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Introduction
[bookmark: _Ref481671177]In this paper, our views on RRM measurement requirements in FR2-2 are provided, including the Te and MRTD requirements for SCS of 480 kHz and 960 kHz, scaling factor for RX beam sweeping,  measurement capability of number of cell/beams, and measurement gap.
Te requirement for higher SCS
 In last meeting, the impact of higher SCS on RRM requirements was discussed as WF [1]. Impact of higher SCS on RRM requirements
· Define new RRM requirements due to higher data/SSB SCS for at least the following topics:
· Timing
· UE transmit timing
· Timing advance (TA)
· Interruptions
· Active BWP switching delay
· Measurement gaps
· Interruption time
· Study impact on RRM requirements due to higher SSB SCS for at least the following topics:
· Intra-frequency measurement
· Inter-frequency measurement
· Other RRM requirements, if identified are not precluded.


In this section, the UE transmit timing requirement (Te) is further discussed. The current Te requirement in FR2-1 is shown in Table 1. The timing error would comprise of DL estimation error and RF delay imperfection between UL and DL. 
Table 1. Te Timing Error Limit in FR2 (Table 7.1.2-1: Te Timing Error Limit, TS 38.133)
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te
	Te  [us]

	2
	120
	60
	3.5*64*Tc
	0.11 us

	
	
	120
	3.5*64*Tc
	0.11 us

	
	240
	60
	3*64*Tc
	0.10 us

	
	
	120
	3*64*Tc
	0.10 us



[bookmark: _Ref78883251]The SCS of 480 kHz and 960 kHz are optionally supported for FR2-2, while the CP length are 0.15 us and 0.07 us for 480 kHz and 960 kHz, respectively. It can be observed the FR2-1 Te of 0.1 us will take 67% and 133% of CP for 480 kHz and 960 kHz, respectively, and it will significantly degrade the UL performance received at base station. 
However, too much tightening Te will introduce huge impact on UE implementation. In our understanding, the timing error in FR2 is dominant by the RF delay imperfection between UL and DL, and it should be decided based on RF’s input. 
[bookmark: _Ref78991539]Observation 1: UL performance will be degraded for higher SCS if the Te is kept as 3*64*Tc.
[bookmark: _Ref78991542]Observation 2: Tightening Te too much will introduce huge impact on UE implementation. 
[bookmark: _Ref78883258]Proposal 1: RAN4 further to discuss the timing error limit in FR2-2 for SCS of 480 kHz and 960 kHz based on RF’s input. 
MRTD requirements for higher SCS
SCS of 480 kHz and 960 kHz are optionally supported for FR2-2. Thus the MRTD requirements for SCS of 480 and 960 kHz will need to be discussed. The CP is short for higher SCSs, especially for 960kHz. Besides, to avoid frequent interruptions, the MRTD will need to be within one CP subtracting the RX beam switch time in FR2-2, which depends on RF’s input.
However, current MRTD/MTTD requirement is per-FR, not per-SCS. Given 480kHz and 960kHz are optional SCS, while 120kHz is mandatory, it should not allow tighten the MRTD requirement for the whole FR2-2 to fit 480 kHz and 960kHz. Thus, the MRTD for FR2-2 can reuse FR2-1 with the baseline SCS of 120kHz, and RAN4 can further discuss whether to introduce separate requirements for 480kHz and 960kHz. 
[bookmark: _Ref78991552]Proposal 2: For FR2-2 MRTD requirements, FR2-1 MRTD requirements are reused as the baseline. FFS separate MRTD requirements for SCS of 480kHz and 960kHz. 
Other RRM requirement topics in FR2-2 
Scaling factor for RX beam sweeping 
In last meeting, RAN4 has agreed to study the scaling factor for RX beam sweeping for FR2-2. The number of RX beam sweeping assumption is a trade-off between link coverage and measurement delay. Thus, a system-level-simulation (SLS) would be helpful for the study on system impact. 
[bookmark: _Ref78991554]Proposal 3: RAN4 to discuss whether to conduct system-level-simulation for defining RRM requirements regarding the scaling factor for RX beam sweeping. 

The number of cells and number of SSBs
Besides, the UE measurement complexity will be impacted by the number of cells/beams that UE is required to perform measurements, and thus it will need to also be discussed for FR2-2. In our understanding, the current number of beams and cells of FR2-1 can be reused as the starting point. Similarly, it can be further studied with SLS to check the system impact. 
[bookmark: _Ref78991557]Proposal 4: As a starting point, reuse FR2-1 measurement capability of number of cells and beams for FR2-2. 

Measurement gap capability and gap pattern
For per-UE gap, the gap will be shared by the measurements on FR1, FR2-1, and FR2-2. However, for per-FR gap, RAN4 needs to discuss whether to introduce independent gap for FR2-2 or not, on top of FR1 gap and FR2-1 gap. Regarding the gap pattern, the current FR2-1 gap patterns already provide sufficient flexibility in our understanding, thus the existing FR2-1 measurement gap patterns can be reused for FR2-2 for simplicity. 
[bookmark: _Ref78991560]Proposal 5: The existing FR2-1 measurement gap patterns can be reused for FR2-2. 
[bookmark: _Ref78991564]Proposal 6: RAN4 further to discuss whether to introduce independent gap for FR2-2. 
Conclusion
In this contribution, we discuss the RRM measurement requirement in FR2-2. We have the following observations and proposals. 
Observation 1: UL performance will be degraded for higher SCS if the Te is kept as 3*64*Tc.
Observation 2: Tightening Te too much will introduce huge impact on UE implementation.
Proposal 1: RAN4 further to discuss the timing error limit in FR2-2 for SCS of 480 kHz and 960 kHz based on RF’s input.
Proposal 2: For FR2-2 MRTD requirements, FR2-1 MRTD requirements are reused as the baseline. FFS separate MRTD requirements for SCS of 480kHz and 960kHz. 
Proposal 3: RAN4 to discuss whether to conduct system-level-simulation for defining RRM requirements regarding the scaling factor for RX beam sweeping.
Proposal 4: As a starting point, reuse FR2-1 measurement capability of number of cells and beams for FR2-2.
Proposal 5: The existing FR2-1 measurement gap patterns can be reused for FR2-2.
Proposal 6: RAN4 further to discuss whether to introduce independent gap for FR2-2.
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