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Introduction
RRM requirements for gNB Rx-Tx measurements were discussed in RAN4#98-bis-e, and the outcomes are captured in the WF [1]. Based on [1] the following general issues are to be further discussed:
· SRS BW grouping 
· Impact of SRS symbol and comb size
In this paper we will provide our views on the above open issues for gNB Rx-Tx measurements.
Discussion
SRS BW grouping 
	· gNB accuracy requirements shall be defined for group of SRS BWs
· grouping of SRS BWs will be decided/updated based on link simulation results
	SRS bandwidth in RB
	SCS [kHz]
	gNB TOA measurement accuracy [Tc]


	
	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW ≤ 40
	15
	TBD
	TBD

	 40 ≤ BW ≤ 84
	
	TBD
	TBD

	 88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW ≤ 264
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	30
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW ≤ 272
	
	TBD
	TBD

	32 ≤ BW ≤ 40
	120
	TBD
	TBD

	44 ≤ BW ≤ 84
	
	TBD
	TBD

	88 ≤ BW
	
	TBD
	TBD


Note 1: 60kHz SCS can be added based on the simulation results
Note 2: Lower bound of BW ranges can be updated based on simulation results


For link level simulations RAN4 has used the RB numbers {24, 32, 48, 52, 64, 104, 132, 264, 272}, and the agreed SRS grouping is based on nominal FFT size for a certain SRS BW. The simulated BWs for each SRS BW range are listed in Table 1.
Table 1: Simulated SRS RB numbers for each BW range
	
	15
	30
	60
	120

	24 ≤ BW ≤ 40
	24
	
	
	32

	40 ≤ BW ≤ 84
	52
	48
	48
	64

	88 ≤ BW ≤ 168
	104
	132
	132
	132

	176 ≤ BW
	264
	272
	264
	



In principle, the performance for each BW range should be defined based on the lowest RB number, while on the other hand, it can be expected the performance for all BWs in the same range would be quite similar, especially for large BW. Therefore, we suggest to confirm the SRS grouping table in [1], while adding 60kHz SCS based on the simulation assumption as in Table 2. In addition, RAN4 could further check if the accuracy defined based on the simulation RB numbers can be achieved by the lowest RB number for each BW range.
Proposal 1: Consider the SRS BW grouping in Table 2 (changes to the table in [1] marked in red).
Table 2: Suggested SRS BW grouping for gNB Rx-Tx
	SRS bandwidth in RB
	SCS [kHz]
	gNB TOA measurement accuracy [Tc]


	
	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW ≤ 40
	15
	TBD
	TBD

	 44 ≤ BW ≤ 84
	
	TBD
	TBD

	 88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	30
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	60
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW 
	
	TBD
	TBD

	32 ≤ BW ≤ 40
	120
	TBD
	TBD

	44 ≤ BW ≤ 84
	
	TBD
	TBD

	88 ≤ BW
	
	TBD
	TBD


Proposal 2: RAN4 to further check if the accuracy defined based on the simulation results can be achieved by the lowest RB number for each range.
Impact of SRS symbol and comb size
	· FFS: whether SRS-RSRP accuracy is agnostic to SRS symbols and comb size or not will be decided based on further simulation with updated simulation assumptions.


Based on our simulation results [2], the TOA estimation performance is agnostic to comb+ symbol size, except for low Es/Iot condition and small RB number.
· For 24 RB, the impact of comb+symbol size is most obvious. 2+1 cannot work, and there is a clear improvement when the effective SRS RE number goes up from 12 to 18 to 36.
· For 32/48 RB, the performance with 2+1 is slightly worse while the other comb+symbol sizes give quite similar performance. 
Considering that the impact of comb+symbol size is negligible in most cases, we suggest to define a single set of requirements for all comb+symbol sizes based on worst case of 2+1, except for 24 RB. We suggest to either leave no requirement for 24 ≤ BW ≤ 40 with low Es/Iot condition, or further check the performance with multi-shots measurements for 2+1. 
Proposal 3: For each SRS BW range, define a single set of accuracy requirements for all comb+symbol sizes based on worst case of 2+1, except for 24 ≤ BW ≤ 40 with low Es/Iot condition. 
Proposal 4: For 24 ≤ BW ≤ 40 with low Es/Iot condition, 
· Option 1: no requirement applies for comb+symbol size 2+1
· Option 2: further check the performance with multi-shots measurement for comb+symbol size 2+1
Conclusions
In this paper we provided our views on gNB Rx-Tx measurement requirements.
Proposal 1: Consider the SRS BW grouping in Table 1 (changes to the table in [1] marked in red).
Table 1: Suggested SRS BW grouping for gNB Rx-Tx
	SRS bandwidth in RB
	SCS [kHz]
	gNB TOA measurement accuracy [Tc]


	
	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW ≤ 40
	15
	TBD
	TBD

	 44 ≤ BW ≤ 84
	
	TBD
	TBD

	 88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	30
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW
	
	TBD
	TBD

	48 ≤ BW ≤ 84
	60
	TBD
	TBD

	88 ≤ BW ≤ 168
	
	TBD
	TBD

	176 ≤ BW 
	
	TBD
	TBD

	32 ≤ BW ≤ 40
	120
	TBD
	TBD

	44 ≤ BW ≤ 84
	
	TBD
	TBD

	88 ≤ BW
	
	TBD
	TBD


Proposal 2: RAN4 to further check if the accuracy defined based on the simulation results can be achieved by the lowest RB number for each range.
Proposal 3: For each SRS BW range, define a single set of accuracy requirements for all comb+symbol sizes based on worst case of 2+1, except for 24 ≤ BW ≤ 40 with low Es/Iot condition. 
Proposal 4: For 24 ≤ BW ≤ 40 with low Es/Iot condition, 
· Option 1: no requirement applies for comb+symbol size 2+1
· Option 2: further check the performance with multi-shots measurement for comb+symbol size 2+1
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