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1	Introduction
[bookmark: _Ref178064866]In this paper, we discuss aspects on relay selection and reselection. 
2	Discussions
2.1 Usage of cell ID
RAN2 has made the following agreement in RAN2#114-e,
Proposal 4: For L2 U2N relay, cell ID can be used as additional AS criteria for relay (re)selection. RRC states under which the cell ID may be applied by L2 remote UE and how to use it by L2 remote UE are left to be addressed for L2 specific discussions. And the usage of cell ID by gNB for RRC CONNECTED L2 remote UE is handled by CP procedure and service continuity topic for L2 relay.
Based on the above agreement, cell ID is agreed to be considered as additional AS criteria by remote UE for relay (re)selection. How to use cell ID by L2 remote UE is pending for further study.
For remote UE in RRC IDLE or RRC INACTIVE, the need of cell ID of relay UE is unclear, since remote UE is not required to ensure service continuity. 
[bookmark: _Toc85716768]Cell ID of relay UE candidate is not used by L2 remote UE in RRC IDLE or RRC INACTIVE as additional AS criteria for relay (re)selection.
For remote UE in RRC CONNECTED, cell ID of relay UE is needed, so that the remote UE can prioritize the relay UEs in the same cell as the remote UE over other relay UE candidates. In this way, service continuity can be better guaranteed for remote UE. How to use cell ID for remote UE in RRC CONNECTED needs to be discussed in two cases separately.
Case 1: L2 remote UE in RRC CONNECTED has triggered RRC Connection reestablishment
In Uu, when a radio link failure (RLF) is triggered, the radio connection re-establishment is triggered. A UE shall first perform cell search to determine the best cell for radio link re-establishment. The UE can select the same cell, a different cell from the same gNB, or a cell from a different gNB which has admitted the UE during an earlier executed HO preparation phase or is able to obtain the UE context during the RLF recovery phase, wherein the activity can be resumed (i.e., the UE stays in connected mode) via radio connection re-establishment procedure since the previous UE context can be achieved by inter-cell communication. However, if the UE cannot resume the activity within a certain time after the failure was declared, the UE has to go to idle mode and try to setup the radio connection afterwards.
1. [bookmark: _Toc67916997][bookmark: _Toc70508872][bookmark: _Toc83714014]During the RRC connection re-establishment procedure, the UE remains in RRC CONNECTED if the connection can be resumed. 
1. [bookmark: _Toc83714015]The UE goes to RRC IDLE if the connection cannot be resumed.

It is reasonable to base on the same procedure for the remote UE to perform RRC Connection re-establishment procedure in case RLF is triggered. The RLF can be Uu RLF or PC5 RLF. 
[bookmark: _Toc85716769]The remote UE reuses the existing RRC connection re-establishment procedure in case of RLF, i.e., the remote UE remains in RRC CONNECTED if the connection can be resumed otherwise, the remote UE goes to RRC IDLE.
RAN2 has agreed that the remote UE may select a relay UE or a target cell during the RRC connection re-establishment procedure. In the existing RRC connection re-establishment procedure, the UE starts the timer T311 upon declaration of RLF. If the timer is expired while the connection can not be resumed, the UE goes to RRC IDLE. RAN2 can discuss if the remote UE shall reuse the existing timer T311 when a new timer in case of RLF. 
[bookmark: _Toc85716770]RAN2 discusses if the remote UE shall start the timer T311 or a new timer upon declaration of RLF.
During the RRC connection re-establishment procedure, the remote UE selects a relay UE or a target cell based on its implementation. In the Uu procedure, the UE only checks the DL radio channel quality of neighbour cells, based on which the UE selects the target cell. For the remote UE, there are two options under discussions.
Option 1: up to remote UE implementation to select either the best relay UE or the best target cell
Option 2: remote UE prioritizes the serving cell of the remote UE or the relay UEs in the same cell as the remote UE 
For Option 1, it will be up to remote UE implementation to select either a relay UE or a target cell. The remote UE may only consider radio channel quality during the selection procedure. This option is very similar as the existing cell selection and reselection procedure. The remote UE can select either the target relay UE or the target cell with strongest DL radio channel quality. In this way, the remote UE avoids selecting a relay UE which is far away from the remote UE although the relay UE may be in the same cell as the remote UE. The remote UE can therefore avoid unnecessary relay selection and reselection later on, i.e., the remote UE may soon trigger relay reselection due to poor PC5 radio quality if the remote UE selects a relay UE which is far away from the remote UE.
For Option 2, the remote UE considers the cell ID of the relay UE into the selection procedure. This would require additional spec changes. In addition, based on the information of the cell ID, the remote UE may select a relay UE which is far away from the remote UE although the relay is in the same cell as the remote UE. This would not be the preferred choice.  
Therefore, RAN2 shall stick to the existing RAN2 agreement, i.e., up to remote UE implementation to select either a relay UE or a cell during relay selection and reselection. In other words, the remote UE doesn’t need to consider the cell ID during the procedure.
[bookmark: _Toc85716771]For a L2 remote UE which is in RRC CONNECTED and has triggered the RRC connection re-establishment procedure, it is up to remote UE implementation to selects either the best relay UE or the best cell, i.e., no consideration of the cell ID of the relay UE.

Case 2: L2 remote UE in RRC CONNECTED has not triggered RRC Connection reestablishment
In this case, the usage of cell ID for RRC CONNECTED L2 remote UE is handled by gNB. 
[bookmark: _Toc85716772]For a L2 remote UE which is in RRC CONNECTED and has not triggered the RRC connection re-establishment procedure, the usage of cell ID for the remote UE is handled by gNB.
For L2 relay UE, there is a remaining issue on when to include its cell ID in discovery messages. It is infeasible for relay UE to be aware when its cell ID will be used by a remote UE. Therefore, it is straightforward to leave to relay UE implementation to determine when to include its cell ID in discovery message. 
[bookmark: _Toc85716773]For a L2 relay UE, when to include its cell ID in discovery message is up to the relay UE’s implementation.
2.2 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: _Toc85716774]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: _Toc85716775]Define a discovery 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: _Toc85716776]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: _Toc85716777]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: _Toc85716778]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	During the RRC connection re-establishment procedure, the UE remains in RRC CONNECTED if the connection can be resumed.
Observation 2	The UE goes to RRC IDLE if the connection cannot be resumed.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Cell ID of relay UE candidate is not used by L2 remote UE in RRC IDLE or RRC INACTIVE as additional AS criteria for relay (re)selection.
Proposal 2	The remote UE reuses the existing RRC connection re-establishment procedure in case of RLF, i.e., the remote UE remains in RRC CONNECTED if the connection can be resumed otherwise, the remote UE goes to RRC IDLE.
Proposal 3	RAN2 discusses if the remote UE shall start the timer T311 or a new timer upon declaration of RLF.
Proposal 4	For a L2 remote UE which is in RRC CONNECTED and has triggered the RRC connection re-establishment procedure, it is up to remote UE implementation to selects either the best relay UE or the best cell, i.e., no consideration of the cell ID of the relay UE.
Proposal 5	For a L2 remote UE which is in RRC CONNECTED and has not triggered the RRC connection re-establishment procedure, the usage of cell ID for the remote UE is handled by gNB.
Proposal 6	For a L2 relay UE, when to include its cell ID in discovery message is up to the relay UE’s implementation.
Proposal 7	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 8	Define a discovery validity timer for remote UE to determine for how long time a stored relay UE candidate is valid.
Proposal 9	Remote UE selects the next relay UE candidate in the list if the connection establishment fails towards the first relay UE candidate.
Proposal 10	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 11	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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