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Abstract of the contribution:  This contribution discusses a new cause for Layer-2 link release due to RRC connection establishment failure in a 5G ProSe Layer-2 U2N Relay/a 5G ProSe Layer-2 U2N Remote UE.
1. Discussion

Figure 16.x.5.1-1 in the RAN2 Stage 2 running CR [1] describes the procedure for Layer-2 UE-to-Network (U2N) remote UE connection establishment as quoted below:
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2. RRCSetupRequest

3. Prepare PC5 and Uu RLC channel for SRB1

4. RRCSetupComplete

6. Prepare PC5 and Uu RLC channel for SRB2/DRB

6. RRCReconfiguration 

2. RRCSetup

5. SecurityModeCommand 

5. SecurityModeComplete

6. RRReconfigurationComplete

1. Discovery

1. PC5 Connection Establishment


Figure 16.x.5.1-1: Procedure for U2N Remote UE connection establishment
1. The U2N Remote and U2N Relay UE perform discovery procedure, and establish PC5-RRC connection using NR V2X procedure.

2. The U2N Remote UE sends the first RRC message (i.e., RRCSetupRequest) for its connection establishment with gNB via the Relay UE, using a specified PC5 RLC bearer configuration. If the U2N Relay UE is not in RRC_CONNECTED, it needs to do its own connection establishment upon reception of a message on the specified PC5 RLC bearer.  The gNB responds with an RRCSetup message to U2N Remote UE. The RRCSetup delivery to the U2N Remote UE uses a specified PC5 RLC bearer configuration. 

3. The gNB and U2N Relay UE perform relaying channel setup procedure over Uu. According to the configuration from gNB, the U2N Relay/Remote UE establishes an RLC channel for relaying of SRB1 towards the U2N Remote UE over PC5. 

4. The RRCSetupComplete message is sent by the U2N Remote UE to the gNB via the U2N Relay UE using SRB1 relaying channel over PC5 and SRB1 relaying channel configured to the U2N Relay UE over Uu. Then the U2N Remote UE is RRC connected over Uu. 

5. The U2N Remote UE and gNB establish security following Uu procedure and the security messages are forwarded through the U2N Relay UE.

6. The gNB sends an RRCReconfiguration message to the U2N Remote UE via the U2N Relay UE, to setup the SRB2/DRBs for relaying purpose. The U2N Remote UE sends an RRCReconfigurationComplete message to the gNB via the U2N Relay UE as a response. In addition, the gNB setups additional RLC channels between the gNB and U2N Relay UE for the relay traffic.




As described in step 2 above, a Layer-2 U2N Remote UE shall establish its RRC connection with gNB after the PC5-RRC connection (i.e. Layer-2 link) has been established with a Layer-2 U2N Relay UE. In case the Layer-2 U2N Relay UE is not in RRC_CONNECTED, the Layer-2 U2N Relay UE needs to perform its own RRC connection establishment with the gNB upon reception of the RRCSetupRequest message from the Layer-2 U2N Remote UE. 

According to TS 38.331 [2], the AS layer shall inform upper layers about the failure to establish the RRC connection if T300 expires or a RRCReject message is received from the gNB as quoted below:
	5.3.3
RRC connection establishment

5.3.3.1
General
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Figure 5.3.3.1-1: RRC connection establishment, successful
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Figure 5.3.3.1-2: RRC connection establishment, network reject

…
5.3.3.7
T300 expiry

The UE shall:

1>
if timer T300 expires:

2>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

…
2>
inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

…

5.3.15.2
Reception of the RRCReject by the UE

The UE shall:

1>
stop timer T300, if running;

1>
stop timer T319, if running;
1>
stop timer T302, if running;

1>
reset MAC and release the default MAC Cell Group configuration;
1>
if waitTime is configured in the RRCReject:
2>
start timer T302, with the timer value set to the waitTime;

1>
if RRCReject is received in response to a request from upper layers:

2>
inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';

1>
if RRCReject is received in response to an RRCSetupRequest:

2>
inform upper layers about the failure to setup the RRC connection, upon which the procedure ends;

1>
else if RRCReject is received in response to an RRCResumeRequest or an RRCResumeRequest1:

2>
if resume is triggered by upper layers:

3>
inform upper layers about the failure to resume the RRC connection;

...




Observation: The AS layer shall inform upper layers if the RRC connection establishment fails.
In case the RRC connection establishment initiated by either the Layer-2 U2N Remote UE or the Layer-2 U2N Relay UE fails, the established Layer-2 link becomes useless and thus should be released.
Proposal:
The Layer-2 U2N Remote UE/the Layer-2 U2N Relay UE shall initiate the Layer-2 link release if the AS layer informs about the failure to establish the RRC connection.
Text proposal on TS 23.304-h11 for this proposal is listed below for reference:
Start of Change in TS23.304
6.4.3.6
Layer-2 link management over PC5 reference point for 5G ProSe UE-to-Network Relay
The Layer-2 link procedures over PC5 reference point for unicast mode 5G ProSe Direct Communication as depicted from clause 6.4.3.1 to clause 6.4.3.5 can be used for the PC5 reference point between 5G ProSe Remote UE and 5G ProSe UE-to-Network Relay, with the following differences and clarifications:

-
The Layer-2 link modification procedure is applicable to ProSe Communication via 5G ProSe Layer-3 UE-to-Network Relay, other procedures are applicable to both ProSe Communication via 5G ProSe Layer-2 UE-to-Network Relay and ProSe Communication via 5G ProSe Layer-3 UE-to-Network Relay.

