[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #99-e	R4-2110887
Electronic Meeting, 19 – 27 May, 2021
	
Title: 	Discussion on RRM test case for UE positioning requirements 
Source: 	Huawei, HiSilicon
Agenda item:	6.5.2.2.3.1
Document for:	Discussion
Introduction
RRM tests for UE positioning 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:
· Absolute/relative report 
· Reference PRS configuration 
· Reference SRS configuration 
· Synchronous/Asynchronous cells
· Muting pattern 
· Supported test configurations in FR1 and FR2
· Tests with two PFLs
In this paper we will provide our views on the above open issues for RRM tests for UE positioning measurements.
Discussion
Absolute/relative report 
	· 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.


NW cannot configure the reporting format (absolute v.s. differential), but it depends on number of PRS resources measured per resource set.  
· When only one measurement is reported per TRP (for PRS-RSRP and UE Rx-Tx) or per TRP pair (for RSTD), absolute reporting will be used
· When more than one measurements are reported per TRP or per TRP pair, one measurement will be reported with absolute reporting and the others with differential reporting 
Therefore, what RAN4 should discuss is the number of measurements per TRP or per TRP pair to be reported in the test cases. As multi-path reporting is not considered for the RRM tests, the question is how many PRS resources per TRP is configured in the test cases.
· For RSTD and UE Rx-Tx tests, one PRS resource per TRP is enough since we only have absolute accuracy requirements.
· For PRS-RSRP, two PRS resources per TRP is needed since we need to verify both absolute and relative accuracy requirements
Proposal 1: The number of PRS resources per TRP is configured as
· One, for RSTD and UE Rx-Tx tests
· Two, for PRS-RSRP tests
Reference PRS configuration 
	· General PRS configuration for NR Positioning test case (e.g. PRS periodicity, combsize ,e.t.c) 
· Use 160 ms PRS periodicity as baseline for all tests. Offsets may be specified in each test case in order to achieve orthogonality between PRS resources from multiple TRPs
· Combination of Comb size, number of symbol , slot repetition factor can be FFS up to the discussion of PRS accuracy requirements.
· PRS BW:
· 10MHz (24 and 52 PRS PRBs) for 15kHz SCS, 50MHz (24 and 132 PRS PRBs) for 30kHz SCS and 100MHz (24 and 64 PRS PRBs) for 120kHz SCS for delay and accuracy tests. 


The reference PRS configuration is agreed in the endorsed CR [2]. For each SCS, two PRS configurations are defined, one for the smallest BW with 4 repetitions, and the other for typical BW with 1 repetition. This is reasonable, but there are some errors in [2]:
· for 15kHz SCS, the repetition numbers are incorrect (2 repetitions for 24 RB and 4 repetitions for 52 RB)
· for 30kHz SCS, 4 repetitions are defined for 48 RB, but in the accuracy 1 repetition is assumed for 48 RB
Besides, we suggest to use comb-2 with symbol-8 for the PRS configuration with 4 repetitions, instead of having the comb pattern repeated in 4 slots. In this way, the PRS duration is limited in one slot, which gives smaller Lprs in measurement period, and it also simplify the tests considering that some slots are UL.   
Proposal 2: Use comb-2 with symbol-8 for the PRS configuration with 4 repetitions.
Reference SRS configuration 
	· SRS configuration for NR Positioning test case: FFS


SRS is only needed for UE Tx-Tx test cases. Since the SRS configuration does not impact the measurement performance, it is sufficient to define a single SRS configuration for each SCS with one SRS resource. 
· BW: For positioning SRS, there is no frequency hopping, and we suggest to define the SRS BW corresponding to the channel BW, i.e. 10MHz for 15kHz SCS, 40MHz for 30kHz SCS and 100MHz for 120kHz SCS.
· Repetition: there is no resource repetition for positioning SRS, and we suggest to use comb size 4 with 4 OFDM symbols. 
· Priority and offset: To ensure PRS/SRS proximity, we suggest to define SRS periodicity as 160ms to match that of PRS, and the offset is 20ms (the separation between PRS and SRS is 10ms).
In summary, the general SRS configurations are given in Table 2.
Proposal 3: Consider Table 2 for general SRS configuration for UE Rx-Tx test cases.
Table 2: 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
	160*2^u, 20*2^u

