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Introduction
In this contribution, we discuss one SL synchronization issue for SL relay.
Discussion
According to current spec, for a UE transmitting sidelink communication, it shall select a synchronization reference source, the reference source can be UE, GNSS, cell.

As shown in following, in case the SL frequency is IC or the SL frequency can be provided with cross carrier configuration via serving cell, and the sync priority is set to gNBeNB, UE shall select the cell as the reference source.

	1>
if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority is configured for the concerned frequency and set to gnbEnb:

2>
select a cell as the synchronization reference source as defined in 5.8.6.3:


Observation1: In case the SL frequency is IC or the SL frequency is included in SL configuration within RRCReconfiguration/SIB12 via serving cell, and the sync priority is set to gNBeNB, then UE shall select the cell as the reference source.
When it comes into SL relay, in RAN2 118 meeting, we have following agreements:

	 [14/14] Proposal 4: Keep the concept of PCell/current cell for remote UE.


With this agreements, after connecting the gNB via relay UE, remote UE’s serving cell/Pcell is the serving cell of relay UE as shown in following.
	5.3.3.4
Reception of the RRCSetup by the UE

The UE shall perform the following actions upon reception of the RRCSetup:

......
1>
consider the current cell to be the PCell;


This understanding can also be deduced from the definition of PCell: 

	Primary Cell: The MCG cell, operating on the primary frequency, in which the UE either performs the initial connection establishment procedure or initiates the connection re-establishment procedure.


Observation2: If connecting the gNB via relay UE, remote UE’s serving cell/Pcell is the serving cell of relay UE.
For remote UE connecting with relay UE, it can obtain the SIB12/sl-ConfigCommonNR via relay UE, and it is possible that sync priority in SIB12/sl-ConfigCommonNR is set to gNBeNB, in this case, remote UE needs to select a cell as the synchronization reference source.

Observation3: After connecting the gNB via relay UE, the serving cell of remote UE is the serving cell of relay UE. remote UE can obtains the SIB12/sl-ConfigCommonNR via relay UE, in this case, it is possible that remote UE is configured to select a cell as the synchronization reference source.

However, for remote UE in OOC, it is clearly that remote UE can not synchronize with the cell.In this case,  if the serving cell is selected as synchronization reference source for remote UE in OOC by following current spec, remote UE can not perform sidelink communication.

Observation4: for remote UE in OOC,  remote UE can not synchronize with the cell, if the serving cell is selected as synchronization reference source for remote UE in OOC, it can not perform sidelink communication.
The detailed scenario can be divided into following three cases:
Case1: remote UE is OOC, remote UE connect with cell via relay UE, as shown in figure-1.
Case2: remote UE is IC, the RSRP threshold of performing relay communication is met, remote UE connect with another cell via relay UE, as shown in figure-1. In this case, the original serving cell of remote UE is not the serving cell of relay UE. 
Case3: remote UE is IC, remote UE connect with same cell via relay UE, as shown in figure-1.
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Figure1. Different scenarios for remote UE’s synchronization
For case3: 

Considering remote UE can still obtains the synchronization signal from it’s own cell, this has no difference with legacy sidelink synchronization, 

For case1 and case2, remote UE can not select the serving cell as synchronization reference, to solve this issue, we have following options:
For case1:

Option1: remote UE is not allowed to require the SIB12 via relay UE. 
Option2: For SIB12 described in sync procedure, it should be obtained from Uu interface directly. In other words, the SIB12 received via relay UE should not be used in sync procedure, When selecting the synchronization reference resource, the SIB12 is scheduled by PDCCH directly. Whether this understanding has spec impact is FFS.
Option3: Modify current sync procedure to exclude case1 that remote UE select the cell as reference. Possible modification can be shown in clause4. Details are FFS.
For case2(remote UE connect with gNB via relay UE, and relay UE’s cell is not the cell of which remote UE is IC):

The difference between case1 and case2 is remote UE of case2 is IC of cell-1. However, cell-1 is not the PCell or serving cell of remote UE. According to the RAN2 agreements, remote UE’s PCell or serving cell is cell-2.

Option1:for case-2, remote UE ignores cell-1 for which remote UE is IC, i.e. consider remote UE is OOC of with this option, remote UE fall back to case-1. Furthermore, option1 can be replaced by following options:
Option1a: for case-2 remote UE is not allowed to obtain the SIB12 from other cell(i.e. non serving cell). 

Option2a: for case-2,remote UE ignores the SIB12 received from other cell(i.e. non serving cell).

Option2: Modify PCell/serving  cell’s definition. UE’s PCell or serving cell is the cell from which UE can obtain the SIB directly, not via relay UE. With this definition, remote UE’s PCell is cell-1, not cell-2.

