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Abstract of the contribution:  This contribution discusses a restriction on remote UE paging in the current 5G ProSe Layer-2 U2N Relay operation.
1. Discussion

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



After the PC5 connection (i.e. PC5 unicast link) between the remote UE and the relay UE has been established, the remote UE can then perform RRC connection establishment with gNB via the relay UE. With the RRC connection being established, the remote UE may then register to the network and access network service. The remote UE may also transmit an identity of the remote UE and a UE specific DRX cycle to the relay UE so that the relay UE can monitor all paging occasions (POs) for the remote UE or receive the paging message via dedicated RRC signalling from the NG-RAN and then forward the paging message to the remote UE according to section 16.x.5.4 in [1].
Since a remote UE needs to discover a relay UE and establish a PC5 unicast link with the relay UE according to a Relay Service Code (RSC) corresponding to a desired connectivity service [2], it implies the remote UE shall start relay discovery when the upper layers request the desired connectivity service. In other words, the current Layer-2 U2N Relay operation is triggered only when there is a mobile-originating service request from the upper layers. And, remote UE paging reception via a Layer-2 U2N relay is only available after the mobile-originating service has been initiated in the remote UE.
Observation: In the current 5G ProSe Layer-2 U2N Relay operation, remote UE paging reception via a 5G ProSe Layer-2 U2N relay is only be available after a mobile-originating service has been initiated in the remote UE.
However, we think it should be beneficial for a remote UE to connect with a Layer-2 U2N relay UE just for receiving paging messages via the Layer-2 U2N relay UE so that it could access a mobile-terminating service (e.g. a terminating call) from the network when there is no mobile-originating service being initiated before in the remote UE.
Therefore, we propose to specify a default RSC for remote UE paging via Layer-2 U2N relay so that a remote UE can discover a relay UE and establish PC5 unicast link with the relay UE by using this default RSC without initiating any mobile-originating connectivity service first. 
Proposal:
A default RSC is provided to 5G ProSe U2N remote UE and 5G ProSe U2N relay UE for remote UE paging via 5G ProSe Layer-2 U2N relay so that a remote UE can discover a relay UE and establish PC5 unicast link with the relay UE by using this default RSC.
Text proposal on TS 23.304-h11 for this proposal is listed below for reference:
Start of Change in TS23.304
5.8.3.1
Common identifiers for 5G ProSe UE-to-Network Relay

The following parameters are used for the 5G ProSe UE-to-Network Relay Discovery Announcement message (Model A), where Source Layer-2 ID and Destination Layer-2 ID are used for sending and receiving the message, and Announcer Info and Relay Service Code are contained in the message:
-
Source Layer-2 ID: the 5G ProSe UE-to-Network Relay self-selects a Source Layer-2 ID for 5G ProSe UE-to-Network Relay Discovery.

-
Destination Layer-2 ID: the Destination Layer-2 ID for 5G ProSe UE-to-Network Relay Discovery is selected based on the configuration as described in clause 5.1.4.1.

-
Announcer Info: provides information (i.e. User Info ID) about the announcing user.

-
Relay Service Code: parameter identifying a connectivity service the 5G ProSe UE-to-Network Relay provides to a 5G ProSe Remote UE. The Relay Service Codes are configured in a 5G ProSe UE-to-Network Relay for advertisement. Additionally, the Relay Service Code may also identifies authorized users the 5G ProSe UE-to-Network Relay would offer service to, and may be used to select the related security policies or information e.g. necessary for authentication and authorization between the 5G ProSe Remote UE and the 5G ProSe UE-to-Network Relay (e.g. a Relay Service Code for relays for police members only would be different than a Relay Service Code for relays for Fire Fighters only, even though potentially they provided connectivity to same DN e.g. to support Internet Access). A default RSC is used for 5G ProSe remote UE paging via 5G ProSe Layer-2 U2N relay.
The following parameters are used for the 5G ProSe UE-to-Network Relay Discovery Solicitation message (Model B), where Source Layer-2 ID and Destination Layer-2 ID are used for sending and receiving the message, and Discoverer Info and Relay Service Code are contained in the message:

-
Source Layer-2 ID: the 5G ProSe Remote-UE self-selects a Source Layer-2 ID for 5G ProSe UE-to-Network Relay Discovery.

-
Destination Layer-2 ID: the Destination Layer-2 ID for 5G ProSe UE-to-Network Relay Discovery is selected based on the configuration as described in clause 5.1.4.1.

-
Discoverer Info: provides information (i.e. User Info ID) about the discoverer user.

-
Relay Service Code: information about connectivity that the discoverer UE is interested in. The Relay Service Codes are configured in the 5G ProSe Remote UEs interested in related connectivity services.

The following parameters are used in the 5G ProSe UE-to-Network Relay Discovery Response message (Model B), where Source Layer-2 ID and Destination Layer-2 ID are used for sending and receiving the message, and Discoveree Info and Relay Service Code are contained in the message:

-
Source Layer-2 ID: the 5G ProSe UE-to-Network Relay self-selects a Source Layer-2 ID for 5G ProSe UE-to-Network Relay Discovery.

-
Destination Layer-2 ID: set to the Source Layer-2 ID of the received 5G ProSe UE-to-Network Relay Discovery Solicitation message.

-
Relay Service Code: identifies the connectivity service the 5G ProSe UE-to-Network Relay provides to 5G ProSe Remote UEs that matches the Relay Service Code from the corresponding Discovery Solicitation message.

-
Discoveree Info: provides information (i.e. User Info ID) about the discoveree.

The following parameters may be used in the Relay Discovery Additional Information message (for Model A) based on the procedure defined in clause 6.5.1.3 for 5G ProSe UE-to-Network Relay where Source Layer-2 ID and Destination Layer-2 ID are used for sending and receiving the message, and the other parameters are contained in the message:

-
Source Layer-2 ID: the 5G ProSe UE-to-Network Relay self-selects a Source Layer-2 ID to send the Relay Discovery Additional Information message.

-
Destination Layer-2 ID: the Destination Layer-2 ID to send the Relay Discovery Additional Information message is selected based on the configuration as described in clause 5.1.4.1.

-
Relay Service Code: the Relay Service Code associated with the message. The Relay Service Code is used to identify the security parameters needed by the receiving UE to process the discovery message.

-
Announcer Info: provides information about the announcing user.

-
Additional parameters: the additional parameters for 5G ProSe Layer-3 UE-to-Network Relay (when applicable) are defined in clause 5.8.3.2.

End of Change
2. Conclusion
This contribution discusses a restriction on remote UE paging in the current 5G ProSe Layer-2 U2N Relay operation and propose the following:
Observation: In the current 5G ProSe Layer-2 U2N Relay operation, remote UE paging reception via a 5G ProSe Layer-2 U2N relay is only be available after a mobile-originating service has been initiated in the remote UE.
Proposal:
A default RSC is provided to 5G ProSe U2N remote UE and 5G ProSe U2N relay UE for remote UE paging via 5G ProSe Layer-2 U2N relay so that a remote UE can discover a relay UE and establish PC5 unicast link with the relay UE by using this default RSC.
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