum aggregate adjustment rate Tp was discussed and the value of Tp was agreed for FR1. In this contribution, we will provide our further considerations on minimum aggregate adjustment rate for FR2.
2. Discussion
As specified in TS 38.133, UE shall be capable of following the frame timing change of reference cell. When the transmission timing error between the UE and the reference timing does not exceed ±Te, it is left by UE implementation whether to adjust its timing. When the transmission timing error between the UE and the reference timing exceeds ±Te, the UE shall adjust its timing to within ±Te.
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Figure 1. Diagram for UE transmit timing adjustment
As shown in Figure 1, when the transmission timing error between the UE and the reference timing (Tdiff,1) is larger than Te, then UE shall adjust its timing. If the UE adjust the transmit timing by Tp per second, then the transmission timing error after adjustment (Tdiff,2) can be calculated as follows:

Tdiff,2 = Tdiff,1 + Tdrift - Tp
Where, Tdrift is the time drift of the reference timing during one second. The transmission timing error after adjustment shall be smaller than Te, which can be expressed as:
Tdiff,1 + Tdrift - Tp < Te
Tdiff,1 - Te+ Tdrift < Tp
Since Tdiff,1 is larger than Te, Tp shall be at least larger than Tdrift. For FR2, the UE usually moves at a speed of no more than 60 km/h. When UE moves with a speed of 60km/h, UE should need to be capable of adjusting the transmit timing with a rate of at least 55.56ns per second. The value of Tp shall at least be larger than 55.56ns (≈ 1.75*64*TC), then the UE is able to follow the change of reference timing.
If there is no time drift of reference timing and the transmission timing error before adjustment (Tdiff,1) is close to the value of Te, then the transmission timing error after adjustment (Tdiff,2) can be expressed as:
Tdiff,2 = Te - Tp
Hence, the value of Tp is suggested not to be larger than the value of Te. When the SCS of SSB is configured as 240 kHz, then the limit value of Te is defined as 3*64*TC. If the value of Tp is used as 1.75*64*TC, then the transmission timing error after adjustment (Tdiff,2) equals to 1.25*64*TC, which is smaller than the limit value of Te and satisfy the UE transmit timing requirements.
Based on the above analysis, the following is proposed:

Proposal: For NR UE timing adjustment, the minimum aggregated adjustment rate is suggested to be defined as 1.75*64*TC per second for FR2.
3. Conclusions

This contribution provides the analysis on the requirements on NR UE transmit timing. The following proposal is given:
Proposal: For NR UE timing adjustment, the minimum aggregated adjustment rate is suggested to be defined as 1.75*64*TC per second for FR2.
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