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1. Introduction
A new SID[1] had been agreed in RAN#86 for study on NR sidelink relay, which has the following objectives: 
	1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];

A. Relay (re-)selection criterion and procedure;

B. Relay/Remote UE authorization;

C. QoS for relaying functionality;
D. Service continuity;

E. Security of relayed connection after SA3 has provided its conclusions;

F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;
2. Study mechanism(s) to support upper layer operations of discovery model/procedure for sidelink relaying, assuming no new physical layer channel / signal [RAN2];


For relay selection/reselection, RAN2 #111e meeting has conducted a post-meeting email discussion[2] for criterion to be applied in relay selection/reselection procedure, and in this contribution, we aim at analysis on some more details about the aspects which may not be elaborated on in the email discussion.
2. Discussion
2.1 SD-RSRP and SL-RSRP for relay selection/reselection
In LTE, the remote UE uses the radio signal strength measurements of Sidelink Discovery Messages for relay selection and reselection, as follows:

	5.10.11.4
Selection and reselection of sidelink relay UE

A UE capable of sidelink remote UE operation that is configured by upper layers to search for a sidelink relay UE shall:
<omitted.>
2>
if the UE does not have a selected sidelink relay UE:

3>
select a candidate sidelink relay UE which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage) by minHyst;

2>
else if SD-RSRP of the currently selected sidelink relay UE is below q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage); orif upper layers indicate not to use the currently selected sidelink relay: (i.e. sidelink relay UE reselection):

3>
select a candidate sidelink relay UE which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage) by minHyst;

2>
else if the UE did not detect any candidate sidelink relay UE which SD-RSRP exceeds q-RxLevMin included in either reselectionInfoIC (in coverage) or reselectionInfoOoC (out of coverage) by minHyst:

3>
consider no sidelink relay UE to be selected;


The UE would compare the SD-RSRP with a configured threshold q-RxLevMin to decide if the candidate sidelink relay UE can be (re-)selected.

In NR sidelink, we introduced the reference signal measurement on PC5-RRC connection which is initially targeted for power control. 
During the email discussion[2], the majority of companies agreed at remote UE, to consider radio signal strength of Sidelink discovery message, and also to consider PC5 link quality measurements (e.g., SL-RSRP) for established PC5 link, when performing relay selection or reselection. However, there are still details and questions need to be discussed, which are:
1. Whether SL-RSRP can be used for relay selection for established PC5 link which is set up due to non-relay service?

2. Whether SL-RSRP and SD-RSRP can be used together in relay reselection procedure?

When considering relay selection, someone may think there is no PC5-RRC connection between the remote UE and the relay UE, and it is straightforward to consider only SD-RSRP for relay selection. However, the remote UE and the relay UE may have already established a PC5-RRC connection because of non-relay service. In this scenario, whether the SL-RSRP can be used for relay selection would be a question. On one hand, if we support relay selection based on SD-RSRP, then we could simply relay on the discovery message to perform relay selection. On the other hand, if the SL-RSRP measurement results are already useable it is also promising to simply reuse the SL-RSRP for relay selection. Therefore, we think RAN2 may discuss whether the case is valid or not. 
Proposal 1: RAN2 to discuss whether SL-RSRP can be used for relay selection for established PC5 link which is set up due to non-relay service.
For the second question listed above, the point is if we should support two different mechanism that are both PC5 RSRP measurements for relay reselection. As we know, in R16 sidelink, one of the main differences between the SL-RSRP measurements on the Sidelink unicast link and the RSRP measurements on the Uu link is that the reference signal is not periodically transmitted. In this sense, if we only use SL-RSRP for relay reselection, the timing for a remote UE to reselect to another relay UE may be delayed because of no SL-RSRP measurement results are applicable. Thus, we could consider the SL-RSRP as a supplement to SD-RSRP and both of them could trigger relay reselection, based on two respective thresholds configured. Either one of SL-RSRP or SD-RSRP fulfil the threshold requirement, the remote UE would trigger relay reselection.
Proposal 2: SL-RSRP and SD-RSRP can both be used to trigger relay reselection at remote UE, based on two respective configured thresholds.  Either SL-RSRP or SD-RSRP fulfil the threshold condition, the remote UE would trigger relay reselection.
2.2 Additional criterion for Relay (re-)selection

During the email discussion [2], the enhancement of criterion for relay selection/reselection is discussed and the opinions are diverse. For Relay load, it is supported by a number of companies but without a clear definition.  In our mind, the relay load can be modelled in different ways, e.g., a simple definition could be the number of remote UEs or the number of unicast links that the relay UE is serving. Another example could be the bandwidth/resources that the relay UE have already occupied which means the relay UE may not be able to serve the remote UE if needed bandwidth/resources cannot be satisfied. However, it seems much efforts would be needed if we try to specify the concrete definition of Relay load, therefore, we prefer to keep the relay load evaluation up to UE implementation or maybe left to WI stage. Instead, we could simply discuss how the relay UE should indicate its relay load, e.g. a simple indication consists of three high/medium/low load level at relay UE, or use percentage as the load level, etc. Therefore, we propose:

Proposal 3: For how to evaluate/calculate the Relay load, RAN2 consider the following options:

· Option1: Relay load is not specified and is up to relay UE implementation.

· Option 2: details of definition of Relay load is left to WI discussion.

Proposal 4: RAN2 to discuss the form and content of indication of Relay Load at relay UE if it is supported as relay (re-)selection criterion.
Moreover, as discussed in [3], the Rel-17 relay scenario may include both public relay and private relay. Private SL relay may be in a familiar environment where the relay and remotes UEs are pre-bundled to each other, e.g. for scenarios where a smart phone needs to serve as relay just to user’s smart watch and smart glasses. In this case, the relay UE’s identity also matters in the relay selection/reselection procedure. The relay UE’s identity can be application ID, which should be consider in SA2, but also can be a form of AS layer ID, e.g. SL-RNTI. Therefore, RAN2 could also discuss whether we support relay UE’s identity for relay selection/reselection.
Observation 1: In the ‘pre-bundled’ case, the relay UE’s identity could be upper layer identity (e.g. application ID) or AS-layer identity (e.g.SL-RNTI).

Proposal 5: Consider the relay UE’s identity in the ‘pre-bundled’ case for relay selection/reselection.

3. Conclusion

In this contribution, we give analysis and comparisons on SL-RSRP and SD-RSRP in both relay selection and reselection. We also discuss about additional criterion for relay (re-)selection such as relay load and relay UE ID. Based on the discussion, we have the following observations and proposals:
Observation 1: In the ‘pre-bundled’ case, the relay UE’s identity could be upper layer identity (e.g. application ID) or AS-layer identity (e.g.SL-RNTI).
Proposal 1: RAN2 to discuss whether SL-RSRP can be used for relay selection for established PC5 link which is set up due to non-relay service.
Proposal 2: SL-RSRP and SD-RSRP can both be used to trigger relay reselection at remote UE, based on two respective configured thresholds.  Either SL-RSRP or SD-RSRP fulfil the threshold condition, the remote UE would trigger relay reselection.
Proposal 3: For how to evaluate/calculate the Relay load, RAN2 consider the following options:
· Option1: Relay load is not specified and is up to relay UE implementation.

· Option 2: details of definition of Relay load is left to WI discussion.

Proposal 4: RAN2 to discuss the form and content of indication of Relay Load at relay UE if it is supported as relay (re-)selection criterion.
Proposal 5: Consider the relay UE’s identity in the ‘pre-bundled’ case for relay selection/reselection.
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