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1. Introduction
At TSG-RAN#66, the WID of ProSe enhancement was agreed. In this WID, following motivation is included [1];
	1) Define enhancements to D2D communication to enable the following features:

a) Support the extension of network coverage using L3-based UE-to-Network Relays, including service continuity (if needed), based on Release 12 D2D communication, considering applicability to voice, video. [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)


System architecture of ProSe UE-to-Network Relays has been investigated in SA2, many aspects are already agreed as described in the Annex [2], however, bearer mapping architecture of ProSe UE-to-Network Relays is still unclear.
In this contribution, the RAN aspects of bearer mapping architecture based on the above motivation and assumptions are further discussed.
2. Discussion
2.1. Design of radio bearer for ProSe UE-to-Network Relay
According to the agreed architecture [2], Direct Communication over PC5 reference point is connectionless, i.e., there is no signalling for one-to-many Direct Communication. Therefore, it’s assumed there’s no RRC CONNECTION between Remote UE and Prose Relay UE.
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Fig. 1 – ProSe UE-to-Network Relay
Observation 1: There’s no RRC CONNECTION between Remote UE and Relay UE.

According to the agreed architecture [2], to provide the PDN connection to the Remote UE(s), the Relay UE announces the discovery message consisting of ProSe Relay (UE) ID, PLMN ID, ProSe Application Relay Code and so on. The Remote UE discovers the Relay UE in proximity and uses the L2 ID of the UE-to-Network Relay for IP address allocation and transfer of user traffic for ProSe UE-to-Network Relay operation. Then the Remote UE transmits/receives the relay traffic to/from the peer entity in the network coverage via Relay UE (Fig. 2). 
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Fig. 2 – ProSe UE-to-Network Relay procedure
Observation 2: Layer 2 ID of Relay UE is associated with a PDN connection by means of Discovery. 
2.1.1. Limitation in Rel-12 one-to-many Direct Communication
The mapping of dedicated radio bearers (DRBs) of Relay UE to ProSe Bearers has two alternatives (Fig. 3);
ALT.1 Each DRB is associated with one ProSe Bearer.
ALT.2 The DRB is associated with multiple ProSe Bearers.
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Fig. 3 – Alternatives of the mapping of DRBs of Relay UE to ProSe Bearers
Regarding the number of the Remote UEs served by the Relay UE, if ALT.1 is supported, the maximum number of the Remote UEs served by the Relay UE would be limited by the maximum number of DRBs, i.e. 8. Additionally, according to the current specification, if ProSe UE in RRC_CONNECTED becomes interested in Direct Communication transmission, the ProSe UE transmits the SidelinkUEInformation message including the list of destination IDs. It is assumed the Relay UE will be in RRC_CONNECTED and also become interest in Direct Communication transmission if the Relay UE serves the Remote UE. So the Relay UE may also transmit the SidelinkUEInformation message based on the current procedure. In this case, the maximum number of the Remote UEs served by the Relay UE would be limited by the current maximum number of the destinations maxSL-Dest-r12, i.e. 16. Therefore, for either alternative, we may need to consider the extension for the aspects of the number of the Remote UE served by the Relay UE.
Proposal 1: RAN2 should take into account the limitations of current specification, if one-to-many Direct Communication is reused.

2.1.2. QoS Aspects
Regarding the QoS control, if ALT.1 is supported, QoS control for each Remote UE’s relay traffic can follow the existing mechanism. On the other hands, if ALT.2 is supported, QoS control for each Remote UE’s relay traffic can’t follow the existing mechanism, so we may need to extend the existing mechanism, e.g. DeNB performs the QoS control for the radio bearer for UE-to-Network Relay in consideration of the number of the Remote UE served by Relay UE and the existing mechanism.
Proposal 2: If ALT.1 is supported, QoS control for each Remote UE’s relay traffic can follow the existing mechanism.
Proposal 3: If ALT.2 is supported, QoS Control mechanism should be extended for ProSe UE-to-Network Relay mechanism.
In consideration of above QoS control aspects, for either alternative of radio bearer design, Relay UE should indicate the change of the condition of served Remote UEs to DeNB. The existing indication for direct communication transmission request, i.e. SidelinkUEInformation message may be reused. However, since the Remote UE may move within the coverage of another Relay UE or completely outside network’s coverage, the Relay UE should have a means to know the absence of a served Remote UE and to report the change of status of the served Remote UEs to the DeNB.

