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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#115-e meeting, some agreements on control plane procedures for L2 U2N relay were made. But there are still some open issues need to be further discussed, listed below:
· Issue 1: Which RLC mode should be used for remote UE’s SRB0 in PC5 and Uu interface? Whether default configuration is supported for Uu RLC channel configuration of remote UE’s SRB0?
· Issue 2:  When does relay UE establish PC5 RLC entity for remote UE’s Uu SRB0? 
· Issue 3: Whether the relay UE can skip UAC procedure when IDLE/INACTIVE Relay UE intends to access network only for the purpose of relaying but not for its own service? 
· Issue 4: Whether introduce new cause value for relay UE?
· Issue 5: Whether the Remote UE can receive the system information via PC5 before PC5 connection establishment with Relay UE?
· Issue 6: Which system information should be forwarded to remote UE before PC5 connection establishment with Relay UE?
· Issue 7: Which SIBs the remote UE could request?
· Issue 8: Whether relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request?
· Issue 9: Whether short message can be indicated by PC5-RRC?
· Issue 10: Whether to use new or existing PC5-RRC message to deliver SI to remote UE after PC5 connection establishment?
In this contribution, we will discuss the above remaining issues.
Discussion
RLC mode of remote UE’s SRB0
In legacy Uu interface, only RLC TM mode is used for SRB0. For remote UE, there isn’t motivation and requirement to change RLC mode for Uu SRB0. If the RLC mode for remote UE’s SRB0 is changed to RLC AM or RLC UM, there are many specification impacts.
Proposal 1: RLC TM mode should be used for remote UE’s SRB0 in both PC5 and Uu interface.
Further, in RAN2#115-e meeting, it has agreed that Uu RLC configuration for remote UE’s SRB0 message could be (re)configured by NW.
	RLC configurations:
[Easy]Proposal 1: Uu RLC configuration for remote UE’s SRB0 message could be (re)configured by NW. FFS whether default configuration is supported. (17/20)


If proposal 1 is agreed, there isn’t any parameter for RLC TM mode. It is unnecessary for NW to configure the Uu RLC configuration for remote UE’s SRB0 message. 
Proposal 2: Uu RLC configuration for remote UE’s SRB0 message should be specified (fixed) in specification.
PC5 RLC entity establishment for SRB0 in relay UE
In RAN2#113bis-e meeting, the agreements on PC5 RLC channel for relay were made:
	Proposal 6-1: [20/23] [Easy] For the delivery of remote UE’s SRB0 RRC message, specified (fixed) configuration is used for the configuration of PC5 RLC channel. FFS for the Uu RLC channel. 
Proposal 6-2: [21/23, 22/23]  [Easy] For the delivery of remote UE’s SRB1 RRC message other than RRCResume and RRCReestablishment message, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 
Proposal 6-3: [23/23] [Easy] For the delivery of remote UE’s SRB1 RRC message such as RRCResume and RRCReestablishment message, default configuration is used for the configuration of PC5 RLC channel which can be reconfigured by network. FFS for Uu RLC channel. 
Proposal 6-4: [21/23, 22/23] [Easy] For the delivery of remote UE’s SRB2 RRC message, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 
Proposal 6-5: [23/23, 23/23] [Easy] For the delivery of remote UE’s Uu DRB packet, network configuration via dedicated signalling is used for the configuration of PC5 RLC channel and Uu RLC channel. 
Proposal 6-6: [22/23] [Easy] For the PC5 RLC channel configuration, only the RLC/LCH configuration is provided to the relay UE and remote UE.


