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Introduction
RRM performance requirements for ePOS are discussed in RAN4#103-e, and the outcomes are captured in WF [1-2]. Based on [1-2] the following issues are to be further discussed:
· Performance requirements related to TEG
· TEG margins
· Accuracy
· Reporting
· Test 
· Test cases for delay and accuracy
· General issues
· Test case design for measurement outside MG
In this paper we will provide our views on above open issues for RRM performance requirements for ePOS.
 Discussion
Performance requirements related to TEG
TEG margins
	Issue 2-1-1 The candidate timing error margins for Rx TEGs
Agreements:
· Candidate timing error margins: 
· 0Tc, 2 Tc, 4 Tc, 6 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56Tc, 64 Tc, 72 Tc, 80 Tc.
· FFS: The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.


RAN4 has agreed the candidate values for Rx TEG margins, and the applicability of the values are FFS. 
In our view, the proposed applicability is reasonable, as it ensures that when UE reports TEG information, the timing error difference between the two TOA measurements including those caused by the frequency drift are smaller than the upper bound, i.e. the assumptions in Rel-16 requirements.
Proposal 1: Confirm that for Rx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
	Issue 2-1-3 The candidate timing error margins for RxTx TEGs
Candidate options:
· Option 1: 
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
· Option 2: 
· Use the same candidate values as Rx TEG.


Our preference for RxTx TEG margin is option 1. As discussed in last meeting, the timing error in UE and gNB Rx-Tx measurement includes both Rx part and Tx part, so it can be larger than Rx alone. This is also reflected in the assumptions for Rel-16 requirements, i.e. the calibration error for UE Rx-Tx is larger than that for RSTD. 
In addition, the applicability of RxTx TEG margin values also needs to be discussed. The applicability of Rx TEG margin values can be used as baseline. One difference is that the Rel-16 assumption for RSTD is for relative timing error, so it is directly comparable to Rx TEG margin value. For Rx-Tx the Rel-16 assumption is for absolute timing error, so the upper bound for the RxTx TEG margin value should be twice the Rel-16 assumption plus the frequency drift margin. In Rel-16 RAN4 did not define frequency drift margin for Rx-Tx, but we believe the assumption for RSTD can be re-used. 
Proposal 2: For RxTx TEG
· Adopt option 1 for candidate timing error margins:
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of twice the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Accuracy
	Issue 2-1-6 Accuracy requirements needed to be defined related to TEG?
Agreements:
· Define absolute RSTD measurement accuracy requirements when the measurements of reference cell and neighbor cell are within the same Rx TEG.
· When defining the absolute accuracy requirements of RSTD, the simulation results of RSTD in R16 can be reused.
· Discuss whether to define relative UE Rx-Tx accuracy requirements with timing error for the case where two measurements are in same RxTx TEG.


We have no strong view whether to define relative UE Rx-Tx accuracy requirements. 
On one hand, it is useful to verify that UE makes correct reporting for the RxTx TEG. On the other hand, the efforts to define this requirement is non-trivial, e.g. additional simulation may be needed to evaluate the BB relative error, and new requirements need to be defined (for RSTD we only need to define requirements with enhanced calibration margin).
Considering the timeline and already large scope of ePOS performance part, we slightly prefer not to define relative UE Rx-Tx accuracy requirements.
Proposal 3: Do not define relative UE Rx-Tx accuracy requirements and related test cases.
Reporting 
	Issue 2-1-7 Measurement reporting condition for RSTD/UE Rx-Tx measurement?
Candidate options for open discussion:
· Proposal 1: 
· The UE capable of Rx TEG, shall report ∆RSTD defined in clause 10.1.23.3.2 provided that the magnitude of difference between timing error margins of the two TEGs used for the two RSTD measurements (RSTD1 and RSTD2) for deriving ∆RSTD is below X Tc; X is TBD. Otherwise, the UE does not report the measurement.
· The UE capable of RxTx TEG, shall report ∆TUE Rx-Tx defined in clause 10.1.25.3.2 provided that the magnitude of difference between timing error margins of the two TEGs used for the two UE Rx-Tx time difference measurements (TUE Rx-Tx1 - TUE Rx-Tx2) for deriving ∆TUE Rx-Tx is below X Tc; X is TBD. Otherwise, the UE does not report the measurement.


