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Abstract of the contribution: This paper discusses ProSe UE-to-Network Relaying related to the issues brought by the LS from RAN2, S2-153129/R2-154998. 

1. Introduction

RAN2 sent an LS on ProSe UE-to-Network relay to SA2 and CT1 as a result of their October meeting (S2-153129/ R2-154998).

This paper provides some issues to be considered and various options regarding the first two topics described in the LS.

1) Topic#1:

While a remote UE is connected to a ProSe UE-to-Network relay, it is expected to keep receiving relay discovery messages from the ProSe UE-to-Network relay to be able to measure the PC5 link quality of the ProSe UE-to-Network relay. To enable this continuous reception, RAN2 assumes that ProSe UE-to-Network relay needs to keep transmitting discovery message if it has at least one remote UE being connected. It is FFS whether remote UE may also need to keep transmitting discovery solicitation message to trigger neighbouring UE-to-Network relay(s) to send the relay discovery message that are otherwise not sent. SA2/CT1 is kindly asked to discuss the desirable /required operations from upper layer point of view and provide feedback to RAN2, if any. 
( This topic is about how for the Relay and Remote UE to operate ProSe UE-to-Network Relay Discovery after establishing a connection for One-to-one ProSe Direct Communication each other.
2) Topic#2:

Given both the AS layer criteria and upper layer criteria, the relay selection and reselection should be subject to both. That is, the ProSe UE-to-Network relay selected by remote UE shall fulfil both AS layer criteria and upper layer criteria. RAN2 discussed how to model the relay selection and reselection considering interaction of AS layer criteria and upper layer criteria, and assume that there is no need to define which layer (AS or upper layer) should take a final decision to select a relay. SA2/CT1 is kindly asked to discuss if this is acceptable and provide feedback to RAN2, if any.
( This topic is about relay selection/reselection in a Remote UE, in particular AS layer and Upper layer operations.
2. Discussion

1) Topic#1

A Remote UE can perform measurements for PC5 link quality between a UE-to-Network Relay and itself using DMRS(DeModulation Reference Signal) of PSDCH(Physical Sidelink Discovery CHannel) transmission. This means the Remote UE can perform sidelink measurement only with PC5-D messages. It can be noted that RAN2 introduced a suitability threshold for the PC5 link quality of the Relay, therefore a Remote UE is allowed to use a relay only if the PC5 link quality of the Relay is beyond the suitability threshold. This means that once a Remote UE is connected to a Relay, the Relay should keep transmitting discovery messages to enable the Remote UE to keep measuring the PC5 link quality of the Relay. In this sense, the following assumption made by RAN2 is considered as appropriate.

RAN2 assumes that ProSe UE-to-Network relay needs to keep transmitting discovery message if it has at least one remote UE being connected.
With this assumption, the Remote UE can periodically receive Announcement message(s) at least from its serving Relay and possibly from zero or more UE-to-Network Relay other than its serving Relay (i.e. neighbouring UE-to-Network Relay).

Proposal 1: It is proposed to agree in SA2 that ProSe UE-to-Network relay needs to keep transmitting discovery message if it has at least one remote UE being connected.
If all Relays operate in Model A for relay discovery, the above assumption will be sufficient for the Remote UEs to detect and measure Relays in its proximity. However, if some Relays operate in Model B for relay discovery, more considerations are required and the text highlighted in green in the LS tries to address this case. 

It is FFS whether remote UE may also need to keep transmitting discovery solicitation message to trigger neighbouring UE-to-Network relay(s) to send the relay discovery message that are otherwise not sent.
To understand how the green text tries to address the Remote UEs operating in Model B, the Remote UE can operate as one of the follows after being connected to the Relay: 

/a/  The Remote UE periodically sends a Solicitation message to trigger neighbouring UE-to-Network Relay(s) to respond. In this case, the Remote UE can keep tracking neighbouring UE-to-Network Relay(s) around. Therefore, the Remote UE can initiate relay reselection without sending additional Solicitation message if the PC5 link quality of the Relay is considered not good. 
However, this operation causes power consumption. Moreover, although the PC5 link quality of the Relay keeps good, the Remote UE performs Model B ProSe UE-to-Network Relay Discovery which can be regarded as meaningless.

