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1 Introduction
At the last 3GPP RAN2 #65bis and RAN3 #63bis Seoul meeting the issues regarding architecture, interface, and protocol of Relay Node have been initially discussed. For reference, the architecture and interface for evolved UTRAN are defined in LTE feasibility study in TSG RAN. [1]
In this document we review overall architecture model and architectural issues of E-UTRAN for LTE-A.
2 Discussion
2.1 Network architecture model of E-UTRAN for LTE-Advanced
An architecture model of E-UTRAN with HeNB and Relay Node for LTE-A can be summarized as in Fig.1, in which HeNB and Relay Node will make the cell structures of E-UTRAN more flexible and scalable as well as distinguish LTE-A from LTE Rel.8 for RAN architecture view.
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Figure 1 Summary of E-UTRAN architecture 
with HeNB and Relay Node 

For the timebeing, there are some interesting interface issues regarding Relay Node and HeNB. 
For relay node, according to the agreements of “Relay Type-1” at the last RAN2 #65bis meeting [2], there could be two type of node; Relay-Node and Donor-eNB, and there could be also two type of interface; 1) Uu between UE and Relay-Node, and 2) Un between Relay-Node and Donor-eNB. Also, Un should be standardised i.e. open interface.
For HeNB, according to stage2 document [3], the S1 interface between the HeNB and the EPC is defined as the interface:

-
Between the HeNB GW and the Core Network,

-
Between the HeNB and the HeNB GW,

-
Between the HeNB and the Core Network,

-
Between the eNB and the Core Network
Additionally, it is discussed to support X2 connectivity of HeNBs, and X2 connectivity of RNs after Rel.8.

2.2 Network architectural issues of E-UTRAN for LTE-Advanced
Based on above architecture, a possible architecture model of E-UTRAN for LTE-A can be re-structured as in Fig.2, which also covers a small type of base stations; Relay Node-Type1(RN) and Home eNdodeB(HeNB). In addtioin, macro type of base station for LTE-A is marked as “aNB”.
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Figure 2 Overall E-UTRAN architecture model for LTE-A

(Note) black dotted line for wireless, and solid line for wired connectivity
According to Fig.2, some interface issues in E-UTRAN architecture for LTE-A could be summarized in the following table.
Table 1 Interface issues of E-UTRAN architecture for LTE-A
	
	Issue 
	Considerations 
	Comments 

	A 
	Uu 
	· Unified radio interfaces
	Not changed

	B
	Un*
	· aNB <-> RN
· aNB : eNB for LTE-A version
	*RAN2 temp- agreement

	C 
	X2h or X2r 
	· X2h or X2r : needed or not for Beyond Rel.9? 

· X2h or X2r = X2 based? (if needed) 

· X2h : interface between HeNB and HeNB 

· X2r : interface between RN and RN 
	New 

Interfaces,

possibly 

	D 
	S1 
	· Flexible network interface 
	Not changed

	E 
	eNB serves RN? 
	· If yes, the architecture will be modified 
	

	F 
	eNB = aNB? 
	· If yes, the architecture will be modified 

· aNB : eNB for LTE-A 
· eNB : eNB for LTE 
	


Table 2 Summary of interfaces in E-UTRAN for LTE-A
	
	Interfaces 
	Connectivity 
	Comments 

	a
	Uu interface
	· UE-RN

· UE-HeNB 

· UE-eNB
	Single radio interface 

	b
	Un interface
	· aNB <-> RN (tbd)
	

	c
	X2 interface
	· RN-RN (tbd, ?)
· HeNB-HeNB (tbd)
· eNB-eNB
	

	d
	S1 interface
	· HeNB-EPC (both of CP and UP)

· HeNB-HeNB GW (both of CP and UP)

· HeNB-HeNB GW (CP only) and HeNB-EPC (UP only)

· HeNB GW – EPC

· eNB-EPC
	alternative connectivities


We think there are three possible issues to be discussed from RAN3 aspect as you already recognized and summarize here just for convenience to look over;

Issue 1: X2h or X2r will be needed after Rel.8? If needed, X2h or X2r will be based on the current X2? And also, what will be good naming for possible new interfaces? What is the current progress in each working group; SA1, SA2, RAN2, and RAN3 regarding this issue? 
Issue 2: The eNB for LTE-A will be superset of current eNB for LTE Re.8 from functional view? The eNB will serve RN (Relay-Type1) in the future? 
Issue 3: Other issues such as naming issue of E-UTRAN for LTE-A (=> A-UTRAN, possibly), or job responsibility of Un interface? Additionally, the current RRM structure based on a distributed manner in LTE will be still good solution for LTE-A when considering the radio resource management functions in quite a number of HeNBs and Relay-Type1 in nation-wide deployment.
3 Conclusion
We reviewed and discussed some of architectural issues of E-UTRAN for LTE-A and hope the proposed architecture model would be referenced for promoting further discussions to extract network architectural requirements of LTE-A from RAN3 aspect, if any.
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