In our understanding, the differential reporting in clause 10.1.23.3.2 and 10.1.25.3.2 is used for 
· Reporting measurement results for additional PRS resources within the same TRP, and
· Reporting measurement results for additional paths within the same PRS resource
For both cases the measurement results can be reported as absolute value, and the reason to use differential reporting is to save the signalling overhead. Following proposal 1, it could happen that UE is not allowed to report measurement results for additional PRS resources within the same TRP because e.g. UE is using a different Rx path than the main resource of the TRP. However, we do not see clear motivation to introduce such restrictions, and it would limit the applicable scenario for additional resources or path measurement. 
Proposal 4: RAN4 not to define restrictions on use of differential reporting based on timing error.
Test
	Issue 2-1-8 Test cases needed to be defined related to TEG?
Agreements:
· Define test cases for RSTD measurement accuracy requirements related to TEGs
· FFS: whether to define test case for UE Rx-Tx time difference measurement accuracy requirements related to TEGs. 
· FFS: For the test case of RSTD and UE Rx-Tx measurement accuracy requirements related to TEG, the current test configurations in TS 38.133 clause A.6.7.13.1/ A.7.7.10.1 and clause A.6.7.15.1/ A.7.7.12.1 can be reused except that UE shall use the same TEG to perform the measurement on both cells.


