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In principle RAN4 has finalized the RRM core requirements for the enhancements related to the UE based relay. The corresponding CRs are expected to be agreed/endorsed during Q4-2023. 
In this contribution we provide initial analysis of the RRM performance requirements related the enhanced relay operation. 
Accuracy for SL discovery signal measurements
Clause 10.4.5 (Intra-Frequency Discovery Signal Measurement Accuracy Requirements) in TS 38.133 defines accuracy requirements for SD-RSRP and SL-RSRP. 
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
The RRM test cases are required to verify the following core requirements related to the SL relay enhancements: 

1. Delay of selection/reselection of relay UE in UE-to-UE relay scenario
2. 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.
To verify the selection/reselection of relay UE in UE-to-UE relay scenario, the methodology in test case in clause A.9.1.7 (Selection / Reselection of relay UE) can be reused. However, the new test should contain 3 UEs (remote, relay and target/destination UEs) instead of 2 UEs (remote and relay UEs) and there should be no cell. The test requirements can be the same as in clause A.9.1.7.
To verify the interruption requirements caused by the remote UE on its serving cell due to the RRC reconfiguration in multipath scenario, the methodology in test case in clause A.9.1.6.3 (Test for Interruption at NR Sidelink Discovery Configuration) can be reused with some modifications. 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) of the remote UE while the remote UE is reconfigured/added with relay UE on the SL (indirect path).
To verify the interruption requirements caused by the remote UE on its serving cell due to the transitions between the active and non-active times of the SL DRX in multipath scenario, 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) can be reused with some modifications. 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) of 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).
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 UE-to-UE relay scenario
2. 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.
Test case for delay of selection/reselection of relay UE by remote UE in UE-to-UE 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) with all the UEs in out of coverage.
Test cases for interruptions caused by remote UE in multi-path relay scenario:
· Proposal #4: To verify the interruption requirements caused by the remote UE on its serving cell due to the RRC reconfiguration in multipath scenario, reuse the methodology in test case in clause A.9.1.6.3 (Test for Interruption at NR Sidelink Discovery Configuration) 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) of the remote UE while the remote UE is reconfigured/added with relay UE on the SL (indirect path).
· Proposal #5: To verify the interruption requirements caused by the remote 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) of 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).
A draft CR on applicability of SD-RSRP and SL-RSRP accuracy requirements in multipath scenario is provided in [2].
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