Based on above agreements, it is obvious that the PC5 RLC entity for relay is different from the PC5 RLC entity for SL communication.
Observation 1: The PC5 RLC entity for relay traffic is different from the PC5 RLC entity for SL communication in PC5 interface.
When and how to establish PC5 RLC entity for relay traffic in remote UE and relay UE should be considered. For RRC_IDLE/ INACTIVE remote UE, it is unnecessary to establish the PC5 RLC entity for relay traffic since there is no Uu data and/or signaling of the remote UE needs to be forwarded by the relay UE. For the remote UE, when it transmits the first Uu RRC message, it can trigger RLC layer to establish the PC5 RLC entity for relay. In order to receive the first Uu RRC message from remote UE, the relay UE also needs to establish the corresponding PC5 RLC entity. There are 4 options for the relay UE to establish the PC5 RLC entity for relay:
· Option 1: Based on the first unicast TMD PDU reception. The relay UE should establish the PC5 RLC entity for relay when receiving the first unicast TMD PDU from the remote UE. 
· Option 2: Based on the PC5-RRC message. Remote UE send a PC5-RRC message to relay UE to establish a PC5 RLC entity for relay.
· Option 3: Based on PC5 relay connection establishment. The relay UE establishes the PC5 RLC entity for relay for every linked remote UE(s).
· Option 4: Up to relay UE implementation.
For option 1, when the relay UE receives the first Uu RRC message from the remote UE, it can’t handle it if the PC5 RLC entity for relay hasn’t been established. Since the first Uu RRC message of remote UE is TMD PDU, the relay UE can distinguish it from SL communication. Hence, the relay UE can establish a receiving RLC entity when receiving the first TMD PDU from a remote UE. This is new RLC entity establishment mechanism.
For option 2, whether reuse existing PC5-RRC message or introduce a new PC5-RRC message should be discussed. There will be spec impacts involved.
 For option 3, there isn’t RLC specification impact. The condition for establishment of PC5 RLC entity for relay should be described in RRC specification.
For option 4, it still ambiguous for relay UE.
Option 1 is clear and similar as legacy UE behavior, it is proposed that the relay UE establishes the PC5 RLC entity for relay when receiving the first unicast TMD PDU from the remote UE.
Proposal 3: The relay UE establishes the PC5 RLC entity for relay when receiving the first unicast TMD PDU from the remote UE.
UAC and cause value for relay UE
In RAN2#114-e meeting, RAN2 sent LS to CT1 to ask whether the relay UE can skip UAC procedure when IDLE/INACTIVE Relay UE intends to access network only for the purpose of relaying but not for its own service. In [3], CT1 prefers Relay UE should skip UAC procedure.
	Answer 3: CT1 prefers Option 1.


Proposal 4: The relay UE can skip UAC procedure when IDLE/INACTIVE relay UE intends to access network only for the purpose of relaying but not for its own service.
Another question is whether introduce a new establishment/resume cause value for relay UE establish/resume an RRC connection due to a connection of remote UE, CT1 didn’t reach the consensus on it. CT1 prefers RAN2 to decide it.
	Answer 1: CT1 cannot reach the consensus on which option is preferred. It is up to RAN2 to progress Option 1 or Option 2. 


The RRC connection establishment of relay UE should be discussed firstly. SA2 has agreed that if the CM-IDLE relay UE receive a connection request from remote UE for relaying, relay UE shall trigger service request procedure to enter CM_CONNECTED state before relaying the remote UE’s traffic. There are 2 options for relay UE RRC connection establishment procedure:
· Option 1: Relay UE’s own connection establishment is triggered upon reception of a message on the default L2 configuration on PC5. 
· Option 2: Relay UE’s own connection establishment is triggered upon service request from NAS layer.
For option 1, RRC layer of relay UE needs to set cause value. 2 options were proposed:
· Option 1-1: define a new establishment/resume cause value that is used for all cases when the relay UE establish/resume an RRC connection due to a connection of remote UE.
· Option 1-2: reuse existing establishment/resume cause values.
Further, there are 2 sub-options for option 1-2:
· Option 1-2-1: reuse a fixed cause value (e.g. mo-Signalling) for all cases when the relay UE establish/resume an RRC connection due to a connection of remote UE.
· Option 1-2-2: use the cause value of remote UE.
The cause value for option 1 has discussed many times, and no consensus was reached.
For option 2, the cause value in RRC setup/resume request message is from higher layer as legacy procedure. How to set cause value of NAS message is out of RAN2 scope.
Since option 2 has less specification impacts than option 1, it is preferred that RRC_IDLE/ RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
Proposal 5: RRC_IDLE/ RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
If proposal 5 is agreed, the cause value of relay UE should be provided by NAS. RAN2 should inform the agreement to CT1 and CC SA2.
Proposal 6: RAN2 sends LS to CT1 and CC SA2 to inform the agreement that RRC_IDLE/ RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
SIB forwarding before PC5 connection establishment
In [4], whether the L2 Remote UE can receive the system information via PC5 before PC5 connection establishment with L2 Relay UE was discussed. 9 companies support and 10 companies do not support. 
RAN2 has agreed PLMN and cell ID which are essential for relay selection are delivered in discovery message. If remote UE performs relay (re)selection depends on the parameters in both discovery message and SIB, it will cause additional relay (re)selection latency. Even if SIB is carried in Relay Discovery Additional Information, it is separate from relay discovery message.
Further, periodic broadcast SIB in SL interface will cause extra power and resource cost.
Proposal 7: L2 Remote UE doesn’t receive the system information via PC5 before PC5 connection establishment with L2 Relay UE.
SIB forwarding after PC5 connection establishment
In RAN2#115-e meeting, the agreements on SIB forward after PC5 connection establishment were made:
	Agreement:
For any SIB that the remote UE requests in on-demand manner, the relay UE can forward the response (i.e. the relay UE does not filter).  FFS which SIBs the remote UE could request.
FFS whether relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request.
Short message forwarding via introducing a short message field in SCI is not supported.
FFS if short message can be indicated by PC5-RRC.