Proposal 4: The Relay UE should have a means to know the absence of a served Remote UE. 
Proposal 5: The Relay UE should indicate to the DeNB the change of the status of the served Remote UEs in order for the DeNB to perform suitable QoS control.
Depending on the agreed alternative, the radio bearer design for UE-to-Network Relay should take into account of the number of served Remote UEs (for ALT. 1) and aspects of QoS control (for ALT. 2).
Proposal 6: The radio bearer design for Relay UE should take into account of the number of served Remote UEs (for ALT. 1) and aspects of QoS control (for ALT. 2)..
3. Conclusion 
In this contribution, we have two observations and six proposals for bearer mapping architecture for ProSe UE-to-Network Relay.
Observation 1:
There’s no RRC CONNECTION between Remote UE and Relay UE.
Observation 2:
Layer 2 ID of Relay UE is associated with a PDN connection by means of Discovery.
Proposal 1:
RAN2 should take into account the limitations of current specification, if one-to-many Direct Communication is reused.
Proposal 2:
If ALT.1 is supported, QoS control for each Remote UE’s relay traffic can follow the existing mechanism.
Proposal 3:
If ALT.2 is supported, QoS Control mechanism should be extended for ProSe UE-to-Network Relay mechanism.
Proposal 4:
The Relay UE should have a means to know the absence of a served Remote UE.
Proposal 5:
The Relay UE should indicate to the DeNB the change of the status of the served Remote UEs in order for the DeNB to perform suitable QoS control.
Proposal 6:
The radio bearer design for Relay UE should take into account of the number of served Remote UEs (for ALT. 1) and aspects of QoS control (for ALT. 2)..
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5. Annex
Following are agreement about the system architecture of ProSe UE-to-Network Relays has been investigated in SA2.
	4.4.3
ProSe UE-to-Network Relay

[…]
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Figure 4.4.3-1: ProSe UE-to-Network Relay

[…]

One-to-one Direct Communication between Remote UEs and ProSe UE-to-Network Relays has the following characteristics:

-
Communication over PC5 reference point is connectionless.

-
ProSe Bearers are bi-directional. IP packets passed to the radio layers on a given ProSe bearer will be transmitted by the physical layer with the associated L2 destination address. IP packets passed up from the radio layers on the same ProSe bearer will have been received over the air addressed to the same L2 destination.

[…]

4.5.4
ProSe UE-to-Network Relaying

ProSe UE-to-Network Relaying shall include the following functions:

-
ProSe Direct discovery following Model A or Model B can be used in order to allow the Remote UE to discover ProSe UE-to-Network Relay(s) in proximity.

-
ProSe Direct discovery that can be used in order to allow the Remote UE to discover L2 address of the ProSe UE-to-Network Relay to be used by the Remote UE for IP address allocation and user plane traffic corresponding to a specific PDN connection supported by the ProSe UE-to-Network Relay.

[…]

4.6.4.3
Identifiers for ProSe UE-to-Network Relay discovery and selection

-
Message type identifier (e.g. identifying Model A or Model B discovery)

-
ProSe Relay (UE) ID: link layer identifier that is used for direct communication and is associated with a PDN connection the ProSe UE-to-Network Relay has established.

-
PLMN ID: this identifies the PLMN to which radio frequencies used on the link to the Remote UE belong. If these radio frequencies are shared between multiple PLMNs, or not allocated to any PLMN, then the choice of PLMN ID is configured by the HPLMN.

-
ProSe Application Relay Code: parameter identifying connectivity the ProSe UE-to-Network Relay provides. (e.g. including APN information).

-
Whether the UE can act as a relay.

-
Status/maintenance flags (e.g. indicating whether the relay is temporarily without connectivity or battery running low so the Remote UEs can seek/reselect another Relay).

[…]

5.1.2.2
UE - UE-to-Network Relay
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Figure 5.1.2.2-1: User Plane for UE-to-Network Relay
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