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Abstract of the contribution: The contribution proposes a solution that is midway between C1 (Group Owner) and C5 (Ad-Hoc).

1
Discussion
Solution C1 (Group Owner) uses a fully centralised architecture in which a single node (the Group Owner) performs not only radio resource management, but is also the point traversed by all traffic exchanged within the ProSe group. In other words, all traffic between any non-GO UEs traverses two hops.
In contrast, solution C5 (and possibly C6, C8) use a fully decentralised architecture with no centralised radio resource management and traffic that is directly exchanged between each pair of UEs (single hop).
There is also a possibility for a hybrid approach that is currently not captured in the TR, as follows:

· Centralised node for synchronisation signal and radio resource management (like in C1);

· Direct traffic transmission between each pair of UEs (like in C5, C6, C8).
Such a solution is proposed in this paper. The centralised node is referred to as Peer Radio head (PRH).

2
Proposal
It is proposed to agree the PRH solution for inclusion in TR 23.703 as proposed below.
######################### TEXT PROPOSAL FOR TR 23.703 #########################

6.x.1
Solution Cx: One-to-many communication with centralised radio resource management and direct UE-to-UE communication (Peer Radio Head)
6.x.1.1
Functional description

6.x.1.1.1
General

The solution described in this clause addresses the key issue "ProSe one-to-many communications" described in clause 5.12. It is designed to work in or out of network coverage.

This solution (referred to as Peer Radio Head solution) is a hybrid approach combining features from existing solutions, as follows:

· Centralised node for common synchronisation signal and radio resource management (like in C1);

· Direct traffic exchange between each pair of UEs (like in C5, C6, C8).
6.x.1.1.2
System architecture

Depicted in Figure 6.x.1.1.2-1 is the Peer Radio Head (PRH) architecture for ProSe communications.
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Figure 6.x.1.1.2-1: Peer Radio Head architecture for ProSe communications
New or enhanced reference points:

PC5c:
This is the control plane reference point between a UE and the PRH. It is used to for provision of common synchronisation signal and for radio resource management.

PC5u:
This is the user plane reference point between two UEs.

The salient features of this architecture are:

· Before direct communication can be established between two or multiple ProSe-enabled UEs, these UEs need to become members of the same Peer Radio Head (PRH) Group. Essentially, a PRH Group is a collection of UEs associated with the common Peer Radio Head functionality.
· One of the UEs in a PRH Group plays the role of the "Peer Radio Head" by providing a common synchronisation signal and centralised radio resource management for all UEs in the PRH group
· All PRH Group members need to be within transmission range of each other.

· All traffic exchanged within the PRH Group is forwarded directly between the UEs (without going via the PRH).
-
The PRH may be able to provide QoS support.
ProSe one-to-many communications in the PRH Group are IP-based. IP packets are encapsulated within layer-2 frames. As a minimum, the layer-2 frame header consists of the following fields:

-
Destination Layer-2 ID: this identifier can take the form of either an individual (unicast) or a group (multicast) identifier;

-
Source Layer-2 ID: this identifier is always set to the individual (unicast) identifier of the sender's device.
Other aspects of the layer-2 frames are in the scope of RAN groups.

UEs engaging in joining the same PRH Group may be configured with the following data:

-
Layer-2 Group ID - a layer-2 identifier uniquely identifying an application level group of which all UEs are members, and

-
Group Master Key – a static security key that is common for all members of this application level group. This key is used for derivation of encryption and integrity protection keys for all traffic sent within the group.

6.2.1.2
Procedures

Figure 6.2.1.2-1 shows a signalling flow of resource allocation for one-to-many communication. It is assumed that UE1 wants to initiate one-to-many communication. The high-level procedure for resource acquisition includes the following steps:
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Figure 6.2.1.2-1: Radio resource management in a PRH Group

1.
Prose-enabled UEs are configured for with a commonLlayer-2 Group ID and corresponding group master key.
2.
PRH broadcasts the information about the radio resources reserved for ProSe communication to UEs within its coverage.
3.
UE1 requests PRH to allocate resource.
4.
PRH allocates resource for transmission to UE1. 

5.
UE1 sends the broadcast data on the allocated radio resource for ProSe communications.
6.2.1.3
Impact on existing entities and interfaces

The solution has no specification impact on existing RAN entities.

The solution has no specification impact on existing EPC entities.

6.2.1.4
Solution evaluation

Editor's Note: The fulfilment of requirements in clause 4.2 needs will be evaluated.  
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1. Pre-configured information for broadcast/group communication
2. Resource pool announcement for broadcast communication
3. Resource request for broadcast communication
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