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In the last RAN4 meeting a WF related to RRM core and performance requirements for the enhancements related to the UE based relay was approved [1]. 
In this contribution we further analyze the RRM core requirements to support enhanced relay operation. 
Analysis of interruption requirements
The following open issue related to the interruption requirements caused by the remote UE on its serving cell in Rel-17 U2N scenario and in Rel-18 multipath (MP) scenario was identified for further unvestigation:
Issue 1-1-2: Interruptions in multi-path relay scenario
Agreement:
Understanding of R17 specificaiton for U2N scenario:
· The remote UE can cause interruption on its serving cell due to the RRC reconfiguration.
· FFS: Need to align the understanding of the existing RAN2/4 specification whether or not the remote UE can cause interruption on its cell due to the SL DRX operation.
For R18 multi-path scenario:
· No new interruption requiremet for remote UE on its serving cell due to the RRC reconfiguration.
· The remote UE can cause interruption on its serving cell due to the SL DRX operation, and further discuss whether or not to define new requirement after companies are aligned on the understanding of R17 specificaiton.
First, we discuss the interruption requirements caused by the remote UE on its serving cell in Rel-17 U2N scenario and later the interruption requirements caused by the remote UE on its serving cell in Rel-18 MP relay scenario.
Interruptions on serving cell in U2N relay scenario
Clause 12.7.4 in TS 38.133 defines the interruption requirements by the UE on its serving cell due to the transitions during the SL-DRX configured between the remote UE and the relay UE in the UE to network (U2N) relay scenario. The U2N relay is a Rel-17 procedure according to RAN2 specifications e.g. TS 38.304 and TS 38.331. 
At RAN4#108bis, some companies claimed that the existing interruption requirements in clause 12.7.4 in TS 38.133, Rel-17, are also applicable to the remote UE operating in the U2N relay scenario. Their main argument was that the remote UE even in the U2N scenario maintains a direct connection with its serving cell in the RRC idle state. This in turn requires the remote UE to directly acquire the system information from its serving cell. 
In summary according to the proponents of the aforementioned scenario, the UE remote while operating in U2N scenario simultaneously maintains:
1) a direct connection with its serving cell in RRC idle state and 
2) an indirect connection with its serving cell via relay UE (i.e. so-called U2N relay path). 
However, according to clause 4.1 in TS 38.304, the remote UE in U2N scenario acquires all the SI and paging only via the relay UE i.e. when the remote UE has U2N relay path wrt the serving cell:
· An L2 U2N Remote UE in RRC_IDLE or in RRC_INACTIVE may perform all the relevant procedures (e.g., acquiring system information and paging message) via the L2 U2N Relay UE. An L2 U2N Remote UE may choose not to perform any procedures related to cell selection and reselection.
Furthermore, according to clause 5.2.1 in TS 38.304, the remote UE can select either a cell or a relay UE for all the idle mode tasks e.g. for acquiring the SI, paging etc. 
· NOTE:      If both suitable cell(s) and suitable L2 U2N Relay UE(s) (as specified in TS 38.331 [3]) are available, it is up to L2 U2N Remote UE's implementation to select either a suitable cell or a suitable L2 U2N Relay UE.
It is important to note that if the remote UE selects a cell instead of the relay UE then the remote UE will NOT be operating in U2N relay scenario. More specifically, in this case the remote UE falls back only to the legacy RRC idle mode procedure. In this case, the remote UE is just like a normal UE and has to follow all the cell and reselection procedures and to meet the corresponding requirements e.g. in clauses 4.1 and 4.2 of TS 38.133. 
In summary our conclusion is that RAN2 specifications does NOT require the remote UE in U2N scenario to simultaneously maintain the two connections/links i.e. the direct connection with its serving cell in RRC idle state and the indirect connection with its serving cell via relay UE. Therefore, the U2N operation enables the remote UE to maintain only single path wrt the serving cell via SL relay UE. Based on this it can easily be concluded that the remote UE while operating in U2N relay scenario does not cause any interruption to its serving cell. In other words, the interruption requirements in clause 12.7.4 in TS 38.133 apply only to the relay UE in U2N scenario i.e. when the remote UE has connection to its serving cell via the SL relay UE. Therefore, the interruption requirements in clause 12.7.4 in TS 38.133 do not apply to the remote UE while it is having the connection to its serving cell via the SL relay UE. 
