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The plan for defining the RRM performance requirements for the enhancements related to the UE based relay was approved in the last meeting [1]. 
In this contribution we further analyze the RRM performance requirements related the enhanced relay operation. 
Accuracy for SL discovery signal measurements
According to the approved WF, the following was agreed regarding the measurement accuracies of SD-RSRP and SL-RSRP under the enhanced relay scenario [1]:
Issue 2-2-1: RRM performance requirements for R18 sidelink relay UE
Way Forward: 
· Option 1: Do not introduce new RRM performance requirements for R18 sidelink relay UE. (LGE)
· Option 2 (Ericsson): 
· 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 
· 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.
Clause 10.4.5 (Intra-Frequency Discovery Signal Measurement Accuracy Requirements) in TS 38.133 defines accuracy requirements for SD-RSRP and SL-RSRP. We agree that the existing SD-RSRP and SL-RSRP accuracies shall also apply to the SL UE in multipath scenario. However, in the multipath scenario in the existing section should be clarified and stated to prevent any misinterpration as explained below.
The SD-RSRP is an RSRP measured on the broadcast discovery signals on PC5 link, which is not power controlled. On the other hand, the SL-RSRP is an RSRP measured on the unicast PC5 link, which is power controlled.
The accuracy requirements in clause 10.4.5 are to be met by the remote SL UE for SD-RSRP and SL-RSRP measured on signals transmitted by the relay UE in U2N relay scenario.
The remote UE in multipath scenario will use the existing physical signals to perform the SD-RSRP and SL-RSRP measurements on signals transmitted by the relay UE on the indirect path (i..e. on the U2N relay path). Therefore, the existing accuracies of SD-RSRP and SL-RSRP in clause 10.4.5 shall also apply for the remote UE in the multipath scenario. However, the applicable conditions in multipath scenario are different than in U2N relay scenario. 
This is because the remote UE may be configured to operate on both paths either on the same frequency or on different frequencies. In the first scenario the remote UE will still be in coverage via direct path on the same frequency which is also used for the indirect path. In the second scenario it can be assumed that the UE is out of coverage on the freqency used for the indirect path. 
In multipath scenario, the requirements in this clause are applicable for a remote sidelink UE 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 
· 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.
Test cases for SL relay enhancements
According to the approved WF, the following was agreed regarding the test cases to verify the RRM requirements related to the enhanced relay scenario [1]:
Issue 2-2-2: Test cases and scenarios for R18 sidelink relay UE
Way Forward: 
· Option 1: no need to introduce new RRM test cases.(HW)
· Option 2: Existing test setup for U2N relay (re)selection should be used as the baseline for the test cases for U2U relays consisting of the five time periods from T1 to T5. (Nokia)
· For adaptation to U2U relays, description on “the RSRP of the serving cell” should be replaced with “the RSRP of the direct link between the source and target remote UE”. And a new threshold for transition from direct to indirect path may be adopted. 
· Option 3: (Ericsson)
· Define test cases to verify the following core requirements:  
a. Delay of selection/reselection of relay UE in UE-to-UE relay scenario
b. Interruptions in multi-path relay scenario:
a.  interruption requirements caused by the remote UE on its serving cell due to the RRC reconfiguration.
b.  interruption requirements caused by the remote UE on its serving cell due to the SL DRX operation between itself and the relay UE.
In addition, RAN4 also agreed with the time plan to complete the test cases until end of Q2-2024.
Testing of U2U relay operation:
The U2U relay is new scenario and new UE capability introduced in Rel-18. Even though the existing selection/reselection delay requirements defined for U2N relay are applicable to the remote UE in U2U relay operation; but without having any test case, the U2U relay capable UE cannot be tested. Fundamentally both option 2 (from Nokia) and option 3 (from Ericsson) promote the idea to reuse the methodology in existing test case in clause A.9.1.7 (Selection / Reselection of relay UE) for testing U2U relay operation. However, this should be a new test case and therefore the existing test case should be retained for verifying the legacy U2N relay operation. 
One compromise could be that the UE capable of both U2U relay and U2N relay operations is required to pass only one of the two test cases. This can be realized by defining an applicability rule in annex A of TS 38.133.
Testing of multipath relay operation:
In the test case related to the multipath operation, it is important that the remote UE maintains simultaneous direct path with its serving cell and indirect path with a relay UE which in turn is connected to its serving cell. It is sufficient to verify in the same test that both the remote UE and the relay UE meets the interruption requirements due to SL-DRX transitions. This can be realized by reusing 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). For example, the remote UE and the relay UE can be served by different cells (Cell1 and Cell2 respectively) on different carrier frequencies. The purpose of the test shall be to verify:
· the interruption caused on the serving cell (Cell1) (direct path) by the remote UE 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) are within the specified limit and
· the interruption caused on the serving cell (Cell2) (indirect path) by the relay UE 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) are within the specified limit.
In this case as well, one compromise could be that the UE capable of both multipath relay and U2N relay operations is required to pass only the test case in multipath operation. The rationale is that test case in multipath operation will enable the testing of interruptions by both the remote UE and the relay UE. This can be realized by defining an applicability rule in annex A of TS 38.133.
Summary
The following are the observations and the proposals related to the RRM performance requirements for sidelink relay enhancements:
SD-RSRP and SL-RSRP accuracies in multi-path scenario:
· Observation #1: The remote UE in multipath scenario will use the existing physical signals to perform the SD-RSRP and SL-RSRP measurements on signals transmitted by the relay UE on the indirect path (i..e. on the U2N relay path).
· Observation #2: The remote UE may be configured to operate on both paths (direct path and SL relay path) either on the same frequency or on different frequencies:
· In the first scenario the remote UE is still in coverage via direct path on the same frequency which is also used for the SL on indirect path (i.e. U2N. 
· In the second scenario it can be assumed that the UE is out of coverage on the freqency used for the SL on the indirect path.
· Proposal #1: 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
· [bookmark: _Hlk146123697]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 
· 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.
Test cases for SL relay enhancements:
· Proposal #2: Define test cases to verify the following core requirements:  
1. Delay of selection/reselection of relay UE in U2U relay scenario
2. Interruptions caused by the remote UE and relay UE due to the SL DRX operation between the remote UE and the relay UE in multi-path relay scenario.
a) interruption requirements caused by the remote UE on its serving cell due to the SL DRX operation between itself and the relay UE.
Test case for delay of selection/reselection of relay UE by remote UE in U2U relay scenario:
· Proposal #3: To verify the selection/reselection of relay UE in UE-to-UE relay scenario, reuse the methodology in test case in clause A.9.1.7 (Selection / Reselection of relay UE) by modelling a remote UE (UE1), a relay UE (UE2) and a target/destination UE (UE3).
· Proposal #4: To limit testing, define an applicability rule in annex A of TS 38.13, 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.
Test cases for interruptions caused by remote UE in multi-path relay scenario:
· Proposal #5: 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. 
· 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).
· Proposal #6: To limit testing, define an applicability rule in annex A of TS 38.13, that the UE capable of both multipath relay and U2N relay operations is required to pass only the test case in multipath operation.
A draft CR on applicability of SD-RSRP and SL-RSRP accuracy requirements in multipath scenario is provided in [2].
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