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1 Introduction

Relaying or Multi-hop communication is considered as one of the promising technologies for further improving coverage, throughput and capacity for LTE-Advanced networks at low deployment costs. At last RAN1#53bis meeting companies provided their views on candidate Relaying attributes/functionalities, and referring to the contributions in [1] to [5] a first (non-exhaustive) list of candidate attributes/functionalities includes the following:
· 2-hop vs more than 2-hop communication
· (Advanced) L1 vs L2 vs L3 relay

· Distributed vs centralized scheduling 
· Transparent vs non-transparent relay
· Half-duplex vs full-duplex relay
· Single vs multi-antenna relay

· In-band vs out-of-band relay
· Cooperative relay

· Fixed vs mobile relay

· Infrastructure vs UE relay
In view of above long list the question is on how to continue discussion on the Relaying topic. In this contribution we propose to look at and to discuss the possible deployment scenarios of Relay nodes with focus on their legacy support of LTE eNodeBs and UEs. As outcome of the discussion, it is proposed to agree on the deployment scenario(s) to be considered as baseline for further discussion on the candidate Relaying attributes/functionalities. 

2 Deployment scenarios of Relay nodes
Referring to the LTE-Advanced requirements TR in [6] the following requirements wrt backward compatibility have been agreed:

“Advanced E-UTRA and Advanced E-UTRAN shall be backwards compatible with Release 8 E-UTRA and E-UTRAN in the sense that

· a Release 8 E-UTRA terminal can work in an Advanced E-UTRAN, 

· an Advanced E-UTRA terminal can work in an Release 8 E-UTRAN

However, non-backward compatible element might be considered if significant gain or benefit can be achieved.”
As consequence the question to clarify is to what extent the backwards compatibility requirements apply also to a Relay Node, in the following referred to as NodeR, as in a multi-hop communication system basically a NodeR pretends to be an eNodeB for UE and to be a UE for eNodeB. According to our understanding there are two possible deployment scenarios of NodeRs as depicted in Figure 1. To simplify matters a 2-hop communication system has been considered. 
Scenario 1: 

· Coverage of the cell is provided by an LTE-Advanced eNodeB.

· The serving eNodeB supports direct connections to/from LTE-Advanced UEs and legacy LTE UEs as well.

· NodeRs may be deployed in the cell for providing additional coverage at cell-edge or coverage holes to all UEs (LTE-Advanced and legacy LTE UEs) located in these areas. UEs communicate with the serving eNodeB in uplink and downlink through the intermediate NodeRs.
Referring to scenario 1 we need to clarify whether connections to/from legacy LTE UEs through intermediate NodeRs should be supported.
(Issue 1 for clarification: Should connections in an LTE-Advanced cell to/from legacy LTE UEs through intermediate NodeRs be supported?
Scenario 2:
· Coverage of the cell is provided by an LTE eNodeB.

· The serving eNodeB supports connections to/from legacy LTE UEs and LTE-Advanced UEs as well.

· A NodeR may be deployed in the cell for providing additional coverage at cell-edge or coverage holes to all UEs (legacy LTE UEs and LTE-Advanced UEs) located in these areas. UEs communicate with the serving eNodeB in uplink and downlink through the intermediate NodeR.
Referring to scenario 2 we need to clarify whether such scenario should be supported by LTE-Advanced NodeRs, i.e. whether a NodeR could be deployed in a legacy LTE cell. In our opinion scenario 2 is a possible deployment scenario if we consider NodeRs as UE relays or infrastructure relays with limited functionalities, e.g. if we consider only a (Advanced) L1 relay or a transparent L2 relay with centralized scheduling at eNodeB.
(Issue 2 for clarification: Should connections in an LTE cell between NodeRs and legacy LTE eNodeBs be supported?
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Figure 1: Deployment scenarios of NodeRs
3 Summary
In this contribution we have presented our understanding of the two possible deployment scenarios of Relay nodes, particularly in terms of legacy support of LTE eNodeBs and UEs. It is proposed to agree on the deployment scenario(s) to be considered as baseline for further discussion on the candidate Relaying attributes/functionalities. In detail, the following two issues have been proposed for clarification:
(Issue 1 for clarification: Should connections in an LTE-Advanced cell to/from legacy LTE UEs through intermediate NodeRs be supported?
(Issue 2 for clarification: Should connections in an LTE cell between NodeRs and legacy LTE eNodeBs be supported?
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