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1.  Introduction
In previous meeting, the procedure for sidelink relay reselection was discussed and the following agreements were made:
Agreement: 
Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE.  FFS if there is any impact to other RLF handling activities.
Proposal 4: When Uu RLF is detected by relay UE, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.
In this contribution, we will have a detailed discussion on relay reselection and some related proposals will be provided. 
2.  Discussion
[bookmark: OLE_LINK35]In TS 38.304[1] subclause 5.3.0, two mechanisms are specified which allow an operator to impose cell reservations or access restrictions. One of these two mechanisms uses indication of cell status and special reservations for control of cell selection and reselection procedures. Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331[2]. 
[bookmark: OLE_LINK119][bookmark: OLE_LINK131]In Uu, a UE needs to first perform PLMN selection. Then it tries to select and camp on a suitable cell after the cell (re)selection evaluation is performed. A suitable cell means the cell is not barred as indicated by the network in MIB or treated as not barred by the UE considering its own AI and cell status broadcasted in SIB1. When cell status "barred" is indicated or to be treated as if the cell status is "barred", the UE is not permitted to select/reselect this cell and shall select another cell. The detailed instructions are provided in TS 38.304 subclause 5.3.1. The cell (re)selection criterion is basically only related to the measured cell signal.
[bookmark: OLE_LINK65]For L2 relay, the main purpose for a remote UE in RRC_IDLE/INACTIVE state to select a relay UE is to receive system information and paging messages from the network, which is the same as cell (re)selection performed on Uu. To follow the above Uu logic, the basic procedure for a remote UE (re)selecting a L2 relay should be that the remote UE selects a best relay UE that meets the sidelink threshold. After establishing the PC5 link with the relay UE, the remote UE is able to receive the system information.
When the remote UE has established the PC5 link with relay UE, the remote UE receives the system information forwarded by the relay UE.  The question would be if the system information indicate cell status or special reservations for control of cell selection and reselection, the relay UE and remote UE may have different behaviors.
[bookmark: OLE_LINK120][bookmark: OLE_LINK134]When the system information change, such as cell status "barred" is indicated in MIB or SIB1 has some special reservations, the relay UE is in RRC_CONNECTED state and treats the cell status as not barred, then the relay UE forwards these information to remote UE through PC5 link. From remote UE’s perspective, the cell status is "barred", the remote UE cannot camp on this cell.
[bookmark: OLE_LINK112][bookmark: OLE_LINK130]Proposal 1: When the remote UE treat the cell (i.e. connected relay UE’s serving cell) as barred, the remote UE shall perform relay reselection or cell selection.
[bookmark: OLE_LINK62]In addition, the relay UE camps on the cell, and then the system information change, such as cell status "barred" is indicated in MIB or SIB1 has some special reservations. The relay UE is in RRC_IDLE/RRC_INACTIVE state and considers that the cell status is barred. The relay UE cannot camp on the cell and shall select another cell. As for remote UE, the remote UE cannot access the cell by this relay UE. Moreover, when the relay UE performs cell reselection, the remote UE also cannot access the cell by this relay UE. There are several options for relay UE and remote UE.
· Option 1: Relay UE keeps the PC5 link with remote UE and performs cell reselection. When the relay UE select a new cell, it can forward the new cell’s system information to connected remote UE through PC5 link. The remote UE determines whether to camp based on the received system information.
· [bookmark: OLE_LINK128][bookmark: OLE_LINK127]Option 2: If relay UE cannot camp on the cell, the relay UE forwards the system information to remote UE. The remote UE determines whether to camp based on the received system information.
· Option 3: When the relay UE cannot camp on the cell or performs the cell reselection, the relay UE shall send a PC5 indicator to remote UE to disconnect PC5 link. After receiving the PC5 indicator, remote UE shall perform relay reselection or cell selection.
In option 1, it is hard for the relay UE to process the RRCSetup message sent by the remote UE during cell reselection. In option 2, when the relay UE cannot camp on the cell, it seems strange that the relay UE forwards system information about the cell that it cannot camp on. Considering that it would be easier for the relay UE to send an indicator to disconnect PC5, Option 3 is preferred.
[bookmark: OLE_LINK138]Proposal 2: When IDLE/INACTIVE relay UE leaving the camped cell (due to cell barring or cell reselection), it shall inform the connected remote UE to trigger relay reselection or cell selection.
[bookmark: OLE_LINK71][bookmark: OLE_LINK72]Another issue is how to ensure remote UE (re)select a suitable relay UE, i.e. when the remote UE establish PC5 unicast with this (re)selected relay UE, it should not be triggered to reselect another Relay UE in short time. The basic relay UE (re)selection procedure is shown Fig.1. We can see that remote UE need to (re)select a candidate relay UE whose SD-RSRP exceeds q-RxLevMin by minHyst, no matter how the remote is triggered to (re)select Relay UE for whatever reason (e.g. current Uu-RSRP is below thresHigh, or current SL-RSRP is below q-RxLevMin, or current PC5 unicast link is detected as SL RLF).
[bookmark: OLE_LINK108]Observation 1: For relay UE (re)selection, remote UE needs to (re)select a candidate relay UE whose SD-RSRP exceeds q-RxLevmin by minHyst.
And it is easy to see that when the current SL-RSRP is below q-RxLevMin, the remote UE will be triggered to select another relay UE.
[bookmark: OLE_LINK109]Observation 2: For relay UE reselection, remote UE can be triggered to reselect another relay UE when the SL-RSRP is lower than q-RxLevMin.

