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Introduction
At RAN4 #98-e, further discussion was carried out on how to specify gNB accuracy requirements for NR positioning in TS 38.133 and agreements were captured in the WF [1]. Following agreements on general aspects were achieved and following items for further study were identified.
	Agreements
Side conditions for gNB accuracy requirements
· Accuracy requirements for gNB measurements shall be defined for the following Ês/Iot values:
· Ês/Iot1 [dB] (High Ês/Iot) = 3 dB for FR1 and FR2
· Ês/Iot2 [dB] (Low Ês/Iot) = -13 dB for FR1 and FR2.
· The gNB, which declares the support of positioning measurements, needs to declare the support of measurements for at least either high Ês/Iot or low Ês/Iot side conditions.
Beam sweeping during gNB measurement
· gNB accuracy requirements do not mandate gNB RX beam sweeping
SRS parameters for gNB measurement accuracy
· gNB accuracy requirements shall be defined for group of SRS BWs
· grouping of SRS BWs will be decided based on link simulation results
· Link simulations should be based on assumptions in R4-2012142 and agreements in this meeting (e.g. on propagation channel).



	Items for further study
Beam sweeping during gNB measurement
· Options for capturing above agreements:
· Option 1: gNB accuracy requirements do not mandate gNB RX beam sweeping is captured only in the WF.
· Option 2: gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions.
· Other options not precluded
SRS parameters for gNB measurement accuracy
· FFS: whether gNB measurement accuracy is agnostic to or depends on comb and symbols size
· Decision will be based on link simulation results
· FFS: whether gNB accuracy requirements are also be based on grouping of SRS parameters other than SRS BW (e.g. SCS).
· grouping of other parameters (e.g. SCS) will be decided based on link simulation results 
Samples for gNB accuracy requirements
· FFS: number of samples/snapshots used for deriving gNB accuracy requirements.
· Option 1: Define the gNB accuracy requirements based on single shot measurement assumption
· Option 2: Define the gNB accuracy requirements based on multiple shots (Ns) with Ns being FFS
· Other options not precluded


This contribution treats open issues with regard to beam configuration and settings for SRS configurations.
Discussion
The discussion in this section refers to open issues mentioned above.
[bookmark: _Hlk47565958]Beam configuration during gNB measurement
Based on the RAN4 #98-e agreement that gNB accuracy requirements do not mandate gNB RX beam sweeping, this should be captured not only in the WF but also in the normative work. i.e. in TS 38.133 as part of the side conditions. Thus, our preference is to state this as part of the side conditions for the accuracy requirements and hence captured in
Option 2: gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions 
Following proposal is made: 
	gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions in TS 38.133.
This mode of operation should also be selected for conformance testing, where beam configurations with static beams are assumed.  
SRS parameters for gNB measurement accuracy
Based on RAN4 #98-e agreement, that gNB accuracy requirements shall be defined for a group of SRS BWs, we further investigated this aspect and observe a dependency on the number of PRBs based on the used FFT size for given SCS following agreed simulation assumptions in [2] which cover BWs from 5 - 100 MHz in FR1 and 50 -200 MHz in FR2. The SRS BW grouping for FR1 and FR2 is depicted in Tables 1 to 3 below based on observations in [3] and [4].  
	PRB start – end

	SRS BW (MHz)
	FFT size

	24 - 40

	5 - 7.5
	512


	44 - 84

	10 - 15
	1024


	88 - 168

	15 - 30
	2048

	176 - 264

	30 – 50
	4096


Table 1: SRS BW grouping for SCS = 15 kHz.
	PRB start – end

	SRS BW (MHz)
	FFT size

	48 - 84 

	20 - 30

	1024


	88 - 168

	30 - 60

	2048

	176 - 272
	60 – 100

	4096


Table 2: SRS BW grouping for SCS = 30 kHz.
	PRB start – end

	SRS BW (MHz)
	FFT size

	32 - 40 

	50 - 60

	512


	44 - 84

	60 - 120

	1024


	≥ 88
	≥ 120  

	2048



Table 3: SRS BW grouping for SCS = 120 kHz.

It is proposed to consider the above SRS BW grouping for the discussion on structuring SRS based accuracy requirements in TS 38.133. 
Following proposal is made: 
	Consider the SRS BW grouping in Tables 1 to 3 for the discussion on structuring SRS based accuracy requirements in TS 38.133.
Aside SRS BW dependency, we observe a dependency on SRS comb size and SRS symbol size in [3] and [4]. As this is only seen for some of the combinations, we prefer to continue the study into this dependency to confirm there is an impact.  
Following proposal is made: 
	Continue the study into dependency on other SRS parameters such as SRS comb size and SRS symbol size in order to confirm there is an impact.
Samples for gNB accuracy requirements
The use of single shot, i.e. one sample, or multiple shots, i.e. multiple samples, was discussed at RAN4 #98-e without conclusion. In our view, multiple shots will improve accuracy both for AWGN channels but also in fading channels, especially for low Ês/Iot figures, which is confirmed by our results in [3] and [4] for both gNB RX-Tx time difference accuracy and SRS-RSRP accuracy, comparing single shot against two and four shots for AWGN channel. Furthermore, accuracy requirements for UL RTOA in LTE are based on multiple samples (see clause 7.2 of TS 36.111), with e.g. a minimum of 3 SRS transmissions (= samples) for the largest BW of 20 MHz and a minimum of 24 SRS transmissions for 5 MHz for AWGN channel and higher numbers for frequency selective channels. In addition, PRS measurement accuracy requirements are generally based on 4 samples. Thus, our preference is to go with 
Option 2: Define the gNB accuracy requirements based on multiple shots (Ns) with Ns being FFS. 
Following proposal is made: 
	Define the gNB accuracy requirements in TS 38.133 based on multiple shots and agree the number of shots.
Conclusion
This contribution has discussed open issues with regard to beam configuration and settings for SRS configurations for deriving gNB measurement accuracy requirements for NR positioning. It is proposed to agree the following proposals:
gNB accuracy requirements do not mandate gNB RX beam sweeping is included in the accuracy side conditions in TS 38.133. 
Consider the SRS BW grouping in Tables 1 to 3 for the discussion on structuring SRS based accuracy requirements in TS 38.133.
Continue the study into dependency on other SRS parameters such as SRS comb size and SRS symbol size in order to confirm there is an impact.
Define the gNB accuracy requirements in TS 38.133 based on multiple shots and agree the number of shots.
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