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1.	Introduction
In [1], the MUs for RRM timing measurements are endorsed to use the same level of MU as of LTE. However, after the re-checking, we find that the core requirement for NR is different from that for LTE, then the same MU as LTE is not always appropriate. In this document, we propose both absolute and relative timing measurement MU based on the core requirements.
2.	Discussion
Timing error limit is defined with following values in the latest TS 38.133 v15.4.0 draft.

Table 7.1.2-1: Te Timing Error Limit
	Frequency Range
	SCS of SSB signals (KHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:	Tc is the basic timing unit defined in TS 38.211 [6]




Timing adjustment size requirement is defined with followings.
Table 7.1.2-3: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate
	Frequency Range
	SCS of uplink signals (KHz)
	Tq
	Tp 

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2
	60
	2.5*64*Tc
	2.5*64*Tc

	
	120
	2.5*64*Tc
	2.5*64*Tc

	NOTE 1:	Tc is the basic timing unit defined in TS 38.211 [6]



We need to note that instead of Ts in LTE, in NR the minimum requirement is defined in the unit of Tc, which is 1/64 Ts.  Following tables summarizes the difference of the most stringent timing requirements:
	
	LTE
	NR

	Timing error limit
	12 * Ts = 391ns
	FR1: 7*64*Tc = 228ns
(FR2 : 3*64*Tc = 98ns)

	Adjustment rate limit
	3.5 * Ts = 114ns
	FR1 : 5.5*64*Tc= 179ns
(FR2 : 2.5*64*Tc=81ns)



Timing error limit becomes more stringent than that in LTE for SCS > 15kHz. In FR1, the absolute timing error limit is approximately 1/2 of that in LTE. If we apply the same MU as in LTE, MU is 1/2 of the requirement and that may be too big. In LTE, absolute timing measurement MU was 25% of the Timing error limit. Hence, we propose to set the FR1 MU to 25% of smallest FR1 requirement, and apply it for all SCS.
FR1 absolute timing measurement MU : 7*64*0.25*Tc  = 112*Tc 
FR1 relative timing measurement MU : 5.5*64*0.25*Tc  = 88*Tc
Proposal 1: ±112 Tc for FR1 Absolute timing measurement MU 
Proposal 2: ±88 Tc for FR1 Relative timing measurement MU 
From TE PoV, absolute timing measurement MU depends much on the sum of path delay of DL and UL. For example, 10m path length(it is likely in the actual conducted test system) would have at least 33.3ns delay(actually 2 or 3 times of that with the actual cable having relative permittivity > 1). But, such delay can be pre-measured and corrected, then can be almost cancelled out.  
3.	Conclusion
RAN5 is asked to endorse following proposals.
Proposal 1: ±112 Tc for FR1 Absolute timing measurement MU 
Proposal 2: ±88 Tc  for FR1 Relative timing measurement MU 
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