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1. Introduction

CT1 have worked in their 5G_ProSe specifications on Relay Service Code (RSC).
When analysing the work performed by CT1 in 3GPP TS 24.554 [1] and the stage 2 detailed work on RSC, it seems that there are some issues regarding the RSC determination in the remote UE for 5G ProSe Layer-3 UE-to-network relay scenario.
2. Discussion

3GPP TS 24.554 [1] specifies the UE-to-network relay discovery procedure over PC5 interface under clause 8.2.1. The purpose of this procedure is to enable a ProSe-enabled UE to detect and identify another ProSe-enabled UE over PC5 interface for UE-to-network relaly communication between a UE and 5GCN.
There are two models defined for discovery; model A and mode B.

The model A uses a single discovery protocol message (announcement) while the model B uses two discovery protocol messages (solicitation and response).
For both models the remote UE needs to determine the RSC for announcing or monitoring (model A), or solicitation (model B).
Present 3GPP TS 24.554 indicates that the RSC is set according to information provided by configuration parameters for 5G ProSe UE-to-network relay (clause 5.2.5).
Quote of clause 8.2.1.2.1.2 (model A) 3GPP TS 24.554 [1]:

When the UE is triggered by an upper layer application to announce availability of a connectivity service provided by a UE-to-network relay, if the UE is authorised to perform the announcing UE procedure for UE-to-network relay discovery, then the UE:

a)
if the UE is served by NG-RAN, and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages for relay discovery as specified in 3GPP TS 38.331 [13], shall perform a service request procedure or mobility registration procedure as specified in 3GPP TS 24.501 [11];
b)
shall obtain a valid UTC time for the discovery transmission from the lower layers and generate the UTC-based counter corresponding to this UTC time as specified in clause 11.2.5;

c)
shall generate a PROSE PC5 DISCOVERY message for UE-to-network relay discovery announcement according to clause 10.2.1. In the PROSE PC5 DISCOVERY message for UE-to-network relay discovery announcement, the UE:

1)
shall set the announcer info parameter to the User info ID for the UE-to-network relay discovery parameter, as specified in clause 5.2.5;

2)
shall set the relay service code parameter to the relay service code parameter identifying the connectivity service to be announced, as specified in clause 5.2.5;
[..]

Quote of clause 8.2.1.3.1.2 (model B) 3GPP TS 24.554 [1]:

When the UE is triggered by an upper layer application to solicit proximity of a connectivity service provided by a UE-to-network relay UE, or when the periodic measurement timer T5091 expires, and if the UE is authorised to perform the discoverer UE procedure for UE-to-network relay discovery, then the UE:

a)
if the UE is served by NG-RAN, and the UE in 5GMM-IDLE mode needs to request resources for sending PROSE PC5 DISCOVERY messages for relay discovery as specified in 3GPP TS 38.331 [13], shall perform a service request procedure as specified in 3GPP TS 24.501 [11];
b)
shall obtain a valid UTC time for the discovery transmission from the lower layers and generate the UTC-based counter corresponding to this UTC time;

c)
shall generate a PROSE PC5 DISCOVERY message for UE-to-network relay discovery solicitation. In the PROSE PC5 DISCOVERY message for UE-to-network relay discovery solicitation, the UE:

1)
shall set the discoverer info parameter to the User info ID for the UE-to-network relay discovery parameter, configured in clause 5.2.5;

2)
shall set the relay service code parameter to the relay service code parameter identifying the connectivity service to be solicited, configured in clause 5.2.5;
[..]

However, when analysing the stage 2 details (see 3GPP TS 23.304 [2]) of how the remote UE can perform determination of RSC for 5G ProSe Layer-3 UE-to-network relay scenario, one notices that there is lack of information to perform it.

Let’s consider the following scenario:
1) The remote UE registers towards the 5GCN and receives both URSP rules and ProSe policies from the network.

2) When an application starts, the remote UE performs URSP matching and may determine to transmit the application via 5G ProSe Layer-3 UE-to-network relay, based on the “5G ProSe Layer 3 UE-to-Network Relay Offload indication” within the matched rule selection descriptor (RSD) as defined in clause 6.5.4 of 3GPP TS 23.304 [2].

3) The remote UE then triggers the discovery of 5G ProSe relay with the identifiers defined in clause 5.8.3 of TS 23.304, including the RSC.
Now, the issue is how the remote UE can determine the RSC for the UE-to-network relay discovery relay discovery as it seems to be absent (as no other component is allowed to be transferred together with the “5G ProSe Layer 3 UE-to-Network Relay Offload indication” in the same RSD, and thus the remote UE has no idea which RSC should be used for this application).

Additionally, another problem is found as when the relayed applications have different requirements on PDU session parameters, e.g., DNN or S-NSSAI, the relay UE may further establish relay PDU session using wrong PDU session parameters as each RSC is associated with a specific set of PDU session parameters.
3 Conclusion
This paper provides an analysis of the RSC determination in the remote UE for 5G ProSe Layer-3 UE-to-network relay scenario. Unfortunately, stage 2 lacks details on this RSC determination, and therefore the remote UE has no idea which RSC should be used for the application.
Hence, the authors of this paper propose to liaise SA2 to ask how the RSC determination in the remote UE is performed for 5G ProSE Layer-3 UE-to-network relay scenario (see C1-21abcd).
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