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1. Introduction
TR 36.806 v0.1.1 identifies two LTE relay architectures named; Architecture A and Architecture B. This paper compares these two architectures in a wide area of aspects on the design and deployment tradeoffs of these two relay architectures. 
2. Comparison Table
The overview of Architecture A and Architecture B are illustrated in fig. 1 and Fig. 2, respetively. Architecture A is shown to be rendered with different optimization approaches.
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Figure 1. Overview of Architecture A with its Different Optimization Approaches
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Figure 2. Overview Architecture B

In Table 1, Architecture A and Architecture B are compared in a wide area of aspects. For each category of comparison, each architecture is identified with its advantage, applicability, and its impact on the existing LTE architecure.

The detailed analysese behind this table are given in Section 2.2 and are referred respectively in each category of this table.

Table 1. Comparison between Architecture A and Architecture B
	Category
	Items
	Architecture A
	Architecture B

	Deployment

	Implementation impact for early deployment 
	Suitable for early deployment.

This arcitecture requires no change at the DeNB from upper layers perspective or at the Rel-8 EPC architecture. The RN can be simpy deployed as an LTE eNB with UE functionalities. Furthermore, different optimiation levels can be achieved by upgrading the DeNB only. I.e., no change to RN or the CN. 
	Not suitable for early deployment.

This architecture requires significant modifications to the DeNB even for the first RN deployment. Furthermore, changes are needed at the MME and number of protocols/protocol stacks (S1-AP ,see [1], X2-AP, RRC, MAC).

	
	Deployment flexibility
	Allows partial upgrade of DeNBs in the deployment
Since the Un interface is unchanged across optimizations, the same RN can communicate with optimized or non-optimized DeNB. The whole network does not need to be upgraded at the same time.


	Requires simultaneous upgrade of all the DeNBs in the network.
All the DeNBs have to be upgraded at the same time in oder not to restrict deployment of fixed and nomadic RNs. 

	
	
	
	

	
	Scalability
	DeNB load is independent of Number of Uu bearers
Number of Un bearers need not scale with the number of Uu bearers under the RN(s).
	DeNB load increases with the number of Uu bearers.
Number of Un bearers increase with the number Uu bearers under the RN(s). 

	Mobility

	UE mobility
	Supported.

Al2 can further eliminate Back-and-forth Un interface packet forwarding with DeNB embedded Relay GW  functionality. 
	Supported.

X2 communication is subject to C-Plane communication reliability issues described below. 

	
	
	
	

	Specification work
	Standard impact
	No specification changes required for alt 1.

Changes are only required for further enhancements. 
	Standards changes required for DeNB operation and MME operation.
RAN specification changes required even for basic relay deployment. In addition S1-AP changes required, see [1].

	Performance

	C-Plane communication  reliability
	Provides end-to-end commnunication reliability of signaling messages.
Since SCTP is used for C-plane communication, end-to-end communication reliability is provided for S1 and X2 messaging.
	Hop by hop communication reliability provided.
Signailing message reliability is provided hop by hop, which can cause signaling transport errors especially. See [2].

	
	Over the air overhead
	Over the air header overhead present.
It has been shown by several contributions that header overhead can be compressed or removed.

	Minimized over the air overhead.

Same overhead as compressed Alt A.

	
	C-Plane delay profiles
	Depends of the level of optimization used (alt1,2,3)
The delay experienced depends on the level of optimization used. For most optimized mode, it is compatible with Arch. B. See [3]. RN EPS bearer does not always need to be modified in response to UE EPS bearer handling [4].
	Offers optimized delay profile.
See [3].

	Security
	Support for end-to-end security
	Supported.

End-to-end C-plane communication security can be provided by IPsec.
	Not supported. Hop-by-hop security is used.
C-plane communication security can be provided within the RN network through SRBs and between DeNB and the MME separately, but not end-to-end.

	
	NW domain security support
	Supported.
RN node can be device authenticated using eNB certificates. See [1].
	Not Supported
RN node can not be device authenticated, opening the operator network to potential serious security attacks. See [1].
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