We are also open to clarify in clause 12.7.4 in TS 38.133, Rel-17, that the interruption requirements are applicable to the relay UE as part of the maintenance work. 
Interruptions on serving cell in multipath relay scenario
In an earlier RAN4 meeting it has been recognized and agreed that the remote UE in multipath scenario causes interruption in multipath scenario [2]:
Issue 1-1: Interruption time in multipath scenario
· Agreements
· Clarify interruption requirements caused by the remote UE on its serving cell in TS 38.133

It was also explicitly agreed that the remote UE can cause interruption on its serving cell due to the SL DRX operation in multipath scenario [1]:
Issue 1-1-2: Interruptions in multi-path relay scenario
Agreement:
….
For R18 multi-path scenario:
· No new interruption requiremet for remote UE on its serving cell due to the RRC reconfiguration.
· The remote UE can cause interruption on its serving cell due to the SL DRX operation, and further discuss whether or not to define new requirement after companies are aligned on the understanding of R17 specificaiton.
The main issue is whether the interruptions caused by the remote UE due to the SL-DRX operation are already covered under legacy U2N relay scenario in Rel-17.
However, as analyzed in section 2.1 that based on the U2N relay procedure specified in RAN2 specifications, the remote UE is NOT required to maintain simultaneous connections with the serving cell in RRC idle state and with the serving cell also via relay UE. Therefore, in Rel-17 U2N relay operation, the remote UE while performing SL-DRX operation with the relay UE will not have any RRC idle mode connection with the serving cell and should not cause any interruption to any cell. This implies that RAN4 needs to explicitly define the requirements on interruptions caused by the remote UE on its serving cell on direct path due to the SL-DRX operation while in multipath relay operation. The interruptions caused by the remote UE in the multipath scenario can be reused from clause 12.7.4 of TS 38.133 can fundamentally be reused (e.g. in terms of interruption probabilities and lengths). However, we strongly prefer to define them in a new clause to prevent misinterpretation and confusion. 
Summary
The following are the observations and the proposals related to the RRM core requirements in terms of interruptions caused by remote UE in relay scenarios:
Interruptions in Rel-17 U2N relay scenario:
· Observation #1: According to clause 4.1 in TS 38.304, the remote UE in U2N scenario acquires all the SI and paging only via the relay UE i.e. when the remote UE has U2N relay path wrt the serving cell
· Observation #2: According to clause 5.2.1 in TS 38.304, the remote UE can select either a cell or a relay UE for all the idle mode tasks e.g. for acquiring the SI, paging etc.
· Observation #3: If the remote UE selects a cell instead of the relay UE then the remote UE will NOT be operating in U2N relay scenario.
· Observation #4: The remote UE upon selecting a cell (instead of the relay UE) behaves like a normal/legacy UE following the the cell selection/reselection procedures and meeting the corresponding requirements e.g. in clauses 4.1 and 4.2 of TS 38.133.
· Observation #5: According to RAN2 specifications, the remote UE in U2N scenario is NOT required to simultaneously maintain the two connections/links i.e. the direct connection with its serving cell in RRC idle state and the indirect connection with its serving cell via relay UE
· Proposal #1: The remote UE while operating in U2N relay scenario does NOT cause any interruption to its serving cell. 
· Proposal #2: The interruption requirements in clause 12.7.4 in TS 38.133, Rel-17, apply ONLY to the relay UE in U2N scenario i.e. when the remote UE has connection to its serving cell via relay UE.
Interruptions in multi-path relay scenario:
· Observation #6: It has been agreed that the remote UE can cause interruption on its serving cell due to the SL DRX operation in multipath scenario.
· Observation #6: However, the existing interruption requirements in clause 12.7.4 in TS 38.133 due to the SL DRX operation are NOT applicable to the remote UE in multipath relay scenario. 
· Proposal #3: Explicitly define requirements on interruptions caused by the remote UE on its serving cell of the direct path due to the SL-DRX operation while in multipath relay operation i.e. when simultaneously maintaining direct path connection with a servng cell and an indirect path connection via relay UE with the same or another servng cell. 
· Proposal #3: The interruption requirements (in terms of interruption probabilities and interruption length) on the remote UE due to the SL-DRX operation in the multipath scenario are reused from clause 12.7.4 of TS 38.133; but are defined in new clause for clarity and to prevent misinterpretation. 
A CR capturing the remote UE interruption requirements in multipath scenario due to SL-DRX transitions is provided in [3].
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