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Introduction
RRM core requirements for UE positioning measurement have been concluded in RAN4#96-e. Although there are still some remaining open issues, RAN4 can already start to define RRM test cases for the newly introduced core requirements according to the work plan. 
In this paper we will provide our views on the RRM test case for UE positioning requirements. 
Discussion
The main requirements for UE positioning measurements are for the measurement period/delay and measurement accuracy. Following the same principle as in LTE, RRM test cases should be defined for the two requirement categories, respectively.  
For NR, as the test setup are completely different for FR1 and FR2, separate test cases should be defined for FR1 and FR2. As NR PRS measurement in not supported in EN-DC, all the test cases should be defined under NR SA. Also, separate test cases should defined for different positioning measurements, as they correspond to different positioning techniques and different UE capabilities.
In LTE the test cases are defined separately for intra and inter-frequency PRS measurement. For NR there is no differentiation between intra and inter-frequency PRS measurement, so there is no need to define split test cases. One related question is whether to define separate test cases for one PRS layer and more than one PRS layer. In our view, it is sufficient to define one set of test cases based on one PRS layer, since support of more than one PRS layer is optional UE capability. In any case, if UE can meet the requirements for one PRS layer, it is very likely to also meet the requirements for multiple PRS layers as the multiple PRS layers are assumed to be measured in sequential in the core requirements.
Proposal 1: Define measurement delay and measurement accuracy tests for the following cases (totally 12 test cases) 
· Case 1: RSTD measurement delay test for FR1 SA 
· Case 2: RSTD measurement delay test for FR2 SA
· Case 3: PRS-RSRP measurement delay test for FR1 SA 
· Case 4: PRS-RSRP measurement delay test for FR2 SA
· Case 5: Rx-Tx measurement delay test for FR1 SA 
· Case 6: Rx-Tx measurement delay test for FR2 SA
On number of TRPs, our view is that two TRPs are sufficient, one is reference TRP and the other is neighbour TRP. In LTE, there are 3 TRPs (one reference and two neighbors) for the delay test, but in our view, for NR PRS, network is likely to coordinate the PRS transmission e.g. with comb offset, symbol/slot offset and muting, such that there PRS resources from neighbour TRPs are orthogonal with each other. In this case, the measurement performance of different neighbour TRPs are no different, and modelling more than one neighbour TRP in the test is not necessary. It is noted that the RAN4 simulation work are also based on the same assumption of orthogonal PRS resource. As the resources from two TRPs can be made orthogonal with comb offset only, there is no need to enable muting in the tests.
On the number of resource sets and resources per TRP, we suggest to use one resource set and two resources. The two resources are in different OFDM symbols in the same slot. It is noted that in FR2 it is not possible to have different PRS resources on the same OFDM symbol as they are in different Tx beams. The reason to have the two resources in a single slot is to make Lprs shorter and avoid long measurement period due to scaling with Lprs/N. 
Proposal 2: There are one PRS frequency layer and two TRPs in the test case. Each TRP transmits 2 PRS resources in a single slot. The PRS resources from two TRPs are with different comb offsets. Muting is not enabled. 
There are a number of PRS related parameters to be considered. 
· Comb size: based on the simulations, the measurement performance is not impacted much by the comb size, so we suggest to use a common comb size 2 for all test cases.
· Periodicity and offset: similar as comb size, this parameter has little impact on the performance, so we suggest to use a common value 160ms which is a typical configuration in deployments. The offset is suggested to be 10ms to avoid SSB collision.
· Symbols size, slot repetition and BW: these parameters will impact the measurement accuracy, so similar as in LTE, there should be subtests defined in each accuracy test to verify the performance with different combinations (exact combinations can be discussed after accuracy requirements are settled). For the delay test we suggest to use a fixed combination, e.g. symbol size 4 without slot repetition, and PRS BW is same as CH BW in the test.
Proposal 3: PRS comb size is 2 for all test cases. PRS periodicity is 160ms with 10ms offset in all test cases. 
Proposal 4: For combination of PRS symbols size, slot repetition and BW 
· For measurement delay test, use symbol size 4, slot repetition 1, and PRS BW same as CH BW
· For measurement accuracy test, verify performance of different combinations with subtests
Conclusions
In this paper we provided our views on the RRM test case for UE positioning requirements.
Proposal 1: Define measurement delay and measurement accuracy tests for the following cases (totally 12 test cases) 
· Case 1: RSTD measurement delay test for FR1 SA 
· Case 2: RSTD measurement delay test for FR2 SA
· Case 3: PRS-RSRP measurement delay test for FR1 SA 
· Case 4: PRS-RSRP measurement delay test for FR2 SA
· Case 5: Rx-Tx measurement delay test for FR1 SA 
· Case 6: Rx-Tx measurement delay test for FR2 SA
Proposal 2: There are one PRS frequency layer and two TRPs in the test case. Each TRP transmits 2 PRS resources in a single slot. The PRS resources from two TRPs are with different comb offsets. Muting is not enabled. 
Proposal 3: PRS comb size is 2 for all test cases. PRS periodicity is 160ms with 10ms offset in all test cases. 
Proposal 4: For combination of PRS symbols size, slot repetition and BW 
· For measurement delay test, use symbol size 4, slot repetition 1, and PRS BW same as CH BW
· For measurement accuracy test, verify performance of different combinations with subtests
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