-
The UE oriented Layer-2 link establishment is used with UE-1 representing the 5G ProSe Remote UE and UE-2 representing the 5G ProSe UE-to-Network Relay. For other procedures either UE-1 represents the 5G ProSe Remote UE and UE-2 represents the 5G ProSe UE-to-Network Relay, or UE-1 represents the 5G ProSe UE-to-Network Relay and UE-2 represents the 5G ProSe Remote UE. I.e. the Layer-2 link establishment is initiated by the 5G ProSe Remote UE, while other procedures may be initiated either by the 5G ProSe Remote UE or by the 5G ProSe UE-to-Network Relay.

For the UE oriented Layer-2 link establishment as described in the clause 6.4.3.1,

-
In step 1, the 5G ProSe Remote UE determines the destination Layer-2 ID for PC5 unicast link establishment based on the unicast source Layer-2 ID of the selected 5G ProSe UE-to-Network Relay (as specified in clause 5.8.3) during UE-to-Network Relay discovery as specified in clause 6.3.2.3.

-
In step 2, 5G ProSe Remote UE (UE-1) determines the Relay Service Code to be used. The Relay Service Code to be used is selected from the received Relay Service Code(s) during UE-to-Network Relay discovery as specified in clause 6.3.2.3.

-
In step 3, 5G ProSe Remote UE (UE-1) sends a unicast Direct Communication Request message to the selected 5G ProSe UE-to-Network Relay. The destination Layer-2 ID used to send the Direct Communication Request message shall be unicast Layer-2 ID as determined in step 1. The Direct Communication Request message includes:

-
Source User Info: the identity of the Remote UE requesting relay operation (i.e. User Info ID).

NOTE 1:
The details of which additional identity/identities of the Remote UE to be included during Layer-2 link establishment will be decided by SA WG3.

-
Target User Info: the identity of the UE-to-Network Relay provided to the 5G ProSe Remote UE during UE-to-Network Relay Discovery procedure (i.e. User Info ID).

-
Relay Service Code: indicates the connectivity service provided by the 5G ProSe UE-to-Network Relay as requested by the 5G ProSe Remote UE.

-
Security Information: the information for the establishment of security.

-
In step 4 and step 5, step 4a and step 5a are performed if the 5G ProSe UE-to-Network Relay's identity matches the Target User Info and the Relay Service Code is one of the Relay Service Codes included during UE-to-Network Relay discovery as specified in clause 6.3.2.3. The Source User Info in the Direct Communication Accept message is the identity of the UE-to-Network Relay (i.e. User Info ID). In the case of 5G ProSe Layer-2 UE-to-Network Relay, the Remote UE does not send the IP Address Configuration, Link-Local IPv6 Address and QoS Info to the 5G ProSe Layer-2 UE-to-Network Relay, and the Direct Communication Accept message does not include IP Address Configuration, Link-Local IPv6 Address and QoS Info. In the case of 5G ProSe Layer-3 UE-to-Network Relay, the Direct Communication Accept message does not include the IP Address Configuration indicating the value "address allocation not supported".

-
In the case of 5G ProSe Layer-2 UE-to-Network Relay, step 6 is not performed.

For the link identifier update as described in the clause 6.4.3.2,

-
Application Layer ID is replaced by User Info ID.

-
In the case of 5G ProSe Layer-2 UE-to-Network Relay, the changed identifiers do not include IP address/prefix.

For the Layer-2 link release as described in the clause 6.4.3.3,

-
In step1, if the Layer-2 link release procedure is initiated by the 5G ProSe UE-to-Network Relay, the Disconnect Request message may indicate the 5G ProSe UE-to-Network Relay is temporarily not available as described in clause 5.12.

NOTE 2:
The form of the temporarily not available indication will be determined by stage 3.

-
If the service authorization for acting as a 5G ProSe Remote UE or as a 5G ProSe UE-to-Network Relay is revoked, the 5G ProSe Remote UE or the 5G ProSe UE-to-Network Relay should initiate the release of the layer-2 link that the revoked authorization affects.

-
A 5G ProSe Layer-2 Remote UE or a 5G ProSe Layer-2 UE-to-Network Relay initiates the release of the layer-2 link upon receiving the indication from its AS layer that PC5-RRC connection has been released as specified in TS 38.300 [12].

-
A 5G ProSe Layer-2 Remote UE or a 5G ProSe Layer-2 UE-to-Network Relay initiates the release of the layer-2 link upon receiving the indication from its AS layer about the failure to establish Uu-RRC connection as specified in TS 38.300 [12].
NOTE 3:
The timing to initiates layer-2 link release is up to UE implementation.

A 5G ProSe Remote UE and a 5G ProSe UE-to-Network Relay shall set up a separate PC5 unicast links if an existing unicast link(s) was established with a different Relay Service Code or without a Relay Service Code.

Each PC5 unicast link for 5G ProSe UE-to-Network Relay is associated with a Unicast Link Profile, which includes:

-
User Info ID and Layer-2 ID of 5G ProSe Remote UE; and

-
User Info ID and Layer-2 ID of 5G ProSe UE-to-Network Relay; and

-
Relay Service Code; and

-
In the case of 5G ProSe Layer-3 UE-to-Network Relay, the network layer protocol and the information about PC5 QoS Flow(s).

The Unicast Link Profile shall be updated accordingly after a Layer-2 link modification or Layer-2 link identifier update.

End of Change
2. Conclusion
This contribution discusses a new cause for Layer-2 link release due to RRC connection establishment failure in a 5G ProSe Layer-2 U2N Relay/a 5G ProSe Layer-2 U2N Remote UE and propose the following:
Observation: The AS layer shall inform upper layers if the RRC connection establishment fails.
Proposal:
The Layer-2 U2N Remote UE/the Layer-2 U2N Relay UE shall initiate the Layer-2 link release if the AS layer informs about the failure to establish the RRC connection.
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