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1. Introduction
The following agreements, relevant for the present paper, were made at RAN2#112e meeting:

	Agreement:

Proposal-27: agree the following description for connection establishment procedure of L2 UE-to-NW relay: 

Step 1. The Remote and Relay UE perform discovery procedure and establish PC5-RRC connection using the legacy Rel-16 procedure as a baseline.


	Proposal 1 [Easy]: Radio measurements at PC5 interface are considered as part of relay (re)selection criteria.

Proposal 2 [Easy]: Remote UE at least use “Radio signal strength measurements of Sidelink Discovery Messages” to evaluate whether PC5 link quality of a relay UE satisfies relay selection and reselection criterion.  

Proposal 3: Remote UE may also use SL-RSRP measurements on the SIdelink unicast link to evaluate whether PC5 link quality with a relay UE satisfies relay reselection criterion.  Details e.g. in case of no transmission on the unicast link can be discussed in WI phase.

Proposal 4 [Easy]: For relay (re)selection, remote UE compares the PC5 radio measurements of a relay UE with the threshold which is configured by gNB or preconfigured. 

Proposal 5 [Easy]:  “higher layer criteria” needs to be considered by remote UE for relay (re)selection, but details can be left to SA2 to decide.  

Proposal 6 [Easy]:  Relay (re)selection can be triggered by upper layers of remote UE.  

Proposal 7 [Easy]:  Relay reselection should be triggered if the NR Sidelink signal strength of current Sidelink relay is below a (pre)configured threshold.  

Proposal 8: Relay reselection may be triggered if RLF of PC5 link with current relay UE is detected by remote UE.  

Proposal 9 [Easy]: P1-P8, as a baseline for relay (re)selection,  apply to both U2N and U2U scenarios, and for both Layer 2 and Layer 3 solutions.


The relay discovery and (re) selection are almost used synonymously and interchangeably. This document examines this and discuss related aspects.
2. Discussion
Model of relaying: 

Generally, one can assume the following model of relaying information (control/ data) by a remote transmitter UE:
Remote UE discovers one or more relays (Relay UEs) based on the radio threshold and other criteria – and by the definition agreed in the previous meeting, it means that the UE has established PC5 RRC connection with the discovered relay UE(s). But actual relaying is performed only later when data arrives at remote Tx UE for a destination (gNB or another remote UE) that can’t be reached directly or at least not efficiently. The remote Tx UE evaluates which of the discovered relays is best suitable for the new destination. However, it is likely that a new destination (ABC, shown in Figure 1), for which data has just become available for transmission, can’t be relayed using any of the relays discovered so far. In this case, the UE needs to look further for new relays. Since, data is already available for transmission for the desired destination, the discovery and subsequent establishment of PC5 RRC cost time and hinder fulfilment of latency requirement of the data/ control (PC5-S) signalling in question. The worse is when after discovering a new relay, the Tx remote UE finds out that the desired destination ABC is not at all reachable using the just-discovered relay. A hit-and-trial discovery should certainly be avoided in case where the Packet Delay Budget (PDB) is as low as 3 ms. (PQI = 91). For this reason, it is better that before establishing a PC5 RRC connection, the Tx remote UE knew exactly which relay UE(s) should be used for a given destination. This is possible only if the remote Tx UE can query all relays in its vicinity to see if one/ some of these are connected to the desired destination. This can only be possible, if the relays themselves knew exactly which remote UEs are “coupled” to it. The two meanings of “coupling” could be: a) discovery; b) discovery + PC5 RRC Connection established. We think b) is an overkill as having too many PC5 RRC connection is associated with un-necessary complexity (context maintenance, RLM, other measurements and procedures) and should best be avoided until there’s some “data” to be transmitted/ received. So, we think discovery alone as a means for coupling a potential relay to a potential remote receiver is enough. The ensuing message sequence should like:
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Figure 1: ABC = a remote UE (U2U) or a cell Id (U2N)
Based on the above discussion, we proposed:

Proposal 1: A "Query and Response" procedure is used to check which relay UE(s) can relay to a desired destination.
As mentioned above, PC5 discovery and PC5 RRC Connection are two independent procedures and therefore:

Proposal 2: PC5 discovery should not necessarily lead to establishment of PC5 RRC Connection.

