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Introduction
RRM requirements for gNB SRS-RSRP 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
· RF margin
In this paper we will provide our views on the above open issues for gNB SRS-RSRP measurements.
Discussion
SRS BW grouping 
	· gNB accuracy requirements shall be defined for group of SRS BWs
· grouping of SRS BWs will be decided based on link simulation results
· Candidate options:
· Option 1:
Table 1: FR1
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB]


	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW ≤ 40
	TBD
	TBD

	 40 ≤ BW ≤ 84
	TBD
	TBD

	 88 ≤ BW ≤ 168
	TBD
	TBD

	176 ≤ BW ≤ 272
	TBD
	TBD


Table 2: FR2
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB]


	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	32 ≤ BW ≤ 40
	TBD
	TBD

	 44 ≤ BW ≤ 84
	TBD
	TBD

	BW ≥ 88
	TBD
	TBD


Note 1: In tables 1 and 2, lower bound of BW ranges can be updated based on simulation results
· Option 2:
· For SINR +3dB, one set of accuracy for all SRS BWs and for all combinations of comb+symbol
· For SINR -13dB, 
· two sets of requirements, one for 24≤RB_num<[64] and the other for [64]≤RB_num. 


For link level simulations RAN4 has used the RB numbers {24, 32, 48, 52, 64, 104, 132, 264, 272}, and it has been agreed that SRS-RSRP requirements will be agnostic to SCS. It is desirable to define the SRS BW grouping (the lower bound of each range) based on the RB numbers simulated by RAN4. If option 1 is followed, RAN4 has no data for the performance with 40, 88 or 176 RBs, and it is difficult to define the performance numbers which is supposed to be based on the lower bound for each range. In addition, it is also desirable to use same BW grouping for FR1 and FR2.
Based on our simulation results [2], 
· For +3dB side condition, the accuracy is quite good even for the smallest SRS BW of 24 RB and smallest comb+symbols size of 2+1, so it is suggested to define one set of accuracy for all SRS BWs e.g. based on baseband error of ±1dB.
· For -13dB side condition, the dependence on SRS BW is clear. 
· One issue is the smallest RB number (BWmin) for which requirements apply. Since the performance for 24 RB with many comb+symbols sizes is not satisfactory, one option is to define BWmin as 32, and the other option is to define BWmin as 24 and define the requirements for 24 to 32 RB based on multi-shot measurements. 
· For >32 RB BW, we suggest to define the following BW ranges to make sufficient performance gap between different ranges
· 32 ≤ BW < 48 (baseline accuracy ±4.5dB)
· 48 ≤ BW < 132 (baseline accuracy ±3.5dB)
· 132 ≤ BW (baseline accuracy ±2.5dB)
· The baseline accuracy is derived from the comb+symbols sizes which give 12 SRS REs per PRB, and for other comb+symbols sizes we will discuss in section 2.2.
Our suggestions for SRS BW grouping is summarized in Table 1.
Proposal 1: Consider the SRS BW grouping in Table 1.
Table 1: Suggested SRS BW grouping for SRS-RSRP
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB]


	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW<32 (FFS)
	TBD
	TBD

	32 ≤  BW < 48
	TBD
	

	48 ≤  BW < 132
	TBD
	

	132 ≤ BW
	TBD
	


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], there is a performance impact from comb and symbol sizes at low Es/Iot.
The performance difference is most obvious when comparing results between 2+1 (6 REs) and 4+12 (36 REs), and the gap is very large with small RB number. For 24 RB, 2+1 can hardly wok. For 32 RB, the gap can be >5dB. With larger RB number the gap becomes smaller, but it is still >1dB with 272 RB.
It can be observed that the accuracy for comb+symbol 2+2, 4+4 and 8+8 are very similar. The reason is that for a given BW, the number of SRS REs for these combinations is same (12 REs), so the processing gain is similar. The performance with 8+12 (18 REs) is in general better than 2+2, 4+4 and 8+8.
Based on Table 6.4.1.4.3-2 of 38211, the possible number of SRS REs per PRB for positioning SRS can be {6, 12, 18, 24, 36}. To account for the performance difference due to different RE numbers, we suggest to define two sets of requirements, one for 6 SRS REs per PRB and the other for ≥ 12 SRS REs per PRB.
Proposal 2: For each SRS BW range, define two sets of accuracy requirements, one for comb+symbol sizes with 6 SRS REs per PRB and the other for comb+symbol sizes with ≥ 12 SRS REs per PRB.
RF margin
	· FFS: RF margin for different gNB types 
· Candidate options:
· Option 1:
· RF calibration margin differs between gNB type 1-C and other gNB types:
· X=2.5dB for gNB type 1-C
· X=4dB for gNB type 1-H, 1-O and 2-O
· Option 2:
· RF margin needs further discussion
· Investigate RF margin for different gNB types (1-C, 1-H, 1-O and 2-O)


As far as we understand, the main factor that impacts the gNB RSRP measurement accuracy is the RF calibration error. This is similar as RF margin in SS-RSRP measurement accuracy for UE, which is assumed to be 
· 2.5dB for FR1, and 
· 4dB for FR2
Based on our initial analysis, we suggest to re-use the same values for gNB SRS-RSRP measurement, but we are also open to hear other opinions.
Proposal 3: RF calibration margin for gNB SRS-RSRP accuracy
· X=2.5dB for gNB type 1-C
· X=4dB for gNB typr 1-H, 1-O and 2-O
Conclusions
In this paper we provided our views on gNB SRS-RSRP measurement requirements.
Proposal 1: Consider the SRS BW grouping in Table 1.
Table 1: Suggested SRS BW grouping for SRS-RSRP
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB]


	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW < 32 (FFS)
	TBD
	TBD

	32 ≤  BW < 48
	TBD
	

	48 ≤  BW < 132
	TBD
	

	132 ≤ BW
	TBD
	


Proposal 2: For each SRS BW range, define two sets of accuracy requirements, one for comb+symbol sizes with 6 SRS REs per PRB and the other for comb+symbol sizes with ≥ 12 SRS REs per PRB.
Proposal 3: RF calibration margin for gNB SRS-RSRP accuracy
· X=2.5dB for gNB type 1-C
· X=4dB for gNB typr 1-H, 1-O and 2-O
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