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1 Introduction 

One of the technology components discussed in RAN1 as part of the study item on LTE Rel-10 is relaying, where the relay node is wirelessly connected to radio-access network via a donor cell. RAN1 has concluded that LTE Rel-10 should support relay node that:

1. appears to a UE as a separate cell with non-colliding PCI;

2. appears to a Rel-8 UEs as Rel-8 eNB in order to assure backward compatibility; 

3. may appear to Rel-10 UEs differently than Rel-8 eNodeB if changes are justified;
4. could be deployed in the coverage area of a donor cell/eNB that has sufficient capacity to support relay node.
Considering that architecture and many protocol aspects are responsibility of RAN3, RAN1 has asked RAN3 (and RAN2) to study these aspects, taking the RAN1 decision into account ‎[1].
RAN3 had the first round of discussions at RAN3 #63-bis where Ericsson presented on a high level a simple, but efficient relay solution built on Rel-8 functional split and protocol stacks. We hereby describe further the details of that concept.
2 Proposed solution
2.1 Deployment requirements
The usage scenarios and the requirements specified by RAN1 define that an anchor cell/eNB, see Figure 1, provides transport service for:

a) Control/User plane for the UEs served by the “Relay node” and

b) Control plane for the “Relay node”.

Considering that the “Relay node” is a managed node, i.e. there shall be logical connectivity between the “Relay node” and Domain Manager, the anchor cell/eNB shall also provide transport service for

c)  Management plane for the “Relay node”.
Further, the interface between the “Relay node” and the UE shall be Rel-8 compatible Uu interface where the “Relay node” has non-colliding PCI. The interface between the anchor eNB and the “Relay node” is Rel-10 Uu.
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Figure 1 eNB deployment with “Relay node”
2.2 Concept for data transport
Considering the deployment requirements, it could be seen that the functional split that has already been studied and adopted for LTE holds also true for this deployment scenario. Hence, see Figure 2:
a) the “Relay node” would appear to the eNB as a (Rel-10) UE
 but also as another eNB;

b) the “Relay node” would appear to the UE as an eNB.

As the “Relay node” is a combination of relay UE (r-UE) and relay eNB (r-eNB). The eNB that serves the relay UE could be called donor eNB (d-eNB).
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Figure 2 Definition of the “Relay node”
Therefore the EPC shall provide subscriber profile for the relay Ue so that: 
a) the E-RAB-s for relay eNB (r-eNB) S1-C and management plane would not be vulnerable to pre-emption actions;

b) the E-RAB-s for relay eNB (r-eNB) S1-C and management plane may pre-empt other E-RAB-s;

c) the E-RAB-s for relay eNB (r-eNB) S1-C and management plane would fulfill respective delay and packet loss requirements;

d) the relay eNB (r-eNB) would be able to offer E-RAB-s for the UE with requested QoS configuration.
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Figure 3 Data transport to/from relay eNB
The simplest form for data transfer to/from relay eNB is illustrated on Figure 3. This solution for data transfer fulfils all the functional requirements. However, considering that by far the most common handover in relation to cell controlled by relay eNB is from/to donor cell. Therefore the architecture illustrated on Figure 3 could be optimized by collapsing the SGW/PGW functionality for the relay eNB bearers to the donor eNB. Essentially that would mean local break kind of functionality for the bearers to relay eNB, see Figure 4.
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Figure 4 Optimised data transport to/from relay eNB
Considering by far the most common mobility scenario, the solution described on Figure 4 could be further optimized by deploying HeNB Gw like functionality for both S1-C and S1-U in the donor eNB that would allow to e.g. minimize the amount of user data that is transmitted from the donor eNB to the relay eNB, see Figure 5.
I
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Figure 5 Optimised data transport to/from relay eNB with HeNB GW-like functionality
3 Conclusion and proposal
We have described the functional requirements imposed by the definition of the “Relay node” by RAN1 and a network element that is managed by the Domain Manager. Considering those requirements and the thoroughly studied LTE architecture, we propose simple solution that has no architectural impact while fulfils all the requirements.
Therefore we propose to capture the concept presented in chapter 2 in the technical report for Rel-10 “Relay node”.
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