On the last FFS issue, our view is that should not be mandated to use the same TEG to perform the measurement on both cells during the test. RAN4 has agreed that how to group timing errors can be left to UE/TRP implementation itself. This means unless UE makes special implementation for the testing purpose (which is undesirable), UE may use different TEGs for the two TOA measurements in an RSTD report, even during the test. In this case, we understand that the test requirements would not apply. 
Proposal 5: UE should not be mandated to use the same TEG to perform the measurement on both cells during the test.
Test cases for delay and accuracy
General issues
One general open issue is the applicability for UE passing the tests. As the number of new test cases is quite large, it is meaningful to define some applicability rules to reduce the number of tests UE needs to pass.
One applicability rule we see reasonable is that UE supporting M-sample measurement only needs to pass the test or sub-test for M-sample, at least for measurement outside MG and measurement in INACTIVE. M-sample and 4-sample are based on different side conditions, so it is meaningful to test both for the most basic measurement scenario, i.e. measurement in CONNECTED and with MG, but for other scenario, to reduce the number of tests, we believe it is sufficient to test only one of them, which is suggested to be M-sample.
Proposal 6: For measurement outside MG and measurement in INACTIVE, UE supporting M-sample measurement only needs to pass the test or sub-test for M-sample.
Another open issue is the PRS RMC. 
When drafting the CRs for TCs we found that the existing PRS RMCs are based on two BWs:
· BW1: small BW (24 or 32 RB) 
· BW2: large BW (104, 132 or 128 RB) 
On the other hand, the serving cell RF BW is 52/104/66 RB for 15/30/120kHz SCS. For testing some features, i.e. reduced sample number with M=1 and measurement outside MG, the PRS BW needs to be within the active BW, so only BW1 can be used. However, for reduced sample number with M=1 PRS BW needs to be >= 48 RB, so a new PRS RMC is needed. We suggest to define new PRS RMC based on serving cell RF BW, i.e. the largest RB number smaller than the serving cell RF BW.
Proposal 7: Define new PRS RMC based on the serving cell RF BW.
Another open issue is the PRS BW used in accuracy TCs with reduced sample number. In [1] it is agreed to define all PRS measurement delay and accuracy test cases with same value of Nsample=1. In our view this is more related to delay TCs where only one PRS BW is used, but for accuracy TCs two PRS BWs are used. 
For accuracy TCs it is meaningful to test a small BW that is within the serving cell RF BW so that Nsample = 1 can be applied. The large BW can be BW2 in existing PRS RMC (104, 132 or 128 RB). It means PRS BW will not be within serving cell RF BW, so Nsample = 2 is applied
Proposal 7: For accuracy TCs with reduced sample number, the PRS BW is the two sub-tests are 
· Sub-test 1: serving cell RF BW, with Nsample=1
· Sub-test 2: large BW in existing PRS RMC, with Nsample=2
Test case design for measurement outside MG
For TCs for measurement outside MG, PPW will be used and RAN4 needs to determine the configuration of PPW used in the TCs.
For Periodicity and offset, as UE only measures PRS resources in the PPW, it is reasonable to have the PPW periodicity and offset same as the PRS resource in the TCs (PRS RMC is in clause A.3 of 38.133). 
For duration of PPW, we would like to note that RAN1 has agreed that UE can report capability {N2,T2} and the processing time T2 needs to be within the PPW. Considering that the largest value for T2 is 8ms and there is at most 2 PRS resources in the tests, a PPW duration of 10ms is suggested. 
For processing type, we suggest to use type 1A for the test as it is the most basic capability and should be supported by all the UEs. For priority state, as agreed in last meeting, PRS should be configured with highest priority, so it should be set to ‘st1’.
Proposal 8: Define new RMC for PPW as follows.
· Periodicity: same as PRS periodicity 
· Offset: same as the first PRS resource
· Duration: 10ms
· Type: 1A
· Priority: st1
Another issue is the setup for PRS time offset, expectedRSTD and expectedRSTD-uncertainty. 
Measurement outside MG is based on the condition that receive time difference between serving and neighbor cell is smaller than a threshold which is up to UE capability. The receive time difference is derived by UE based on expectedRSTD and expectedRSTD-uncertainty.
In existing TCs, the time offset between serving and neighbor cell is set to 3us. Depending on the SCS, it can be larger than the UE capability for the threshold, so we suggest that the time offset is set to the UE reported capability for receive time difference threshold if the UE reported value is < 3us, and set to 3us otherwise.
To make sure the receive time difference derived by UE is always smaller than its capability, expectedRSTD should be set to 0, and expectedRSTD-uncertainty set to same value as the time offset.
Proposal 9: For TCs for measurement outside MG,
· Time offset between serving and neighbor cell is set to the UE reported capability for receive time difference threshold if the UE reported value is < 3us, and set to 3us otherwise.
· expectedRSTD is set to 0
· expectedRSTD-uncertainty is set to same value as the time offset
[bookmark: _GoBack]Conclusions
In this paper we provided our views on RRM performance requirements for ePOS.
Proposal 1: Confirm that for Rx TEG, the applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Proposal 2: For RxTx TEG
· Adopt option 1 for candidate timing error margins:
· (16 values): 1/2 Tc, 1 Tc, 2 Tc, 4 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 64 Tc, 80 Tc, 96 Tc, 128 Tc.
· The applicable timing error margin values that can be selected by the UE are the pre-defined values that are not larger than the sum of twice the Rel-16 group delay margin (dependent on PRS/SRS BW) and frequency drift margin.
Proposal 3: Do not define relative UE Rx-Tx accuracy requirements and related test cases.
Proposal 4: RAN4 not to define restrictions on use of differential reporting based on timing error.
Proposal 5: UE should not be mandated to use the same TEG to perform the measurement on both cells during the test.
Proposal 6: For measurement outside MG and measurement in INACTIVE, UE supporting M-sample measurement only needs to pass the test or sub-test for M-sample.
Proposal 7: Define new PRS RMC based on the serving cell RF BW.
Proposal 7: For accuracy TCs with reduced sample number, the PRS BW is the two sub-tests are 
· Sub-test 1: serving cell RF BW, with Nsample=1
· Sub-test 2: large BW in existing PRS RMC, with Nsample=2
Proposal 8: Define new RMC for PPW as follows.
· Periodicity: same as PRS periodicity 
· Offset: same as the first PRS resource
· Duration: 10ms
· Type: 1A
· Priority: st1
Proposal 9: For TCs for measurement outside MG,
· Time offset between serving and neighbor cell is set to the UE reported capability for receive time difference threshold if the UE reported value is < 3us, and set to 3us otherwise.
· expectedRSTD is set to 0
· expectedRSTD-uncertainty is set to same value as the time offset
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