3 left issues are below:
· Issue 1: which SIBs the remote UE could request?
· Issue 2: whether relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request?
· Issue 3: whether short message can be indicated by PC5-RRC?
Issue 1: which SIBs the remote UE could request?
Since SIB forward after PC5 connection establishment has been agreed, it is unnecessary to restrict certain SIBs can’t be requested by remote UE. 
Proposal 8: Remote UE can request any SIB from the linked relay UE.
Issue 2: whether relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request?
In [5], this issue was discussed for remote UE in RRC_CONNECTED and in RRC_IDLE/ RRC_INACTIVE separately. 
For remote UE in RRC_CONNECTED, RAN2 has agreed that legacy dedicatedSIBRequest is used to acquire SI from gNB directly. When SI change and/or PWS happens, there are 4 options for remote UE in RRC_CONNECTED to acquire the modified SI and/or PWS:
· Option 1: Relay UE sends SI change indication and/or PWS notifications to the remote UE in RRC_CONNECTED using PC5-RRC message. Then remote UE can acquire the SI using legacy dedicatedSIBRequest.
· Option 2: Relay UE sends the modified SI and/or PWS to the remote UE in RRC_CONNECTED using PC5-RRC message voluntarily.
· Option 3: gNB sends SI change indication and/or PWS notifications to the remote UE in RRC_CONNECTED using dedicated signaling. Then remote UE can acquire the SI using legacy dedicatedSIBRequest.
· Option 4: gNB sends the modified SI and/or PWS to the remote UE in RRC_CONNECTED using dedicated signaling.
For option 1, new PC5-RRC message shall be introduced to forward Short Message to remote UE. The disadvantage is extra bi-directional PC5-RRC signaling. 
For option 2, procedure of relay UE sends the modified SI and/or PWS to the remote UE using PC5-RRC message voluntarily should be described. The disadvantage is SL signaling overhead for unnecessary SI. 
For option 3, Short Message can be included in RRCReconfiguration message as a container. Option 3 avoids unnecessary SI acquisition by the remote UE.
For option 4, it is up to gNB implementation, no spec impacts. gNB does not sure which is interested SI of the remote UE, it needs to send all the modified SI to the remote UE.
Furthermore, option 1 and option 2 are common for both remote UE in RRC_CONNECTED and in RRC_IDLE/ RRC_INACTIVE.
To avoid SL resource waste due to the relay UE sends the same modified SI and/or PWS to every linked remote UEs via unicast, the modified SI and/or PWS can be transmitted via SL broadcast to reduce the SL signaling overhead.
Proposal 9: Relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request.
Proposal 10: Relay UE can voluntarily forward the SIBs/posSIBs to remote UE via SL broadcast.
Issue 3: whether short message can be indicated by PC5-RRC?
[bookmark: _GoBack]If proposal 10 is agreed, it is unnecessary to support SL short message transmission.
Proposal 11: Short message indicated by PC5-RRC is not supported.
Conclusion
According to the above discussion, the observation and proposals on the above issues are as follows:
Observation 1: The PC5 RLC entity for relay traffic is different from the PC5 RLC entity for SL communication in PC5 interface.
Proposal 1: RLC TM mode should be used for remote UE’s SRB0 in both PC5 and Uu interface.
Proposal 2: Uu RLC configuration for remote UE’s SRB0 message should be specified (fixed) in specification.
Proposal 3: The relay UE establishes the PC5 RLC entity for relay when receiving the first unicast TMD PDU from the remote UE.
Proposal 4: The relay UE can skip UAC procedure when IDLE/INACTIVE relay UE intends to access network only for the purpose of relaying but not for its own service.
Proposal 5: RRC_IDLE/ RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
Proposal 6: RAN2 sends LS to CT1 and CC SA2 to inform the agreement that RRC_IDLE/ RRC_INACTIVE relay UE initiates RRC establishment/resume procedure upon service request procedure from NAS.
Proposal 7: L2 Remote UE doesn’t receive the system information via PC5 before PC5 connection establishment with L2 Relay UE.
Proposal 8: Remote UE can request any SIB from the linked relay UE.
Proposal 9: Relay UE can voluntarily forward the SIBs/posSIBs to remote UE without a request.
Proposal 10: Relay UE can voluntarily forward the SIBs/posSIBs to remote UE via SL broadcast.
Proposal 11: Short message indicated by PC5-RRC is not supported.
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