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Introduction
At RAN4 #97-e, the discussion on gNB measurement accuracy requirements for the Rel-16 WI on NR positioning [1] was progressed as depicted in the WF [2]. Following agreements on SRS configurations were achieved and following items for further study were identified.
	Agreements
Optionality of gNB accuracy requirements
· gNB shall meet accuracy requirements for supported positioning measurement for the test configurations (e.g. CBW, SRS configurations, etc) declared by the manufacturer.
Side conditions for gNB measurement accuracy
· Accuracy is defined for two different side conditions (two sets of Es/Iot)
· High SNR side condition (Es/Iot1) which corresponds to for example typical serving cell conditions or low interference neighbor cell conditions		
· Low SNR side condition (Es/Iot2) which corresponds to for example typical neighbor cell conditions
· Es/Iot1 and Es/Iot2 are to be derived based on system simulations
SRS configurations for gNB measurement accuracy 
· Accuracy is defined only for subset of suitable SRS configurations and is met for only subset of SRS configurations declared by the manufacturer. 
· Subset of suitable SRS configurations are derived based on link simulations (uphold earlier agreement at RAN4#96-e in R4-2012140).
· SRS configuration parameters in the following table are agreed for FR1 and FR2: # SRS resource sets = 1, #SRS resources in resource set = 1, SRS repetition factor = 1, SRS Frequency Hopping is off



	Items for further study
Side conditions for gNB measurement accuracy
· Values of Es/Iot1 and Es/Iot2 are FFS.
SRS configurations for gNB measurement accuracy 
· FFS: Other/remaining SRS configuration parameters: 
· Candidate options for other SRS parameters:
· Option 1:
[image: ]
· Option 2: SRS resource periodicity is excluded. Other parameters are FFS 
· Other options not precluded


This contribution treats open issues with regard to defining suitable SRS configurations.
Discussion
The discussion in this section refers to open issues mentioned above.
[bookmark: _Hlk47565958]Side conditions for gNB accuracy requirements
According to [2] accuracy will be defined for two different side conditions (two sets of Ês/Iot) for all considered measurement types with a high Ês/Iot corresponding to for example typical serving cell conditions or low interference neighbor cell conditions, and a low Ês/Iot corresponding to for example typical neighbor conditions. At RAN4 #97-e, a range of -17 dB to +7 dB was discussed based on system level evaluations [3][4][5]. 
In our view it is difficult to find appropriate side conditions which cover all scenarios. For instance, performance depends not only on the network scenario, but also on assumptions taken for the SRS configurations. From the investigations so far, we propose to define two suitable figures within the above depicted reported range for the considered timing offset and power measurement types. We propose to select Ês/Iot = +3 dB for the high Ês/Iot ratio and Ês/Iot = -13 dB for the low Ês/Iot ratio, which has been used in [8]. This is also in good alignment to used side conditions for downlink.
Following proposal for agreement is made: 
	For link simulations to determine gNB measurement accuracy for the considered timing offset and power measurement types: 
1a) Select Ês/Iot = +3 dB as side condition for high Ês/Iot (i.e. for serving cell) in FR1 and FR2.
1b) Select Ês/Iot = -13 dB as side condition for low Ês/Iot (i.e. for neighbor cell) in FR1 and FR2.
Optionality of gNB accuracy requirements
Regarding optionality of gNB accuracy requirements, RAN4 #97-e agreed gNB shall meet accuracy requirements for supported positioning measurement for test configurations (e.g. CBW, SRS configurations, etc) declared by the manufacturer. As mentioned in our RAN4 #97-e contribution [6], side conditions for UE in serving cell where UE transmits with appropriate and known TA, should be distinguished from side conditions for UE in neighbor cell, where TA is unknown. Thus, different level of complexity is needed at gNB side and therefore it is appropriate to specify performance requirements for the high Ês/Iot side condition as mandatory for BS supporting a given SRS configuration and performance requirements for the low Ês/Iot side condition as optional for BS for the same SRS configuration. 
The following proposal is made.
	Specify performance requirements for the high Ês/Iot side condition, associated with UE in serving cell, as mandatory for BS supporting a given SRS configuration, and performance requirements for the low Ês/Iot side condition, associated with UE in neighbor cell, as optional for BS for the same SRS configuration.
SRS configurations for gNB measurement accuracy
In regard to SRS configurations, RAN4 #97-e agreed to define suitable SRS configurations supported by manufacturer’s declaration which are derived based on link simulations. Some assumptions for SRS configurations were agreed and a candidate set proposed for further study (see above).
With regard to SRS bandwidth, current link simulations show a clear dependency of the accuracy performance on this parameter [7][8]. Thus, further SRS bandwidths should be considered beyond SRS bandwidths included in the candidate set. Comparing SRS BW in FR1 and FR2, shown in section 1, with specified UE channel bandwidths in 38.101-1 and 38.101-2, it is evident that some additional SRS bandwidths should be specified to better cover the entire UE CBW range. Table 1 depicts the comparison for FR1, Table 2 for FR2.
	CBW in 38.101-1
	SRS bandwidth for this CBW is
in candidate set

	5 MHz
	yes

	10 MHz
	no

	15 MHz
	no

	20 MHz
	yes

	25 MHz
	no

	30 MHz
	no

	40 MHz
	no

	50 MHz
	no

	60 MHz
	no

	70 MHz
	no

	80 MHz
	no

	90 MHz
	no

	100 MHz
	yes










       
Table 1: Comparison of candidate SRS bandwidths against specified CBW’s in FR1.
	CBW in 38.101-2
	SRS bandwidth for this CBW is
in candidate set

	50 MHz
	yes

	100 MHz
	no

	200 MHz
	yes

	400 MHz
	yes


Table 2: Comparison of candidate SRS bandwidths against specified CBW’s in FR2.
We propose adding three SRS bandwidths, i.e. 10 MHz and 50 MHz for FR1 as well as 100 MHz for FR2. These SRS BW’s are also contained in [9] (10 MHz for 2 GHz range, 50 MHz for 2 and 4 GHz ranges and 100 MHz for 40 GHz range). It is noted that this change yields an increase of the SRS bandwidth by factor of around 2 both in FR1 and FR2. 
The following proposal is made.
	Additional SRS bandwidths as depicted in R4-2012142, i.e. 10 MHz for 2 GHz range, 50 MHz for 2 and 4 GHz ranges and 100 MHz for 40 GHz range, are added to candidate SRS configurations for deriving accuracy gNB requirements. This will enable to better cover the entire UE CBW range. 
Conclusion
This contribution has discussed some open issues with regard to defining suitable SRS configurations for deriving gNB measurement accuracy requirements for NR positioning. It is proposed to agree the following proposals:
For link simulations to determine gNB measurement accuracy for the considered timing offset and power measurement types: 
1a) Select Ês/Iot = +3 dB dB as side condition for high Ês/Iot (i.e. for serving cell) in FR1 and FR2.
1b) Select Ês/Iot = -13 dB as side condition for low Ês/Iot (i.e. for neighbor cell) in FR1 and FR2.
Specify performance requirements for the high Ês/Iot side condition, associated with UE in serving cell, as mandatory for BS supporting a given SRS configuration, and performance requirements for the low Ês/Iot side condition, associated with UE in neighbor cell, as optional for BS for the same SRS configuration.
Additional SRS bandwidths as depicted in R4-2012142, i.e. 10 MHz for 2 GHz range, 50 MHz for 2 and 4 GHz ranges and 100 MHz for 40 GHz range, are added to candidate SRS configurations for deriving accuracy gNB requirements. This will enable to better cover the entire UE CBW range.
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