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1 	Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In the last RAN4 meeting, the test case for NR positioning requirements was discussed. And the test case list and the remaining issues was summarized in [1]. 
In this paper we provide more considerations on the basic test configurations for PRS based measurement and other open issues for the test case list. 
2 Configuration Patterns for PRS 
Similar as SSB configurations for RRM test cases in TS38.133, it is more efficient to specify the common PRS configurations before the detailed test cases definition. Then each test case for NR positioning defined in TS38.133 can also refer to these PRS configuration patterns more clearly.
NR-DL-PRS-Info-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetList-r16		SEQUENCE (SIZE (1..nrMaxSetsPerTrp-r16)) OF 
																	NR-DL-PRS-ResourceSet-r16,
	...
}

NR-DL-PRS-ResourceSet-r16 ::= SEQUENCE {
	nr-DL-PRS-ResourceSetID-r16			NR-DL-PRS-ResourceSetID-r16,
	dl-PRS-Periodicity-and-ResourceSetSlotOffset-r16
										NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset-r16,
	dl-PRS-ResourceRepetitionFactor-r16	ENUMERATED {n2, n4, n6, n8, n16, n32, ...}
																			OPTIONAL,	-- Need OP
	dl-PRS-ResourceTimeGap-r16			ENUMERATED {s1, s2, s4, s8, s16, s32, ...}
																			OPTIONAL, 	-- Cond Rep
	dl-PRS-NumSymbols-r16				ENUMERATED {n2, n4, n6, n12, ...},
	dl-PRS-MutingOption1-r16			DL-PRS-MutingOption1-r16			OPTIONAL,	-- Need OP
	dl-PRS-MutingOption2-r16			DL-PRS-MutingOption2-r16			OPTIONAL,	-- Need OP
	dl-PRS-ResourcePower-r16			INTEGER (-60..50),	
	dl-PRS-ResourceList-r16				SEQUENCE (SIZE (1..nrMaxResourcesPerSet-r16)) OF 
																	NR-DL-PRS-Resource-r16,
	...
}
Particularly, the above PRS parameters above which are configured by LMF for the different types of positioning method (e.g. RSTD, UE Rx-Tx time difference) can be included in these PRS patterns. 
· PRS periodicity: Periodicity of DL PRS allocation in slots configured per DL PRS Resource Set (i.e. all DL PRS Resources of a given Set have the same periodicity). And in order to minimize the testing efforts 2^u *160ms periodicity can be taken consideration into the test case as the most typical deployment scenarios.
· PRS SCS and transmission BW: In our simulations [3], the impacts on the PRS RSTD and RSRP measurement accuracy due to the different BW can be observed. Thus, if the more than accuracy requirements regarding to the PRS BW is introduced in TS38.133, the multiple PRS BW under the difference numerologies is necessary to be defined in these PRS patterns.
· Number of PRS symbol and Comb size: To simplify the test case, the number of PRS symbol can be same as comb size. In the previous meeting the accuracy requirements agonistic to comb size is under debating [1]. As a start point, the one comb size can be assumed up to further discussions.
· Repetition factor: This parameter controls how many times each DL-PRS Resource is repeated for a single instance of the DL-PRS Resource Set. It is applied to all resources of DL PRS Resource Set. In [simulation assumptions], the possible candidates of this parameter can be {1, 2, 4, 8, 16, 32}. But the very high repetition is rarely happened in our view and introduce extra UE implementation complexity (e.g. cross-slots soft combination). Thus, the parameter for testing can be {1, 2}.

In summary, as examples in the table below several PRS patterns depending on these parameters combinations above can be defined.
Table 1: PRS configuration patterns for NR positioning measurement
	
	PRS Pattern 1
	PRS Pattern 2
	PRS Pattern 3

	SCS
	FR1, 15k
	FR1, 30k
	FR2, 120k

	PRS periodicity
	160ms
	80ms
	20ms

	PRS transmission bandwidth in RBs (System Bandwidth)
	52 (10MHz)

	132 (50MHz)
	128(200MHz)

