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1. Introduction
RAN4 RRM on the WI “Extending current NR operation to 71GHz” has started. In particular, the following RAN4 impact is identified in the WID [1]:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
At RAN#92-e, further updates were made to the WID. As a result, the following SCS is supported in the WI:
· In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz for data and control channels and reference signals.
· In addition to 120kHz, 480 kHz SSB is supported for initial access.
· Specify 480kHz and 960kHz SCS for SSB for cases other than initial access.
In RAN4 meeting#99-e, a WF on RRM work was agreed upon [2], including defining new RRM requirements due to higher data/SSB SCS. In this contribution, we focus on UE transmit timing. 
2. Discussion
2.1 Initial transmit timing error
UE initial transmit timing error mainly depends on the following considerations:
· DL timing estimation error, which depends on the DL bandwidth of reference signal that is used for DL timing estimation
· UL timing granularity, depending on UL channel bandwidth (CBW)
· The UL SCS used. More specifically, the timing error should not take too much portion of CP length, considering other impairments such as channel delay spread, UL TA command granularity, etc.

In previous meeting, the min. CBW was agreed in [3], as shown in the table below. We assume UL CBW is the same as the min. CBW. 
Table 1: RAN4 agreed min. CBW
	SCS (kHz)
	Min. CBW (MHz) 

	120
	100

	480
	400 

	960
	400



Given the very short CP length for 480/960kHz, it seems challenging to consider some implementation margin (including both bandwidth-dependent and -independent components) in Te while making sure such Te will not occupy too much of the CP so there is no room for other impairments such as channel delay spread, UL TA command granularity, etc. Note the most challenging case is when the SSB SCS is 120kHz and UL signal SCS of 480kHz/960kHz. 
Therefore, before proposing any concrete Te values, it is necessary for RAN4 to discuss the following points: 
· How much percent of UL CP length Te can occupy without impacting UL system performance? Note two UEs may have the same amount of Te in plus and minus direction.
· How much channel delay spread for this band needs to be accounted for? The general understanding is in this frequency band, the cell coverage is expected to be even smaller than current FR2 bands and even finer beams are going to be used to increase beamforming gain. As such, the channel delay spread is expected to be smaller than that for other FR2 bands. 
· Is it possible to rule out the case of 120kHz SSB SCS and 480/960kHz UL signal SCS if UE implementation turns out to be too challenging? 

2.2 Timing advance adjustment accuracy
In R15, the timing advance adjustment accuracy was decided based on the UL sampling rate corresponding to the minimum CBW for an SCS. If we follow this methodology, the TA adjustment accuracy would be 4*Tc for both 480kHz and 960kHz, i.e., about 2ns. This also seems challenging when considering real implementations, and therefore would merit more discussions.
3. Conclusion
In this contribution, we provide our initial thoughts on the UE UL transmit timing for the 52.6GHz - 71GHz band. Further discussions on the issues raised are expected.
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