Triggers for starting and stopping relaying:
The use of a relay UE for relaying data to a destination (another remote UE or gNB) should be restricted such that relaying is used only when the destination is otherwise not reachable (not-discoverable/ out of coverage) or transmission can’t be made much efficiently. Therefore, relaying should be performed e.g. only after certain unsuccessful attempts to reach the UC destination (UE3) directly or when radio condition i.e. measured RSRP/ Q of destination’s reference signal(s) are worse than some threshold etc. Further, a remote Tx UE needs to determine when it may stop using a Relay; which could be when the destination is directly reachable by the transmitter remote UE e.g. when the radio quality e.g. measured RSRP of Relay’s reference signal(s) transmitted by one of them and measured by the other is above a (pre)configured threshold.
Proposal 3: RAN2 specify criteria for starting as well as for stopping relaying data by a transmitter remote UE to a destination.
Since the implication for U2N and U2U are different, the Proposal 3 should be separately discussed for U2N and U2U relaying.
Trigger condition in L2/L3 U2N relay
As discussed in another contribution [2], once RLF on the Uu interface of the relay happens in L2/L3 UE-Network relay case, the relay UE will perform RLF recovery e.g. fast MCG link recovery and re-estabishment procedure. If the re-establishment is sucessful, the relay UE will continue to stay at connected state. Otherwise, the relay UE enters idle state. the relay UE cannot transmit the data from the remote UEs to the serving gNB during RLF recovery, e.g. fast MCG link recovery or re-establishment. However, the remote UEs will keep transmitting the UL data terminated in the gNB to the relay UE. It may result in the overflow in the buffer of the relay UE. Therefore, the remote UE should be notified with the state of Uu link e.g the RLF of the Uu interface. The remote UE should suspend the UL data transmission toward the gNB once the remote UE receives the failure notification from the L2/L3 relay UE. Meanwhile, the remote UE can continue to receive the data from the gNB stored in the buffer of the relay UE. 

If the discovery procedure is initiated when recovery failure happens, it will delay the relay reselection. If the discovery procedure is performed before RLF, it may consume more power. Therefore, it is better that the remote UE transmits/receives the discovery message when RLF on Uu link happens. 

Proposal 4: The remote UE should transmit/receive the discovery message when RLF on Uu link happens in the L2/L3 U2N relay case.
Proposal 5: The remote UE should stop transmitting/receiving the discovery message when recovery on Uu link succeeds in the L2/L3 U2N relay case.
According to the legacy, the transmitting remote UE will declare the sidelink RLF of the link between the transmitting remote UE and the relay UE when one of the following conditions happens.

· upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or

· upon T400 expiry for a specific destination; or

· upon indication from sidelink MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or

· upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a specific destination.
Obviously, the discovery procedure should be triggered when the remote UE declares the sidelink RLF.
Proposal 6: The remote UE is triggered to transmit/receive the discovery message when the remote UE declares the sidelink RLF in the L2/L3 U2N relay case;

Trigger condition in the L2/L3 U2U relay

According to the legacy specifciation, the UE will declare the sidelink RLF of the link between the relay UE and UE2 when one of the maximum number of RLC retransmissions, T400 expiry, the maximum number of consecutive HARQ DTX and integrity check failure.

As discussed in the contribution [2], the transmitting UE1 will keep transmitting the data terminated in the UE2 to relay UE even sidelink RLF on the PC5 link between the relay UE and the UE2 happens because the transmitting UE is not aware of the failure in the second hop. The buffer in the relay UE may overflow because the received data from the transmitting UE cannot be relayed to the UE2 in time. Therefore, the transmitting UE should be notified of sidelink failure once the sidelink failure happens. After the transmitting remote UE receives the notification of sidelink failure, the remote UE should initiate the discovery procedure.
Proposal 7: The remote UE should transmit/receive the discovery message when the sidelink RLF on the link between the relay UE and the receiving UE happens in the L2/L3 U2U relay case;
Sidelink RLF will also happen in the first hop. Therefore, 
Proposal 8: The remote UE is triggered to transmit/receive the discovery message when the remote UE declares the sidelink RLF in the L2/L3 U2U relay case;
3. Conclusion

In this contribution, the following observations and proposals are given based on the discussion:
Proposal 1: A "Query and Response" procedure is used to check which relay UE(s) can relay to a desired destination.

Proposal 2: PC5 discovery should not necessarily lead to establishment of PC5 RRC Connection.

Proposal 3: RAN2 specify criteria for starting as well as for stopping relaying data by a transmitter remote UE to a destination.
Proposal 4: The remote UE should transmit/receive the discovery message when RLF on Uu link happens in the L2/L3 U2N relay case.

Proposal 5: The remote UE should stop transmitting/receiving the discovery message when recovery on Uu link succeeds in the L2/L3 U2N relay case.
Proposal 6: The remote UE is triggered to transmit/receive the discovery message when the remote UE declares the sidelink RLF in the L2/L3 U2N relay case;

Proposal 7: The remote UE should transmit/receive the discovery message when the sidelink RLF on the link between the relay UE and the receiving UE happens in the L2/L3 U2U relay case;

Proposal 8: The remote UE is triggered to transmit/receive the discovery message when the remote UE declares the sidelink RLF in the L2/L3 U2U relay case;
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