Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #113bis-e	R2-2103001
Electronic meeting, 2021-04-12 – 2021-04-20
Agenda Item:	8.7.3
Source:	Ericsson
Title:	Aspects for SL relay selection and reselection
Document for:	Discussion, Decision
1	Introduction
[bookmark: _Ref178064866]In this paper, we discuss aspects on relay selection and reselection. 
2	Discussions
2.1 Radio measurements at PC5 interface
In TR 38.836, RAN2 has concluded that a UE can perform radio measurements at PC5 interface based on the two quantities
1. radio signal strength measurement of sidelink discovery message 
2. SL-RSRP measurement on the sidelink unicast link 
Although both measurement quantities are feasible to be used by the UE. It is not suggested for the UE to mix both measurement samples together when deriving a filtered measurement due to the following reasons
· Typically, a discovery message is transmitted in a groupcast/broadcast fashion, there is no power control procedure to affect the transmission power. A UE may transmit a discovery message using a fixed transmission power and a fixed MCS.
· On the contrary, the power for a PSSCH, or PSCCH transmission is affected by a power control procedure which takes CSI measurement, and/or channel congestion into consideration. 

Therefore, in order to guarantee measurement accuracy, the UE is not recommended to mix both measurement quantities together when both measurements are available.
[bookmark: _Toc67579811]A UE may use a fixed transmission power for discovery message, while the UE determines transmission power for PSSCH and/or PSCCH according to power control.
[bookmark: _Toc68187492]UE is not recommended to mix both discovery measurement samples and SL-RSRP measurement samples together when deriving a SL radio measurement RSRP.
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: _Toc68187493]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.

 
  	
2.2 Relay (re)selection criteria
During the SI phase, in addition to PC5 radio measurement, additional AS criteria related to U2N relay UE selection/reselection have been proposed as the below:
· Uu link quality between candidate relay UE and gNB;
· Load of candidate relay UE;
· RRC states of candidate relay UE;
· Cell ID of the serving cell of candidate relay UE;
· Access restrictions on the cell (e.g., UAC parameters, imsEmergency);
· SL configuration (e.g., frequency bands, mode 1/2).
In our opinions, RAN2 shall select the minimum number of additional AS criteria to improve the relay selection/reselection to a good extent while maintaining the selection procedure to be sufficiently simple. 
The additional AS criteria which are useful to be considered include load of candidate relay UE and cell ID of the serving cell of candidate relay UE. For the first criterion, RAN2 needs to give a clear definition for the load. As an option, load of candidate relay UE is defined as the number of remote UEs being served by the relay UE. 
[bookmark: _Toc68187494]In addition to PC5 radio measurement, a remote UE considers load of candidate relay UE (i.e., the number of remote UEs being served by the relay UE) as an additional criterion for relay UE (re)selection.
For the second criterion, it is useful to be considered since the remote UE can select a most suitable cell considering this criterion. In an example, during relay selection and reselection, the remote UE may exclude relay UE candidates which are not in the same cell as the current serving relay UE or serving cell of the remote UE.
[bookmark: _Toc68187495]In addition to PC5 radio measurement, a remote UE considers Cell ID of the serving cell of candidate relay UE as another additional criterion for relay UE (re)selection.

2.3 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: _Toc68187496]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: _Toc68187497]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: _Toc68187498]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: _Toc68187499]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: _Toc68187500]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	A UE may use a fixed transmission power for discovery message, while the UE determines transmission power for PSSCH and/or PSCCH according to power contro.
Observation 2	Remote UE in IDLE/INACTIVE state is allowed to trigger relay selection/reselection when signal strength of Uu/PC5 interface is lower than a (pre)configured threshold.

Based on the discussion in the previous sections we propose the following:
Proposal 1	UE is not recommended to mix both discovery measurement samples and SL-RSRP measurement samples together when deriving a SL radio measurement RSRP.
Proposal 2	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 3	In addition to PC5 radio measurement, a remote UE considers load of candidate relay UE (i.e., the number of remote UEs being served by the relay UE) as an additional criterion for relay UE (re)selection.
Proposal 4	In addition to PC5 radio measurement, a remote UE considers Cell ID of the serving cell of candidate relay UE as another additional criterion for relay UE (re)selection.
Proposal 5	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 6	Define a validity timer for remote UE to determine for how long time a stored relay UE candidate is valid.
Proposal 7	Remote UE selects the next relay UE candidate in the list if the connection establishment fails towards the first relay UE candidate.
Proposal 8	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 9	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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