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1	Introduction
[bookmark: _Ref178064866]In this paper, we discuss aspects on relay selection and reselection. 
2	Discussions
2.1 Radio measurements at PC5 interface
During the SI phase, there is a remaining issue on the PC5 radio measurements criteria, e.g., in case of no transmission on the sidelink unicast link, how the UE performs radio measurements.
For an existing unicast link between the UE and a peer UE, if there is no ongoing reception from the peer UE, the UE may initiate a transmission towards the peer UE for triggering reception from the neighbour UE. As a simple solution, the UE transmits a SCI to the peer UE for requesting CSI report. The UE can measure the SL-RSRP upon reception of the corresponding CSI reporting MAC CE from the peer UE. 
[bookmark: _Toc71548929]In case of no transmission on a unicast link, in order to measure the SL-RSRP, UE sends a SCI to its peer UE for requesting CSI report.
In RAN2#113bis, companies have discussed two alternatives of PC5 measurement in the serving PC5 link for triggering relay reselection. 
Alt-1: Based on only SL-RSRP. In case of no data transmission, remote UE can use keep-alive message or triggered PC5-S/CSI reporting from relay UE to perform SL-RSRP based on its implementation.
Alt-2: Based on both SL-RSRP and SD-RSRP. If data is available, only SL-RSRP of data. In case of no data transmission, the remote UE triggers reselection based on SD-RSRP
We think it is sufficient to base on Alt-1, since remote UE has already connection to its serving relay UE, there is no point to let remote UE to measure discovery message reception. 
[bookmark: _Toc71548930]For triggering relay reselection, remote UE bases on SL-RSRP of the unicast link between remote UE and relay UE.
As soon as relay selection or reselection is triggered, remote UE measures PC5 signal strength of neighbour relay UE candidates. For neighbour UEs which have no unicast links to the remote UE, the remote UE bases on SD-RSRP to evaluate corresponding PC5 signal strength. For neighbour UEs which already have unicast links to the remote UE, the remote UE bases on SL-RSRP to evaluate corresponding PC5 signal strength. Some companies have a concern that it may be unfair for the remote UE to compare SL-RSRP of a relay UE candidate with SD-RSRP of another relay UE candidate due to difference of transmission power. We don’t think this is the issue because OLPC is applied to both discovery transmission and PSSCH data transmission therefore, it is feasible to directly compare SL-RSRP and SD-RSRP. 
[bookmark: _Toc71548931]When evaluating relay UE candidates, remote UE bases on both SL-RSRP and SD-RSRP.
 
2.2 Relay (re)selection criteria
In RAN2#113bis, RAN2 has made the following agreement
Proposal 2-2 [easy]: For L2 relay, PLMN ID supported as additional AS criteria for relay (re)selection.  Whether cell ID is used can be further discussed by RAN2.
Regarding cell ID, it is beneficial to include it in the discovery message since the cell ID will be useful for remote UE to exclude relay UE candidates which belong to different cells so that remote UE can prioritize relay UE candidates which belong to the same cell as the remote UE when relay UE selection or reselection is triggered.
In LTE, when RLF is declared, UE can select the same cell, a different cell from the same eNB, or a prepared cell from a different eNB. The UE selects an unprepared cell only in case a prepared cell can not be found. In this way, UE context fetch will be avoided in a large extent. Inclusion of cell ID in discovery message would serve the same purpose as in LTE.
[bookmark: _Toc71548932]In addition to PC5 radio measurement, a remote UE considers Cell ID of the serving cell of candidate relay UE for relay UE (re)selection.
In this email discussion, we refer the most popular options indicated in [1] (i.e., option a, b, and f) as Option 1, Option 2 and Option 3 in the below respectively.
Option 1: Number of PC5 connections to Remote UEs currently being actively used for relaying
Option 2: Resource pool usage or capacity
Option 3: Number of remote UEs being served by the relay UE
The above three options were not agreed in RAN2#113bis, mainly because that none of the options can reflect capabilities of relay UE and remote UEs which are being served by the relay UE. Therefore, the above options may not be able to indicate the real capacity or free bandwidth of relay UE candidate. 
In addition, we would like to add an additional option, i.e., 
Option 4 – free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic. 
In this option, a relay UE candidate can indicate how much bit rate or bandwidth a remote UE can achieve for its relay traffic if the remote UE connects to the relay UE candidate. This bit rate or bandwidth may be determined as the maximum bit rate/bandwidth of the relay UE candidate in Uu interface minus bit rate/bandwidth for relay traffic occupied by remote UEs which are being served by the relay UE in PC5 interfaces. This free bandwidth or achievable bit rate may be determined for UL relay traffic (i.e., from remote UE to gNB) and DL relay traffic (i.e., from gNB to remote UE) separately. In this option, relay UE candidate can estimate its maximum Uu bit rate/bandwidth based on implementation. It is feasible that relay UE candidate can perform estimation based on its radio channel quality or the historic UL grants or DL assignments.
Option 4 provides sufficiently accurate estimation to the relay load, meanwhile, requires small spec changes, since most components of the mechanism can be left to relay UE implementation. The only spec change would be to include estimated free bandwidth in the discovery message.
[bookmark: _Toc70607641]Option 4, i.e., free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic requires least spec change.
[bookmark: _Toc71548933]Adopt Option 4, i.e., free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic as the relay load definition.
[bookmark: _Toc71548934]After RAN2 has agreed Option 4, i.e., free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic as the relay load definition, include a field indicating free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic in the discovery message.
[bookmark: _Toc71548935]After RAN2 has agreed Option 4, i.e., free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic as the relay load definition, how relay load is estimated by relay UE is left to relay UE implementation.
2.3 L2 Relay (re)selection procedure
Proposal 8: If both a suitable cell and a suitable relay are available, the remote UE can select either one (or both, for L3 relay only) based on its implementation in this release (i.e. TS 38.304 will not specify any additional procedure for selecting between the cell and the relay). FFS whether any enhancements to the cell (re)selection procedure for L2 relay.

