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[bookmark: _Toc116995841]Introduction
According to the work item description on NR sidelink relay enhancements [1], there is a RAN4-led objective to define requirements for relay discovery and (re)selection in UE-to-UE relay [RAN4]”. 
In RAN4#110, the RRM performance requirements are discussed to identify if any new performance requirement is needed. WF [2] from RAN4#110 captures RRM performance requirements and test cases. 
	Issue 1-1-1: SD-RSRP and SL-RSRP accuracy requirements for R18 SL remote UE performing relay UE selection/reselection in multipath scenario 
Agreement:
· There is no need to define new RRM accuracy requirements for R18 enhanced SL relay. 

Issue 1-1-2: Whether the applicability description update is necessary for the accuracy requirements of SD-RSRP and SL-RSRP for R18 SL remote UE performing relay UE selection/reselection in multipath scenario.
Agreement:
· Existing accuracies of SD-RSRP and SL-RSRP in clause 10.4.5 shall also apply for the remote UE in the multipath scenario provided that the remote UE:
· is synchronised to the sidelink relay UE that is measured and
· is in-coverage on the frequency used for sidelink if both the direct path and the SL on the indirect path are on the same frequency or 
· FFS: is out of coverage on the frequency used for sidelink if the direct path and the SL on the indirect path are on different frequencies.

Issue 1-1-3: Test case for delay of selection/reselection of relay UE by remote UE in U2U relay scenario
Agreement:
Check the UE feature dependency.
· If UE supporting U2U is mandated to support U2N, new test case is not needed. 
· If not, new test case is needed. Define applicability that only U2U or U2N case needs to be tested.

Issue 1-1-4: Applicability rule for delay of (re)selection of relay UE by remote UE
Way Forward: 
· Option 1: To limit testing, define an applicability rule in annex A of TS 38.133, that the UE capable of both U2U relay and U2N relay operations is required to pass only one of the two test cases: under U2U scenario or U2N relay scenario. (Ericsson, LGE, MTK)

Issue 1-1-5: Test requirements for delay of selection/reselection of relay UE by remote UE in U2U relay scenario
Way Forward: 
· Option 1: Test requirements from Clause A.9.1.7.2 shall be used for U2U relay scenario with the assumption that the remote UE, U2U relay UE, and the target UE are out of coverage. (Nokia)

Issue 1-1-6: Test cases for interruptions caused by SL DRX activation and deactivation of remote UE in multi-path relay scenario
Way Forward: 
· Option 1: There is no need to define new test cases for R18 enhanced SL relay. (Qualcomm, Huawei, LGE, MTK)
· Option 2: To verify the interruption requirements caused by the remote UE on its serving cell and the relay UE on its serving cell due to the transitions between the active and non-active times of the SL DRX in multipath scenario, reuse the methodology in test case in clause A.9.1.6.2 (Test for interruption to WAN at transitions between active and non-active during SL-DRX in asynchronous case) by configuring the remote UE (UE1) and the relay UE (UE2) served by different cells (Cell1 and Cell2 respectively) on different carrier frequencies. (Ericsson)
· The purpose of the test shall be to verify the interruption caused on the serving cell (Cell1) (direct path) by the remote UE and interruption caused on the serving cell (Cell2) (indirect path) by the relay UE do not exceed the required limit while there are transitions between active and non-active times during the SL-DRX (between the remote UE and relay UE on the indirect path).

Issue 1-1-7: Applicability rule for interruptions caused by the remote UE and the relay UE on their serving cells due to the transitions between the active and non-active times of the SL DRX
Way Forward: 
· Option 1: To limit testing, define an applicability rule in annex A of TS 38.133, that the UE capable of both multipath relay and U2N relay operations is required to pass only the test case in multipath operation. (Ericsson)




In this paper, we discuss potential RRM performance requirements and test cases as listed in the WF from RAN4#110.
Discussion
RRM performance requirements for R18 sidelink relay UE
The intra-frequency discovery signal measurement accuracy requirements in Clause 10.4.5 are defined for a remote sidelink UE. The current requirements in the clause may not describe the multipath scenarios defined for Rel-18 sidelink UE. Therefore, in RAN#110, it is agreed to update the applicability description for the accuracy requirements of SD-RSRP and SL-RSRP in Clause 10.4.5. As a result, the requirements are applied to a remote sidelink UE in the multipath scenario when (1) the remote UE is synchronized to the sidelink relay UE that is measured and (2) the remote UE is in-coverage on the frequency used for sidelink if both the direct path and the SL on the indirect path are on the same frequency. 
The remaining issues whether the requirements are also applied to a remote sidelink UE in the multipath scenario when the remote UE is out of coverage on the frequency used for sidelink if the direct path and the SL on the indirect path are on different frequencies. In that case, the remote UE in multipath scenario can use a different frequency if the UE is out of the coverage. Therefore, the applicability description also needs to describe the case where the remote UE is out of the coverage on the frequency used for sidelink when the direct path and the sidelink on the indirect path are using different frequencies. 
Existing accuracies in Clause 10.4.5 also applies to a remote UE in the multipath scenario when the remote is out of the coverage on the sidelink frequency when the direct path and the sidelink on the indirect path are using different frequencies. 
 