	
	sequenceId
	0


Synchronous/Asynchronous cells
	· Synchronous/Asynchronous cells : FFS


On synchronous/asynchronous cells, we do not see the need for async case since the PRS from different TRPs are orthogonal and the side condition need to be ensured. In this case there is no difference performance wise between sync and async cases. 
For sync case, it is fine to use the same setup as in the simulation assumption, i.e. for RSTD tests with 3 TRPs, the time offsets between the two neighbor TRPs and the reference TRP is {0, 3us}, and for all other tests with 2 TRPs, the time offsets between the neighbor TRP and the reference TRP is 3us.
Proposal 4: Define test cases for sync scenarios only.
Muting pattern 
	· Muting pattern :FFS 


On muting pattern, we not see the need to enable muting in the test cases, even core requirements for option 1 muting is defined. The motivation to enable muting is to make PRS resources from different TRPs orthogonal in time domain so that there is no PRS-to-PRS interference, and the Es/Iot condition for each PRS resource can improve. For the test cases, as the number of TRPs per PRS frequency layer is limited, PRS resources from different TRPs can be made orthogonal without muting, so there is no need to have muting in the test. Enabling muting in the tests will also lead to longer measurement period.
Proposal 5: Define test cases without muting.
Supported test configurations in FR1 and FR2
	· Supported test configurations in FR1 and FR2 : FFS


In RAN4#98-e, it was discussed to re-use 3 combinations of {BWs, SCS} defined for the RRM test cases, i.e. 10MHz for 15kHz SCS, 40MHz for 30kHz SCS and 100MHz for 120kHz SCS. 
Since the PRS reference configuration is agreed in [2], the test configuration should be only applicable for the serving cell.
Proposal 6: Re-use the test configurations {10MHz BW, 15kHz SCS}, {40MHz BW, 30kHz SCS} and {100MHz BW, 120kHz SCS} for serving cell.
Tests with two PFLs
	· Number of positioning frequency layers : 
· Test Case 1 or Case 2 for delay tests and RSTD accuracy tests. Test Case 1 for PRS-RSRP and UE Rx-Tx accuracy tests
· Case 1: 1 PFL, and all cells are on the same PFL
· Case 2: 2 PLFs, and cells are distributed on two PFLs
· UE supporting more than one PFL only needs to pass tests for Case 2.


In [1] it is agreed that for delay tests and RSTD accuracy tests, both single PLF and dual PFL will be tested. The question is whether single PFL and dual PFL should be tested as sub-tests of a single test case, or they should be tested with separate test cases. We do not have strong view, but this needs to be aligned among the draftCRs from different companies.
Proposal 7: RAN4 to align whether single PFL and dual PFL are tested as sub-tests of the same test case, or with separate test cases. 
Conclusions
In this paper we provided our views on RRM tests for UE positioning measurements.
Proposal 1: The number of PRS resources per TRP is configured as
· One, for RSTD and UE Rx-Tx tests
· Two, for PRS-RSRP tests
Proposal 2: Use comb-2 with symbol-8 for the PRS configuration with 4 repetitions.
Proposal 3: Consider Table 2 for general SRS configuration for UE Rx-Tx test cases.
Table 2: 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
	160*2^u, 20*2^u

	
	sequenceId
	0


Proposal 4: Define test cases for sync scenarios only.
Proposal 5: Define test cases without muting.
Proposal 6: Re-use the test configurations {10MHz BW, 15kHz SCS}, {40MHz BW, 30kHz SCS} and {100MHz BW, 120kHz SCS} for serving cell.
Proposal 7: RAN4 to align whether single PFL and dual PFL are tested as sub-tests of the same test case, or with separate test cases. 
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