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1.
Introduction
In LTE-Advanced TR 36.814, how the “Type 1” Relay Node is seen by LTE UE and LTE-A UE is specified.

	At least “Type 1” relay nodes are part of LTE-Advanced. A “type 1” relay node is an inband relaying node characterized by the following:

· It control cells, each of which appears to a UE as a separate cell distinct from the donor cell

· The cells shall have its own Physical Cell ID (defined in LTE Rel-8) and the relay node shall transmit its own synchronization channels, reference symbols, …
· In the context of single-cell operation, the UE shall receive scheduling information and HARQ feedback directly from the relay node and send its control channels (SR/CQI/ACK) to the relay node
· It shall appear as a Rel-8 eNodeB to Rel-8 UEs (i.e. be backwards compatible) 

· To LTE-Advanced UEs, it should be possible for a type 1 relay node to appear differently than Rel-8 eNodeB to allow for further performance enhancement.


The highlighted text can be interpreted in the following ways.
- 
Rel-8 UE does not need to differentiate between RN and Rel-8 eNB.
- 
LTE-A UE shall differentiate between RN and Rel-8 eNB.

This document discusses all possible combinations of access scenario between UE family (Rel-8 UE, LTE-A UE, and RN) and Network family (Rel-8 eNB, LTE-A eNB, and RN) to identify required signalling.
2.
Access Scenario
2.1 Rel-8 UE
It is required that Rel-8 UE shall be able to access to all members of Network family. The requirement in TR36.814 is that RN shall be seen as a Rel-8 eNB to Rel-8 UE. Then the question is how the LTE-A eNB is seen by Rel-8 UE. 
Considering that a RN is seen as a Rel-8 eNB to Rel-8 UE, we think it’s strange that only LTE-A eNB is seen differently. Thus, if there is no special reason, it is proposed that LTE-A eNB is also seen as Rel-8 eNB to Rel-8 UE. Moreover, if all members of Network family are seen as Rel-8 eNB, Rel-8 UE is not required to differentiate between them.
Proposal 1) LTE-A eNB and RN shall appear as Rel-8 eNB to Rel-8 UE. 
Proposal 2) Rel-8 UE does not need to differentiate between Rel-8 eNB, LTE-A eNB, and RN.
2.2 LTE-A UE
It is also required that LTE-A UE shall be able to access to all members of Network family. The only requirement in TR36.814 is that LTE-A UE shall differentiate RN from Rel-8 eNB. There are two questions in this case.
Q1. Can LTE-A UE differentiate LTE-A eNB from Rel-8 eNB?

Q2. Can LTE-A UE differentiate LTE-A eNB from RN?

For the first question, we think the answer is YES on the same reason as RN, i.e. to allow for further performance enhancement.

Proposal 3) LTE-A eNB and RN shall appear differently than Rel-8 eNB to LTE-A UE.
Proposal 4) LTE-A UE shall differentiate LTE-A eNB and RN from Rel-8 eNB.

But for the second question, it’s difficult to say whether the differentiation is needed or not. Since the “Type 1” RN has full L3 capability, the RN acts as a LTE-A eNB, so the differentiation may not be needed. However, if preferential access should be supported, the differentiation is needed. At this time, we propose to leave it for further study.
2.3 Relay Node
In one aspect, RN serves as a network node to UE, but in the other aspect, RN serves as a UE to eNB. Therefore, it should also be discussed how the members of Network family are seen by the RN. But before discussing how the members of Network family are seen, it should be discussed first whether RN can access to each member. 

One thing clear is that RN can access to LTE-A eNB. The question is whether RN can access to Rel-8 eNB, and can access to another RN.
For the RN to access to Rel-8 eNB, the Un protocols shall be same, or at least compatible with Uu protocols. But in this case, the design of Un protocols is very much restricted, which might degrade the RN performance. Thus, we propose that RN is not allowed to access to Rel-8 eNB.
Proposal 5) RN is not allowed to access to Rel-8 eNB.

Whether to allow RN to access to another RN, i.e. whether to support multi-hop relay is another question. Though it can be made possible, considering the complexities of this scenario, we propose not to consider multi-hop relay scenario in the first stage of LTE-Advanced.
Proposal 6) RN is not allowed to access to another RN.
For the differentiation between network nodes by RN, differentiation of Rel-8 eNB is quite similar to LTE-A UE case. 
Proposal 7) LTE-A eNB and RN shall appear differently than Rel-8 eNB to RN.
Proposal 8) RN shall differentiate LTE-A eNB and RN from Rel-8 eNB.

But the differentiation between LTE-A eNB and RN is still of question as in LTE-A UE case. It is also left for further study, but it should be ensured that RN is not allowed to access to another RN as proposed in Proposal 6.

3.
Summary of accessibility and differentiation
The access scenario discussed in section 2 is summarized in the table below.
	Network

UE
	Rel-8 eNB
	LTE-A eNB
	Relay Node

	Rel-8 UE
	Accessible
	Accessible
	Accessible

	
	No need to differentiate between three network nodes

	LTE-A UE
	Accessible
	Accessible
	Accessible

	
	Need to differentiate from LTE-A eNB and Relay Node
	Need to differentiate from Rel-8 eNB

May need to differentiate between LTE-A eNB and Relay Node

	Relay Node
	Not accessible
	Accessible
	Not accessible

	
	Need to differentiate from LTE-A eNB and Relay Node
	Need to differentiate from Rel-8 eNB

May need to differentiate between LTE-A eNB and Relay Node


4.
Proposal
This paper discusses possible access scenario and type of differentiation that should be supported in LTE-Advanced. For the quick progress of LTE-Advanced study, it is asked for RAN2 group to discuss each proposal in section 2, and capture the agreeable points in the TR. Also, it is proposed to discuss whether LTE-A UE and RN need to differentiate between LTE-A eNB and RN.
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