Regarding the above FFS, we think the existing cell selection and reselection procedure is sufficient for L2 relaying. So, remote UE keeps cell (re)selection procedure and relay (re)selection procedure running in parallel. The remote UE determines the suitable cell according to the existing procedure. Meanwhile, the remote UE determines the suitable relay UE according to the LTE procedure. In case there are both a suitable cell and suitable relay available, it is up to UE implementation to select either the cell or the relay UE. Based on the above analyses, we see no reason to further enhance the existing cell (re)selection procedure for L2 relay. Therefore, we make the below proposal
[bookmark: _Toc71548936]During relay (re)selection procedure, remote UE bases the existing cell (re)selection procedure to search suitable cells, no further enhancements are needed for the cell (re)selection procedure in this release.

2.4 UE actions in case of relay selection and reselection 
In a discovery procedure, when a remote UE sends a solicitation message including its information, one or multiple relay UE candidates may reply with discovery message including their information. The remote UE can build a list of relay UE candidates toward which it is possible to select one or multiple relay UEs, to start a relay path establishment between the remote UE and them. 
[bookmark: _Toc71548937]Upon reception of discovery messages, remote UE can build a list of relay UE candidates sorted in terms of one or multiple conditions, remote UE selects the first relay UE candidate in the list to set up the link.
If the relay path establishment succeeds, the remote UE keeps the list of candidate relay UEs in its memory and delete one (or multiple) relay UEs from this list only when the discovery validity timer for the given UE(s) has expired.. 
[bookmark: _Toc71548938]Define a validity timer for remote UE to determine for how long time a stored relay UE candidate is valid.
If the relay path establishment with the chosen relay UE fails, the remote UE triggers a relay path establishment with the relay UE in the second position, if the discovery validity timer linked to this relay UE is not expired. The remote UE will continue to scroll the list of the relay UEs until the relay path establishment procedure succeeds or all the relay UEs in the list have been tried. 
[bookmark: _Toc71548939]Remote UE selects the next relay UE candidate in the list if the connection establishment fails towards the first relay UE candidate. 
When the current relay path becomes unavailable due to e.g. the link quality between the remote UE and the relay UE becomes bad, the remote UE could trigger a path switching and a path establishment with an available relay UE in the stored list of candidate relay UEs w/o performing a discovery first, here available relay UE means the discovery validity timer linked to the relay UE is not expired. A discovery procedure may be initialized if the relay path establishment fails for all the available relay UEs in the list candidate relay UEs. 
[bookmark: _Toc71548940]In case of relay UE reselection, remote UE may trigger a path switch towards another relay UE which is in the list without performing a discovery procedure first.
In addition, the remote UE may also select a target direction connection when the current relay path becomes unavailable. The remote UE may find both target direction connections and target relay UEs. In order to select the best target node, the remote UE may compare them in terms of radio signal strength such as RSRP. Since the radio signal strength may not be feasible to be compared directly between a Uu link and a PC5 link, gNB may configure a RSRP offset for comparison purpose. Therefore, we make the below proposal
[bookmark: _Toc71548941]In case of relay UE reselection, remote UE may select either a target Uu link or a target relay UE to re-establish the link according to radio signal strength.
[bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Option 4, i.e., free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic requires least spec change.

Based on the discussion in the previous sections we propose the following:
Proposal 1	In case of no transmission on a unicast link, in order to measure the SL-RSRP, UE sends a SCI to its peer UE for requesting CSI report.
Proposal 2	For triggering relay reselection, remote UE bases on SL-RSRP of the unicast link between remote UE and relay UE.
Proposal 3	When evaluating relay UE candidates, remote UE bases on both SL-RSRP and SD-RSRP.
Proposal 4	In addition to PC5 radio measurement, a remote UE considers Cell ID of the serving cell of candidate relay UE for relay UE (re)selection.
Proposal 5	Adopt Option 4, i.e., free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic as the relay load definition.
Proposal 6	After RAN2 has agreed Option 4, i.e., free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic as the relay load definition, include a field indicating free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic in the discovery message.
Proposal 7	After RAN2 has agreed Option 4, i.e., free bandwidth (or achievable bit rate) that relay UE can provide for relay traffic as the relay load definition, how relay load is estimated by relay UE is left to relay UE implementation.
Proposal 8	During relay (re)selection procedure, remote UE bases the existing cell (re)selection procedure to search suitable cells, no further enhancements are needed for the cell (re)selection procedure in this release.
Proposal 9	Upon reception of discovery messages, remote UE can build a list of relay UE candidates sorted in terms of one or multiple conditions, remote UE selects the first relay UE candidate in the list to set up the link.
Proposal 10	Define a validity timer for remote UE to determine for how long time a stored relay UE candidate is valid.
Proposal 11	Remote UE selects the next relay UE candidate in the list if the connection establishment fails towards the first relay UE candidate.
Proposal 12	In case of relay UE reselection, remote UE may trigger a path switch towards another relay UE which is in the list without performing a discovery procedure first.
Proposal 13	In case of relay UE reselection, remote UE may select either a target Uu link or a target relay UE to re-establish the link according to radio signal strength.
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