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1.
Introduction

In this contribution, termination point for S1 and protocol layer for type-1relay of LTE-A is discussed.

2.
Discussion
In [1], it was proposed that RN acts as an UE to DeNB and the S1/X2AP packets from/to RN are treated as user traffic at DeNB. In this case where S1/X2AP is terminated in RN, handover between RNs within same DeNB will look like as in figure 1:
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Fig.  1 Data handling during Handover in case S1 terminated in RN
As shown in figure above, the user plane packets during the handover before the S1-U path switch is very convoluted. Due to S1-U terminating point at RN1, packets are first delivered to the RN1 unnecessarily and then relayed back to RN2 through DeNB. This increases handover latency and degrades radio efficiency.
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Fig.  2 Data handling during Handover in case S1 terminated in DeNB
In many cases, the handover involving RN would be handover between RN and DeNB, or between RNs within same DeNB. If S1AP terminates in DeNB, this handover can be made invisible to MME/S-GW as shown in figure 2. If S1 terminates in DeNB, data forwarding from RN to DeNB can be removed and delay can be minimized.
Furthermore, RN will be connected to only one DeNB. All the traffic and signaling from RN pass through DeNB. Thus, whichever MME/S-GW the DeNB selects for the new UE’s connection, from MME/S-GW’s point of view, the connection may look starting from DeNB. In this sense, there is no reason for S1 connection to be extended to RN.
And, if a RN is mobile type, the RN can move from one DeNB to another DeNB. In this case, if S1AP terminates at DeNB, S1 reconfiguration can be performed separately from Un reconfiguration and will make path switch over S1 simpler. 

Proposal 1:

· S1 terminating point is located at DeNB

2.1
C-Plane Architecture
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Fig.  3
As agreed in RAN2#65bis, all the C-plane protocols terminate at RN. Thus, counter part of UE RRC protocol stack would be located in RN. Because RN should be seen as normal eNB to Rel-8 UE, protocol stack below RRC should also be same as the protocol stack of Rel-8. 
Un interface is designated for relaying operation. However, the role of each protocol layer will not be much different from protocol entities over Uu interface. Thus, PDCP+, RLC+ and MAC+ include respectively all the functionality of PDCP, RLC and MAC. In addition, for better support of relay operation, protocol layers of Un interface may be enhanced by adding additional functionality for relay operation. It is FFS what kind of additional functionality PDCP+, RLC+ and MAC+ will have.

UnAP protocol would manage the Un interface and exchange control information between RN and DeNB. It is FFS whether this protocol is enhancement of X2 protocol or something new. At least, UnAP protocol will be in charge of management/mapping/multiplexing of radio bearers over Uu interface, bearers over Un, and S1 bearers over S1.  In addition, because RN makes a handover-related decision, UnAP will support mobility related procedure.
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Fig.  4
RN may have NAS layer. This NAS layer performs attach procedure as normal Rel-8 UE does. During this attach procedure, RN is authenticated and security context between RN and DeNB is setup.
At this point, it is FFS whether MME should know whether it is RN or UE. If it is required for MME to differentiate RN from UE, the RN can inform its type information to MME through this NAS signaling.
At initial access to DeNB, UnAP will not be used because DeNB cannot distinguish RN from normal UE and because DeNB cannot know whether the RN is intruder or not. Once RN is authenticated, UnAP protocol can be setup and used.
2.2
U-Plane Architecture
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As discussed in above, it seems better to terminate S1-U at DeNB. The management of bearer over Un interface would be performed by UnAP protocol. 
3.
Proposal

It is proposed to agree that:

· S1 terminating point is located at DeNB
· Adopt figures in section 2 as baseline.
4.
Reference

[1] R2-092153, Preference for Relay Operation in LTE-A, Qualcomm Europe
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