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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#101-bis-e, UE transmit timing was discussed and the agreements were captured in the WF [2]. In this contribution, we continue the discussion on UE transmit timing. 
2. Discussion
2.1 Initial transmit timing error
The following was captured in the WF [2]:
Percentage of UL CP length Te can occupy for UL SCS of 480/960 kHz
· UE transmit timing error requirements for UL SCS of 480/960 kHz are defined under the following assumptions
· SCS:
· SSB SCS ≥ UL SCS
· FFS if other SCS combinations shall be considered
· At least one SSB is available at the UE during the last: 20ms, 40ms, 80ms
· Note: If multiple set of requirements are defined, then the requirements will be defined for at most for 2 periodicities
· Max delay spread: 
· [30ns] for 480kHz 
· [20ns] for 960kHz
· FFS if a single set or multiple sets of requirements need to be defined
· FFS how to design test case for UE transmit timing error requirements
Below we discuss those points in order.
SSB and UL SCS combinations
The agreement to specify requirements for all cases where SSB SCS ≥ UL SCS is a good compromise. The discussion on whether to define requirements for (120, 960), (120, 480), (480, 960), etc. can be deferred because 1) The support of mixed numerology at the UE is a UE capability and many UEs choose not to support it because of implementation complexity; 2) the combination of an SSB SCS with a larger UL signal SCS proves to be very challenging from implementation’s point of view. If UE implementation challenges are adequately addressed, we are open to considering more cases.  
Proposal 1: Requirements for SSB SCS < UL SCS should be considered only if UE implementation challenges are adequately addressed.

Percentage of UL CP length
Using the basic principle TCP - TCH  - 2 ( Te + TAC,Q /2 ) > 0 , the assumption of max delay spread, [30ns] for 480kHz and [20ns] for 960kHz, and the assumption that TA command granularity scales with SCS, i.e., 16*64*Tc/2^u, it can be derived that for (480kHz SSB, 480kHz UL signal), Te/Tcp = 0.40, and for (960kHz SSB, 960kHz UL signal), Te/Tcp = 0.36. 
As we mentioned in the last meeting, due to narrow beams in FR2-2, the effective delay spread is smaller than the ones used in the channel model. In addition, to increase the availability of SSB, or reduce T_SSB to 20ms or 40ms also helps the UE to meet the requirements.
Another aspect that eases UE implementation challenges is to change the nature of initial transmit timing accuracy test, which was also discussed in the last meeting. In our understanding, companies are open to considering it as a compromise to move forward.
With the due consideration of implementation challenges, we propose the following proposal as a compromise in an effort to conclude the discussion on Te.
Proposal 2: It is proposed that 
· With T_SSB = 20ms, Te is set such that Te/Tcp = 40% for the cases (480kHz SSB, 480kHz UL signal) and (960kHz SSB, 960kHz UL signal).
· RAN4 agrees that test cases for Te requirements for FR2-2 will be designed as having statistical nature, i.e., something like “The rate of UE meeting the Te requirement observed during repeated tests shall be at least 90%.”

2.2 Timing advance adjustment accuracy
While RAN4 made a tentative agreement on timing advance adjustment accuracy, we would like to note that this issue is not resolved. When the tentative agreement as shown in the table below was made, there is a condition attached saying the agreement is subject to “Revisit if certain implementation issues are identified.” Accordingly, in the endorsed CR [4] at the last meeting, an Editor’s note was included in the CR to accurately represent the status of the discussion. 
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±8 Tc]
	[±4 Tc]



As shown in [3], we did note that the simple scaling down method has not fully considered the implementation issues, which become very challenging in case of 480/960kHz SCSs as the accuracy requirements become extremely tight.
Therefore, we propose the following values:
Table 2: Proposed UE timing advance adjustment accuracy for 480/960kHz SCS
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±16 Tc]
	[±12 Tc]



Proposal 3: The UE timing advance adjustment accuracy for 480/960kHz SCS is defined as shown in Table 2.
3. Conclusion
In this contribution, we further discuss the open issues of UE UL transmit timing requirement and make the following observations and proposals.
Proposal 1: Requirements for SSB SCS < UL SCS should be considered only if UE implementation challenges are adequately addressed.
Proposal 2: It is proposed that 
· With T_SSB = 20ms, Te is set such that Te/Tcp = 40% for the cases (480kHz SSB, 480kHz UL signal) and (960kHz SSB, 960kHz UL signal).
· RAN4 agrees that test cases for Te requirements for FR2-2 will be designed as having statistical nature, i.e., something like “The rate of UE meeting the Te requirement observed during repeated tests shall be at least 90%.”
Proposal 3: The UE timing advance adjustment accuracy for 480/960kHz SCS is defined as shown in Table 2.
4. References
[1] RP-211584, “Revised WID:  Extending current NR operation to 71 GHz” 
[2] R4-2202657, “WF on NR extension to 71 GHz RRM requirements (Part 1),” Qualcomm
[3] R4-2117418, “UE transmit timing for NR operation in 52.6GHz - 71GHz,” Apple
[4] R4-2202756, “Draft CR adding timing requirements for FR2-2,” Nokia



