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1 Introduction

In this contribution, we discuss connection control on L2 relay and give our proposals.
2 Discussion
2.1 How to set establishment cause for relay UE

In the TR [1], following RRC combinations are supported for relay UE and remote UE.

	For L2 UE-to-Network Relay:

-
Remote UE(s) must be in RRC CONNECTED to perform transmission/reception of relayed unicast data.

-
The Relay UE can be in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_IDLE.   

-
The Relay UE can be in RRC_INACTIVE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_INACTIVE.


The consequence of remote UE and relay UE in non-connected is that when remote UE initiates the RRC establishment or resume, relay UE would also initiate RRC establishment or resume. There are then two parallel ongoing RRC establishment or resume procedures. Considering the size limit of msg3, it’s impossible to include both request messages in one MAC PDU. It’s also not possible for relay UE to send request of remote UE before relay UE enters connected. Because this may result in remote UE in connected and relay UE in non-connected, which is not supported. Therefore, Relay UE could only send its own request first and relay the request of remote UE after entering connected. During RRC establishment or resume, UE is requested to indicate the cause value for gNB to decide whether accept or reject the request. Although the request is sent by relay UE, the intention is to relay the remote UE’s traffic. So it’s reasonable for relay UE to align cause value as remote UE. The misalignment would mislead gNB to falsely accept or reject the request. 
Proposal 1: Relay UE shall align cause value as remote UE in RRC establishment or resume.
To achieve the cause value alignment between relay and remote UE, remote UE shall indicate its cause value to relay UE upon RRC establishment or resume. The signalling could be done in AS or NAS. The advantage of NAS signalling is there is no AS signalling and the solution is common for both L2 and L3 relay. But this may require other WG’s effort, which may result in delay completion of the WI.
Proposal 2: Remote UE shall indicate its cause value to relay UE. FFS using AS or NAS signalling.
2.2 How to do UAC for relay

In [2], it discussed how to set the AC in relay UE when it intends to access network only for the purpose of relaying but not for its own service. 

First, it should be noticed that remote UE would do UAC by itself in all RRC states. The UAC barring parameters are provided by gNB via relay. Remote UE would only send RRC request message if the UAC barring check is passed. 

	2.2.1.1 4.5.5.4 Access control

For L2 UE-to-Network relay, the Relay UE may provide UAC parameters to Remote UE. The access control check is performed at Remote UE using the parameters of the cell it intends to access. The UE-to-Network Relay UE does not perform access control check for the Remote UE's data.


Secondly, according to the TR above, relay UE does not perform UAC check for RRC-CONNECTED remote UE’s access attempt, which is remote UE’s data.
To keep aligned behavior, relay UE shall not perform UAC when it intends to access network only for the purpose of relaying but not for its own service. Otherwise, the access attempt from remote UE would be controlled by double UAC check at remote UE and relay UE respectively. This would result in that for the same access category and access identity, the access probability for remote UE is different when relay UE is in CONNECTED and non-CONNECTED.

Proposal 3: Relay UE shall not perform UAC when it intends to access network only for the purpose of relaying but not for its own service.

2.3 How to deliver paging to remote UE

In the TR[1], it’s agreed Relay UE monitors the Remote UE’s Paging Occasion(s) in addition to its own Paging Occasion(s). To achieve this procedure, a remote UE shall report its Paging Occasion(s) to relay UE. Relay UE relays any paging messages received in these PO(s) to corresponding remote UE.

Proposal 4: Remote UE reports its Paging Occasion(s) to relay UE. Relay UE relays any paging messages received in these PO(s) to corresponding remote UE.

If multiple remote UE report overlapped PO(s), relay UE shall relay the received paging message to multiple remote UEs. However, this would result in duplicated transmission if delivery is done by unicast. Relay UE may send the paging message by broadcast or groupcast to reduce signaling. 
Proposal 5: If multiple remote UE report overlapped PO(s), relay UE shall deliver received paging message in overlapped PO(s) to multiple remote UEs.

Proposal 6: Relay UE may send the paging message by broadcast/groupcast to multiple remote UEs.
2.4 How to deliver SI to remote UE

It’s agreed in last meeting PC5-RRC message can be used to carry the system information forwarding via PC5. PC5 RRC is unicast. In following cases, multiple remote UEs would be provided with the same SIB.