/b/  If the PC5 link quality of the Relay is considered not good, the Remote UE sends a Solicitation message to trigger neighbouring UE-to-Network Relay(s) to respond, in order to perform relay reselection.
According to RAN2 agreement regarding Relay discovery for in-coverage Remote UE (R2-153885), a Remote UE may only transmit discovery solicitation messages if the Uu link quality at the UE is below an optional network configured threshold. Similarily RAN2 agreed that AS layer triggers relay reselection when PC5 signal strength of current relay is below configured signal strength threshold (R2-154891). Therefore, at this point of time, the Remote UE can transmit discovery solicitation messages.
We consider /b/ is more appropriate than /a/ if SA2 decides to define how the Remote UEs operates in Model B relay discovery after being connected to the Relay. However, this operation can be based on UE implementation without standardization.
Proposal 2: It is proposed to discuss whether defining how the Remote UEs operates in Model B relay discovery after being connected to the Relay is necessary. If the answer is yes, it is proposed to take /b/.
2) Topic#2

It is apparent that the selected Relay should fulfil both AS criteria and upper layer criteria. As per the RAN2 decision, AS criteria includes suitability criteria to evaluate whether the relay candidates satisfies the minimum radio condition, and the AS criteria may also include ranking of the relay candidates based on measured PC5 link quality of the candidates, depending on RAN2 decision. Upper layer criteria is currently FFS in RAN2. Regarding how the final relay selection should be performed, RAN2 made the following assumption as indicated in the LS:

… assume that there is no need to define which layer (AS or upper layer) should take a final decision to select a relay
The motivation of the RAN2 assumption seems to avoid specifying the detailed interaction between AS and upper layer on relay selection (including reselection). To investigate whether this assumption is acceptable, we need to elaborate the cases where relay selection takes place. 

Actually, if a Remote UE finds only one relay candidate which fulfils both AS layer criteria and upper layer criteria, relay selection is simple for the Remote UE. However, if a Remote UE detects more than one Relay candidates, the relay selection would not so simple as the selected Relay should fulfil both AS layer criteria and upper layer criteria. 
Let us take an example to identify the potential complexity in relay selection: it is assume that a Remote UE detects three relay candidates that are suitable where the ranking result from AS layer point of view is A>B>C (i.e. A is best, and C is worst). From upper layer point of view, it is assumed that B is most preferred and C is acceptable while A is unacceptable, based on e.g. provisioned Relay Service Code(s), etc. In this case, the Remote UE should not select the relay A, i.e. the Remote UE should only consider relay B and C as valid relay candidates from upper layer point of view, and the final selection of Relay B should be desirable.
From this example and desirable relay selection result that we suggested, we propose to make the following general principles for relay selection/reselection from upper layer point of view:
1. Any relay candidates that fulfil the minimum AS layer criteria (e.g. suitability criteria) should be considered as relay candidates for selection/reselection from upper layer point of of view. 

2. The ranking of relay candidates performed by AS layer based on PC5 link quality should not supersede the preferred list of relay candidates from upper layer point of view.
3. Ranking performed in AS layer should be only applied to the relay candidates that are acceptable by upper layer. 

To realize the general principles suggested above, we can consider the following alternatives as relay selection mechanism with taking potential AS-Upper layer interaction into account:  
/A/  Upper layer takes a final decision. In this option, i) AS layer provides upper layer with a list of Relay candidate(s) fulfilling AS layer criteria. At this time, AS layer can also provide PC5 link quality related information of each Relay candidate (e.g., ranking, signal strength);  ii) Upper layer selects a Relay by taking into its criteria and the information provided by AS layer account.
( The first and second principles are applied to this alternative.
/B/  AS layer takes a final decision. In this option, i) AS layer provides upper layer with a list of Relay candidate(s) fulfilling AS layer criteria;  ii) Upper layer sends back to AS layer a list of Relay candidate(s) fulfilling upper layer criteria among the Relay candidate(s) provided by AS layer;  iii) AS layer selects a Relay by taking PC5 link quality of all Relay candidate(s) received from Upper layer into account e.g. by applying ranking.
( The first and third principles are applied to this alternative.
Proposal 3: It is proposed to discuss whether it is valuable and necessary to define AS-Upper layer interaction and/or which layer should take a final decision for relay selection/reselection. If the answer is yes, which option is more appropriate can be further discussed in RAN2 and CT1.

3. Proposal
We propose to send a Reply LS to RAN2 and CT1 in order to inform them of outcome of SA2 discussion. Draft version of the Reply LS (actually, Reply LS skeleton) is S2-153358.
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