	Number of PRS symbol
	2
	4
	6

	Comb size
	2
	4
	6

	Repetition factor
	4
	2
	1



Proposal 1: The PRS configuration patterns in Table 1 for NR Positioning measurement tests can be specified in the Annex A.3.x of TS 38.133.
Beside parameters above which can be included in the common PRS configuration patterns, the other parameters depending on measured cell/TRPs below shall be also considered.
· SRS configuration
When measuring UE Rx-Tx time difference, the SRS transmission parameters shall be also specified. We can also reuse the SRS configuring pattern 1 for timing accuracy test [2, 38.133] below:

Table A.6.4.1.1.1-3: SRS Configuration for Timing Accuracy Test[2]
	
	Field
	SRSConf.1
	Comments

	SRS-ResourceSet
	srs-ResourceSetId
	0
	

	
	srs-ResourceIdList
	0
	

	
	resourceType
	Periodic
	

	
	Usage
	Codebook
	

	SRS-Resource
	SRS-ResourceId
	0
	

	
	nrofSRS-Ports
	Port1
	

	
	transmissionComb 
	n2
	

	
	combOffset-n2
	0
	

	
	cyclicShift-n2
	0
	

	
	resourceMapping
startPosition
	0
	

	
	resourceMapping
nrofSymbols	
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	

	
	freqDomainPosition
	0
	

	
	freqDomainShift
	0
	

	
	freqHopping
c-SRS
	14 for test configuration 1,2
25 for test configuration 3
	Matches NRB,c

	
	freqHopping
b-SRS
	0
	

	
	freqHopping
b-hop
	0
	

	
	groupOrSequenceHopping
	Neither
	

	
	resourceType
	Periodic
	

	
	periodicityAndOffset-p
	sl1, 0
	Offset to align with DRx periodicity 

	
	sequenceId
	0
	Any 10 bit number



Proposal 2: SRS configuration pattern 1 for timing accuracy test in [2] can be reused for NR positioning measurements.
· SINR set for PRS RSRP test cases
In the last meeting, SINR side condition for PRS RSRP measurement accuraucy requirements was agreed as:
	· Define PRS RSRP measurement accuracy requirements for 2 SINR side conditions
· SINR side condition #1: [-3 dB or -6 dB].
· SINR side condition #2: [-13 dB]. 
· No differentiation between serving and neighbor cell/TRPs
· Same side condition apply for FR1 and FR2
· FFS whether the test case will cover both side condition




In principle, if there are requirements for both of SINR sets, the corresponding test case are desired to rule out the incorrect implementation. Thus our recommendation is:
Proposal 3 : The test cases for PRS RSRP measurement accuracy are expected to cover both side conditions below 
· SINR side condition #1: [-3 dB or -6 dB].
· SINR side condition #2: [-13 dB]. 

· Number of cells

For RSTD measurement, preferably the total number of cells including the serving cell should be limited to 3 in order to avoid testing complexity, i.e. reporting of RSTD for up to 2 neigbour cells can be settable. We also assume that the serving cell is the reference cell used for RSTD measurements. The related parameter (e.g. ) can be defined in the cell-specific parameters. For other types of NR positioning measurement (e.g. UE Rx-Tx timing difference and PRS RSRP) the 2 cells (one is serving cell, the other neighbor cell) are needed. 
Proposal 4-1:  3 cells deployment scenarios (one is serving/reference cell , the other two neighbor cells) can be used for NR RSTD . 
Proposal 4-2:  2 cells deployment scenarios (one is serving/reference cell , the other neighbor cell) can be used for UE Rx-Tx time difference, PRS RSRP and E-CID measurement tests. 
· Synchronous/Asynchronous
The positioning sub-frames between the cells can be synchronized or asynchronized within a slot (± 0.5 ms). However, the same measurement delay requirements will be applied for both scenarios [2]. On the other hand, in order to reduce the number of tests we propose that all tests are done using synchronous positioning sub-frames. If necessary all or some of the test cases are performed using asynchronous positioning sub-frames at a later stage for the accuracy requirements tests.
Proposal 5: The synchronous cells will be tested for the measurement delay requirements test. 

· Muting
As there is no any difference of the core requirements (e.g. reporting delay) between the scenarios with and w/o muting), muting could not be applied in the positioning tests.
Proposal 6: For the core requirements test cases, only the non-muting PRS configuration will be used.
 