[bookmark: _Hlk145597851]Test cases and scenarios for R18 sidelink relay UE
Although the requirements related to selection/reselection of U2N relay can be reused for U2U relay, the behavior has to be tested in relevant test environment and with relevant parameters according to U2U Relay scenario. When defining the test cases for different scenarios, it is beneficial to limit the test cases. To this end, it can be possible to define an applicability rule in Annex A of TS 38.133 and state that the UE capable of both U2U relay and U2N relay operations is required to pass only one of the two test cases of U2U scenario or U2N relay scenario. 
UE capable of both U2U and U2N relay operations is required to pass one of U2U and U2N tests. 
To define a test case of U2U relay, while the requirements and test setup can be reused, some adaptation is still needed. For instance, Clause A.9.1.7 from TS 38.133 describes the test purpose and environment for (re)selection of U2N relays. According to clause A.9.1.7 of TS 38.133, before starting the test, the remote UE under test is required to transmit SidelinkUEInformationNR message and to be configured with the sidelink discovery resource pool and sidelink communication resource pool, respectively, for relay operation. These are also sensible requirements for a U2U relay scenario. 
The test setup described in A.9.1.7 of TS 38.133 consists of five consecutive time periods (T1, T2, …, T5). 
· During T1, the RSRP of the direct path with the serving cell is kept above a threshold, threshHighRemote, and, thus, there is no need for selecting a U2N relay. The same test could be applied to U2U relay. The only difference is that, instead of the RSRP of the serving cell, the RSRP of the direct link between the source and target remote UEs should be considered. 
· During T2, RSRP of the direct path with the serving cell is kept below threshHighRemote. As a different part in the case of U2U relay, RSRP of the direct link between the source and target remote UEs should be kept below a similar threshold value, which should be defined in RRC specification and also used for this test. 
· The tests performed during time periods T3 and T4 could be applicable to the U2U relay scenarios without any change. 
Hence, the test setup described in clause A.9.1.7 of TS 38.133, consisting of the mentioned five time periods from T1 to T5, should be used as the baseline in defining the performance-related test cases for U2U relays. Additionally, instead of RSRP of the serving cell, RSRP of the direct link between the source and the target remote UE should be considered.
The existing test setup for U2N relay (re)selection can be used as a baseline for the test cases.
Clause A.9.1.7 also defines SL relay UE selection delay as the time from the start of time period T3 to the time when the sidelink relay UE is selected and the PC5-SP direct communication setup is transmitted to it. It shall be verified that the SL relay selection delay will be less than 680 ms. The same test requirement shall be used for U2U scenario with the assumption that the remote UE, U2U relay UE, and the target UE being out of coverage.
Test requirements from Clause A.9.1.7.2 shall be used for U2U relay scenario with the assumption that the remote UE, U2U relay UE, and the target UE are out of coverage.
RAN4 to define a test case to verify selection/reselection of relay UE by remote UE in U2U relay scenario. 

[bookmark: _Toc116995848]Conclusion
This paper has discussed the RRM performance requirements and test cases for the R18 SL Relay In the paper, the following proposals were made. 
1. [bookmark: _Toc116995849]Existing accuracies in Clause 10.4.5 also applies to a remote UE in the multipath scenario when the remote is out of the coverage on the sidelink frequency when the direct path and the sidelink on the indirect path are using different frequencies. 
1. UE capable of both U2U and U2N relay operations is required to pass one of U2U and U2N tests. 
1. The existing test setup for U2N relay (re)selection can be used as a baseline for the test cases.
Test requirements from Clause A.9.1.7.2 shall be used for U2U relay scenario with the assumption that the remote UE, U2U relay UE, and the target UE are out of coverage.
RAN4 to define a test case to verify selection/reselection of relay UE by remote UE in U2U relay scenario. 
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