Option3: Modify current sync procedure to exclude case2 that remote UE select the cell-1 as reference. Possible modification can be shown in clause4. Details are FFS.
Option4: Modify current sync procedure to exclude case2 that remote UE select the Pcell or serving cell as reference and include case2’s remote UE select the non serving cell (i.e. cell-1) as reference. Possible modification can be shown in clause4. Details are FFS.
Considering that the sync related procedure is made in RAN1, it is suggested to ask RAN1’s view about this issue.
Proposal1: RAN2 is suggested to discuss how to handle the case that OOC remote UE select the cell as reference source.
Conclusion
Observation1: In case the SL frequency is IC or the SL frequency is included in SL configuration within RRCReconfiguration/SIB12 via serving cell, and the sync priority is set to gNBeNB, then UE shall select the cell as the reference source.
Observation2: If connecting the gNB via relay UE, remote UE’s serving cell/Pcell is the serving cell of relay UE.
Observation3: After connecting the gNB via relay UE, the serving cell of remote UE is the serving cell of relay UE. remote UE can obtains the SIB12/sl-ConfigCommonNR via relay UE, in this case, it is possible that remote UE is configured to select a cell as the synchronization reference source.

Observation4: for remote UE in OOC,  remote UE can not synchronize with the cell, if the serving cell is selected as synchronization reference source for remote UE in OOC, it can not perform sidelink communication

Proposal1: RAN2 is suggested to discuss how to handle the case that OOC remote UE select the cell as reference source.
TP
5.8.5.2
Initiation

A UE capable of NR sidelink communication and SLSS/PSBCH transmission shall, when transmitting NR sidelink communication, and if the conditions for NR sidelink communication operation are met and when the following conditions are met:
1> if UE is IC on the at least one frequency used for NR sidelink communication:
2>
if in coverage on the frequency used for NR sidelink communication, as defined in TS 38.304 [20]; and has selected GNSS or the cell as synchronization reference as defined in 5.8.6.3; or

2>
if out of coverage on the frequency used for NR sidelink communication, and the frequency used to transmit NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-FreqInfoList within SIB12 scheduled by serving cell; and has selected GNSS or the cell as synchronization reference as defined in 5.8.6.3:

3>
if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or

3>
if networkControlledSyncTx is not configured; and for the concerned frequency syncTxThreshIC is configured; and the RSRP measurement of the reference cell, selected as defined in 5.8.6.3, for NR sidelink communication transmission is below the value of syncTxThreshIC:

4>
transmit sidelink SSB on the frequency used for NR sidelink communication in accordance with 5.8.5.3 and TS 38.211 [16], including the transmission of SLSS as specified in 5.8.5.3 and transmission of MasterInformationBlockSidelink as specified in 5.8.9.4.3;

1>
else:

2>
for the frequency used for NR sidelink communication, if syncTxThreshOoC is included in SidelinkPreconfigNR; and the UE is not directly synchronized to GNSS, and the UE has no selected SyncRef UE or the PSBCH-RSRP measurement result of the selected SyncRef UE is below the value of syncTxThreshOoC; or

2>
for the frequency used for NR sidelink communication, if the UE selects GNSS as the synchronization reference source:

3>
transmit sidelink SSB on the frequency used for NR sidelink communication in accordance with TS 38.211 [16] , including the transmission of SLSS as specified in 5.8.5.3 and transmission of MasterInformationBlockSidelink as specified in 5.8.9.4.3;

5.8.6.2
Selection and reselection of synchronisation reference

The UE shall:

1>
if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12 scheduled by the serving cell, and sl-SyncPriority is configured for the concerned frequency and set to gnbEnb: 
2>
select a cell as the synchronization reference source as defined in 5.8.6.3:
1>
else if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and sl-SyncPriority for the concerned frequency is not configured or is set to gnss, and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:
2>
select GNSS as the synchronization reference source;
1>
else if the frequency used for NR sidelink communication is included in SL-PreconfigurationNR, and sl-SyncPriority in SidelinkPreconfigNR is set to gnss and GNSS is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:

2>
select GNSS as the synchronization reference source;

1>
else:

2>
perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in accordance with TS 38.133 [14]
5.8.6.3
Sidelink communication transmission reference cell selection

A UE capable of NR sidelink communication that is configured by upper layers to transmit NR sidelink communication shall:
1>
for the frequency used to transmit NR sidelink communication, select a cell to be used as reference for synchronization in accordance with the following:

2>
if the frequency concerns the primary frequency and UE is IC on the PCell or the serving cell:

3>
use the PCell or the serving cell as reference;

2>
else if the frequency concerns a secondary frequency and UE is IC on the SCell:

3>
use the concerned SCell as reference;
2>
else if the UE is in coverage of the concerned frequency:

3>
use the DL frequency paired with the one used to transmit NR sidelink communication as reference;
2>
else if the UE is IC on the PCell or the serving cell(i.e., out of coverage on the concerned frequency):

3>
use the PCell or the serving cell as reference, if needed;

2> else(i.e., UE is IC on one frequency which is not PCell or serving cell or concerned frequency):

3> use the IC frequency as reference, if needed.
3GPP


Remote
Relay
Remote
Relay
Remote
Relay
Case1
Case2
Case3
Cell-1
Cell-2