· Positioning frequency layer
In order to simplify our testing design , the test case for a single positioning frequency layer is preferred. That is a single PRS pattern is needed for all tested cells. On the other hand, to verify the measurement cases with multiple positioning frequency layers with minimum efforts and complexity, the more than one positioning frequency layer shall be considered in the testing parameters. For an instance, if in the test there are 3 cells (e.g. cell 1, 2,3) to be measured, the PRS pattern 1 shall be used for cell1 and pattern 2 for both cell2 and cell3.  
Therefore, we can propose that:
Proposal 7: The number of positioning frequency layers measured can not be larger than 2. 
· Gap configuration 
Since the new gap pattern for PRS measurement was introduced in Rel16, both the legacy measurement gap pattern and new gap pattern shall be tested for the core requirements.
Proposal 8: Gap pattern #0 and #24 can be used for NR Positioning tests. 

In summary, as an example, several cell specific test parameters for FR1 RSTD measurement can be listed in the table below. The more detailed parameters configuration for these RSTD test case are also given in Appendix. 
Table 2-1: Cell-specific test parameters NR RSTD measurement reporting delay
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	NR postioining frequency layer
	
	1
	2
	2

	
PRS configuration Index 
	
	0
	12
	171

	
 
	dBm/
15 kHz
	-95

	
PRS 
	dB
	-5.5
	-11.5
	-11.5

	
	dB
	-6.0
	-12.8
	-12.8

	Propagation Condition 
	
	TDL-A (30 ns delay spread, 5Hz)


	GAP
	
	#0/#24

	PRS muting
	
	No muting 

	Power boosting
	
	No power boosting

	time shifts between the reference cell and neighbor cell
	us
	-
	0
	3

	ExpectedRSTD-Uncertainty
	us
	500
	500
	500




3 Test Cases for NR-DC 
In Rel16, NR positioning measurements configured by NR PCell (EN-DC) are supported only. That is currently it is enough to define the test cases for NR standalone scenarios. 
Proposal 9: It is enough to define the test cases for NR standalone cells and no test cases for NR-DC needed. 
4 Test Procedure
Nevertheless, the testing procedure can reuse that of LTE OTDOA[4, TS36.133]. That is the test consists of three consecutive time intervals, with duration of T1, T2 and T3. Cell 1 is active in T1, T2 and T3, whilst Cell 2 and Cell 3 are activated only in the beginning of T2. Cell 2 is active until the end of T3, and Cell 3 is active until the end of T2. The beginning of the time interval T2 shall be aligned with the first PRS positioning subframe of a positioning occasion in the reference cell. Cell 1 transmits PRS in T2, while Cell 2 transmits PRS only in T3, and Cell 3 transmits PRS only in T2. 

Proposal 10: The test procedure for LTE OTDoA[4] can be reused for NR positioning measurement testing. 

5 Summary
This paper proposes the main PRS configurations parameters and test cases list to verify the RRM requirements related to NR positioning. 
Proposal 1: The PRS configuration patterns in Table 1 for NR Positioning measurement tests can be specified in the Annex A.3.x of TS 38.133.
Proposal 2: SRS configuration pattern 1 for timing accuracy test in [2] can be reused for NR positioning measurements.
Proposal 3 : The test cases for PRS RSRP measurement accuracy are expected to cover both side conditions below 
· SINR side condition #1: [-3 dB or -6 dB].
· SINR side condition #2: [-13 dB]. 
Proposal 4-1:  3 cells deployment scenarios (one is serving/reference cell , the other two neighbor cells) can be used for NR RSTD . 
Proposal 4-2:  2 cells deployment scenarios (one is serving/reference cell , the other neighbor cell) can be used for UE Rx-Tx time difference, PRS RSRP and E-CID measurement tests. 
Proposal 5: The synchronous cells will be tested for the measurement delay requirements test. 
Proposal 6: For the core requirements test cases, only the non-muting PRS configuration will be used.
Proposal 7: The number of positioning frequency layers measured can not be larger than 2.
Proposal 8: Gap pattern #0 and #24 can be used for NR Positioning tests. 
Proposal 9: It is enough to define the test cases for NR standalone cells and no test cases for NR-DC needed. 
Proposal 10: The test procedure for LTE OTDoA[4] can be reused for NR positioning measurement testing. 
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