[image: ]
Figure 1: basic procedure for Relay UE (re)selection
Then taking an example for relay UE (re)selections as shown in Fig.2. The remote UE are triggered to (re)select relay UE 1 based on config0, whereas config0 includes parameters of q-RxLevMin0, minHyst0, threshigh0. And if the remote UE had not selected any relay UE before, the config0 can be configured by SIB (when the remote UE is IC) or by pre-configuration (when the remote UE is OOC); on the other hand, if the remote UE had selected any relay UE before reselecting relay UE1 (e.g. remote UE is connected with relay UE0 before it is triggered to preform relay UE reselection), then config0 should be configured by relay UE0’s SIB.
Let’s move forward when the Remote UE has (re)selected Relay UE1. After discovery procedure, remote UE would establish PC5 unicast link with relay UE1, then it could obtain necessary SIB from relay UE1 after PC5 unicast link establishment. Therefore, Remote UE will obtain config1 (includes parameters of q-RxLevMin1, minHyst1, threshigh1) with SIB from relay UE1 which control relay UE (re)selection. Then, there may be the case where SD-RSRP is below q-RxLevMin1 even it exceeds q-RxLevMin0 by minHyst0, which is caused by different NW configuration. And in this case, remote UE will be triggered to reselect another relay UE even it has just establish PC5 unicast link with relay UE1.
[bookmark: OLE_LINK110]Observation 3: The SD-RSRP of selected Relay UE can be lower than q-RxLevMin1 (new configuration parameter obtained after establishing PC5 unicast link with selected Relay UE, which will trigger Relay UE reselection immediately.


[image: ]
Figure 2: an example for Relay UE reselection
In order to ensure remote UE to (re)select a suitable relay UE, whereas remote UE will not be triggered to perform relay UE reselection after obtaining necessary SIB (including parameters of q-RxLevMin) from selected relay UE,   RAN2 should discuss the enhancement to ensure that remote UE will not be triggered to preform relay UE reselection immediately after establishing PC5 unicast link with selected relay UE, due to the SD-RSRP of selected relay UE is lower than q-RxLevmin1 (obtained from relay UE after PC5 unicast link establishment).
[bookmark: OLE_LINK111]Proposal 3: RAN2 to discuss the enhancement to ensure that Remote UE will not be triggered to preform relay UE reselection immediately after establishing PC5 unicast link with selected relay UE, due to the SD-RSRP of selected relay UE is lower than q-RxLevmin1 (obtained from relay UE after PC5 unicast link establishment).
3. Conclusion
In this contribution, we have a discussion on the U2N relay reselection and the following proposals were provided:
Observation 1: For relay UE (re)selection, remote UE needs to (re)select a candidate relay UE whose SD-RSRP exceeds q-RxLevmin by minHyst.
Observation 2: For relay UE reselection, remote UE can be triggered to reselect another relay UE when the SL-RSRP is lower than q-RxLevMin.
Observation 3: The SD-RSRP of selected Relay UE can be lower than q-RxLevMin1 (new configuration parameter obtained after establishing PC5 unicast link with selected Relay UE, which will trigger Relay UE reselection immediately.
Proposal 1: When the remote UE treat the cell (i.e. connected relay UE’s serving cell) is barred, the remote UE shall execute relay reselection or cell selection.
Proposal 2: when IDLE/INACTIVE relay UE leaving the camped cell (due to cell barring or cell reselection), it sends indication to remote UE to trigger the relay reselection.
Proposal 3: RAN2 to discuss the enhancement to ensure that Remote UE will not be triggered to preform relay UE reselection immediately after establishing PC5 unicast link with selected relay UE, due to the SD-RSRP of selected relay UE is lower than q-RxLevmin1 (obtained from relay UE after PC5 unicast link establishment).
4. Reference
TS 38.304
TS 38.331
image1.png
(i

P s
beiow

threstigh?

Yes




image2.png
Relay UE1

based on config! to
reselect Relay UE1

Relay UE2

\
\
\_ based on configd to
\ (re)select Relay UET
\





