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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 SRS 
When measuring UE Rx-Tx time difference, the SRS transmission parameters shall be also specified as[6]:

Table 1: general SRS configuration for UE Rx-Tx RRM test cases
	SRS-Resource
	SRS-ResourceId
	0

	
	nrofSRS-Ports
	Port1

	
	transmissionComb 
	n4

	
	combOffset-n4
	0

	
	cyclicShift-n4
	0

	
	resourceMapping
startPosition
	0

	
	resourceMapping
nrofSymbols	
	n4

	
	resourceMapping
repetitionFactor
	n1

	
	freqDomainPosition
	0

	
	freqDomainShift
	0

	
	freqHopping
c-SRS
	Matches NRB,c 

	
	groupOrSequenceHopping
	Neither

	
	resourceType
	Periodic

	
	periodicityAndOffset-p
	80*2^u, 20*2^u

	
	sequenceId
	0



Proposal 1: SRS configuration can be specified as Table 1. 
3 Updated Test Cases List 
· Additional test cases for RSTD 
In the last meeting, whether the test cases for the differential RSTD requirements is needed was discussed.  
	· Absolute measurement reporting in test cases: FFS
· Option 1 :Absolute measurement reporting is tested for all PRS measurements
· Option 1a:Do not define RSTD accuracy tests with differential RSTD. No need to limit the reporting format for the test cases.
· Option 2: 
· For RSTD and UE Rx-Tx define test cases with absolute reporting. 
· For PRS-RSRP define test cases with differential reporting and optionally with absolute reporting.




In our views, it is unnecessary to test differential RSTD. The difference between absolute RSTD and differential RSTD is only in the report signaling, but UE’s measurements are same. Additional path is an assistant report, and RAN4 has never discussed the accuracy requirement for it.
Proposal 2: Absolute measurement reporting is tested for all PRS measurements. It is unnecessary to define the test case for differential RSTD. 
4 Test case design principles
· NR OTA Cell specific test parameters 
For FR2 test cases, the OTA testing parameters shall be defined, e.g. the setup AoA. 
Proposal 3: The setup of AoA for RSTD testing in FR2 can be based on AoA setup 1 for all cells/TRPs. 

· Synchronous/Asynchronous
	· Option 1. (Intel, Huawei, Qualcomm): The synchronous cells will be tested for the measurement delay requirements test. 



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 4: The synchronous cells will be tested for the measurement delay requirements test. 

· Muting
In the last meeting, the core requirements in case of muting pattern were updated []. The specific requirements because of the muting was included in the total requirement.  
Proposal 5: For the core requirements test cases the following muting PRS configuration (Muting Option 1) will be used.
· Cell 1: ‘11110000’
· Cell 2: ‘00001111’
· Cell 3: ‘11110000’

· 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 6: 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 the draft CR. 
Table 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 
	
	AWGN/TDL-A (30 ns delay spread, 5Hz)


	GAP
	
	#0/#24

	PRS muting
	
	Cell 1: ‘11110000’
Cell 2: ‘00001111’
Cell 3: ‘11110000’


	Power boosting
	
	No power boosting

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

	ExpectedRSTD-Uncertainty
	us
	500
	500
	500




5 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 7: The test procedure for LTE OTDoA[4] can be reused for NR positioning measurement testing. 

6 Summary
This paper proposes the main PRS configurations parameters and test cases list to verify the RRM requirements related to NR positioning. 
Proposal 1: SRS configuration can be specified as Table 1. 
Table 1: general SRS configuration for UE Rx-Tx RRM test cases
	SRS-Resource
	SRS-ResourceId
	0

	
	nrofSRS-Ports
	Port1

	
	transmissionComb 
	n4

	
	combOffset-n4
	0

	
	cyclicShift-n4
	0

	
	resourceMapping
startPosition
	0

	
	resourceMapping
nrofSymbols	
	n4

	
	resourceMapping
repetitionFactor
	n1

	
	freqDomainPosition
	0

	
	freqDomainShift
	0

	
	freqHopping
c-SRS
	Matches NRB,c 

	
	groupOrSequenceHopping
	Neither

	
	resourceType
	Periodic

	
	periodicityAndOffset-p
	80*2^u, 20*2^u

	
	sequenceId
	0



Proposal 2: Absolute measurement reporting is tested for all PRS measurements. It is unnecessary to define the test case for differential RSTD.
Proposal 3: The setup of AoA for RSTD testing in FR2 can be based on AoA setup 1 for all cells/TRPs. 
Proposal 4: The synchronous cells will be tested for the measurement delay requirements test. 
Proposal 5: For the core requirements test cases the following muting PRS configuration will be used.
· Cell 1: ‘11110000’
· Cell 2: ‘00001111’
· Cell 3: ‘11110000’ 
Proposal 6: Gap pattern #0 and #24 can be used for NR Positioning tests. 
Proposal 7: The test procedure for LTE OTDoA[4] can be reused for NR positioning measurement testing. 
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