1. SI modification.

2. CMAS/ETWS indication.
Unicast delivery would result in duplicated transmissions and signalling overhead. It’s better to deliver SI by broadcast/groupcast in these cases.
Proposal 7: SI could be delivered by broadcast/groupcast to reduce signaling.

2.5 How to deliver short message to remote UE

Furthermore, NR introduced short message to indicate ETWS/ CMAS notification, system information modification and stop paging monitoring. The definition is as following,

	Table 6.5-1: Short Messages

Bit

Short Message

1

systemInfoModification

If set to 1: indication of a BCCH modification other than SIB6, SIB7 and SIB8.

2

etwsAndCmasIndication

If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

3

stopPagingMonitoring

This bit can be used for only operation with shared spectrum channel access and if nrofPDCCH-MonitoringOccasionPerSSB-InPO is present.

If set to 1: indication that the UE may stop monitoring PDCCH occasion(s) for paging in this Paging Occasion as specified in TS 38.304 [20], clause 7.1.
4 – 8

Not used in this release of the specification, and shall be ignored by UE if received.




 If short message is used for the first two purposes, relay UE shall send short message to all remote UEs. Relay UE may send the short message by broadcast. If short message is used for the third purpose, relay UE doesn’t need to send the short message, since remote UE could not monitor the paing by itself.
Proposal 8: If short message set bit 1 or 2, relay UE send the short message to all remote UEs by broadcast/groupcast. If short message set bit 3, relay UE doesn’t send the short message to remote UE.

2.6 How to indicate relay UE’s RLF to remote UE
It’s agreed in last meeting that 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. The logic of proponents is to avoid group mobility, which is not supported in this release. However, it’s possible relay UE re-establishes RRC connection with the same cell. In this case, the connection of remote UE could also be recovered, since the UE context is available at the same gNB. Furthermore, even if the target cell is different from serving cell, it’s still possible for gNB to recover remote UE’s connection. If target gNB could retrieve context of relay and remote UE, RRC connection for both relay and remote UEs could be re-established successfully. There is no spec impact to support this recovery. The only problem is whether gNB associates the UE context between relay UE and remote UE, which is up to gNB’s implementation. Therefore, gNB could configure relay UE whether to send PC5-S message to remote UE upon RLF based on the UE context association.
Proposal 9: Whether relay UE send PC5-S message to remote UE upon Uu RLF is controlled by gNB.

If relay UE doesn’t send PC5-S message to remote UE upon Uu RLF, relay UE would perform RRC re-establishment. If RRC re-establishment fails, remote UE shall be indicated to trigger relay re-selection. The indication could reuse the release message or use a new indication.
Proposal 10: Relay UE indicate remote UE upon RRC re-establishment failure. FFS reuse release message or use new indication.
3 Conclusion
Based on the discussion in section 2, we have following proposal:

Proposal 1: Relay UE shall align cause value as remote UE in RRC establishment or resume.

Proposal 2: Remote UE shall indicate its cause value to relay UE if relay UE is not in connected. FFS using AS or NAS signalling.

Proposal 3: Relay UE shall not perform UAC when it intends to access network only for the purpose of relaying but not for its own service.
Proposal 4: Remote UE reports its Paging Occasion(s) to relay UE. Relay UE relays any paging messages received in these PO(s) to corresponding remote UE.

Proposal 5: If multiple remote UE report overlapped PO(s), relay UE shall deliver received paging message in overlapped PO(s) to multiple remote UEs.

Proposal 6: Relay UE may send the paging message by broadcast/groupcast to multiple remote UEs.

Proposal 7: SI could be delivered by broadcast/groupcast to reduce signaling.

Proposal 8: If short message set bit 1 or 2, relay UE send the short message to all remote UEs by broadcast/groupcast. If short message set bit 3, relay UE doesn’t send the short message to remote UE.

Proposal 9: Whether relay UE send PC5-S message to remote UE upon Uu RLF is controlled by gNB.

Proposal 10: Relay UE indicate remote UE upon RRC re-establishment failure. FFS reuse release message or use new indication.
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