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1
Introduction
At RAN3#65 and 65#bis, the four candidate type-I relay architectures have been reviewed and commented.

This paper provides a comparison of the alternatives and engages the selection process. It proposes to adopt a progressive selection approach process by down selecting the alternatives. 

The first step is to select the architecture category.  The second step is to select the best architecture alternative within the selected category.
2
Description
At RAN3#65 and 65#bis, it was agreed that the four candidates could be categorized in two main types of architectures. The two types mainly differ on whether S1 UE-bearers are tunnelled or not over the Un interface. The two categories are investigated here-below to find the optimized one.

2.1
Architecture A vs Architecture B
Whereas the variants of architecture A can be derived from the baseline alternative 1, there are some fundamental differences between architecture A and B with regards to the benefits they bring. It is easier to analyse this by taking the baseline of architecture A (alternative 1) as reference of comparison with the architecture B (alternative 4):

	
	Alternative 1
	Alternative 4

	Efficiency (bandwidth)
	Low but can be enhanced by ROHC
	High

	QoS handling
	RN bearer granularity over Un
	UE bearer granularity over Un

	Deployment flexibility
	Better
	lower

	Delay
	UP: Depends on the deployment selected

CP: can use dedicated QCI class
	Lower or equal

	RN complexity
	Easy (eN + UE) 
	 High:
New more complex RN node with a one-one mapping between two DRBs: one over Un and one over Uu that need to be kept synchronized.

	Denb complexity
	Easy 
	High:
Termination of S1AP in Denb, new S1AP over RRC over Un, etc..

	Standardization effort
	little
	Important:
It breaks the EPS bearer model from 3 hops into 4 hops (2 DRBs instead of 1 DRB).

	Future-proof (RN mobility)
	natively
	More complex


In summary, the absence of upper tunnel over Un provides an advantage to alternative 4 with regards to the QoS granularity that can be handled over Un. 

However the price to pay is very high: the alternative 4 pays off this absence of tunnel by more complexity for both standards, Denb and RN as shown in the other rows of the table.
Proposal 1: it is proposed to select architecture A and eliminate architecture B.
2.2
Selection of best alternative within Architecture A 
The coupling of the alternatives 1, 2 and 3 has been shown through many contributions. The following table gives again a summary of the main key points mentioned through all these contributions:

	
	Alternative 1
	Alternative 2
	Alternative 3

	Efficiency (bandwidth)
	low but can be enhanced by ROHC
	low but can be enhanced by ROHC
	Low but can be enhanced by ROHC 

	QoS handling
	RN bearer granularity over Un
	RN bearer granularity over Un
	RN bearer granularity over Un 

	Deployment flexibility
	Better
	lower
	Lower

	Delay
	UP: Depends on the deployment selected

CP: can use dedicated QCI class
	Lower or equal
	Lower or equal

	RN complexity
	Easy (eNB + UE)
	Same 
	Same

	Denb complexity
	easy
	+ UP bearer mapping and proxy in Denb)
	+ UP Bearer mapping in Denb

	Standardization effort
	little
	+ new UE-bearer/RN-bearer mapping rules
	+ new UE-bearer/RN-bearer mapping rules

	Future-proof (RN mobility)
	natively
	more complex
	A bit more complex


The two first rows in yellow are common to all alternatives of architecture A: these are due to the tunnelling and therefore the comparison on these points is only relevant with architecture B, which was done in the previous section 2.1. 

From the other points, it can be seen that alternatives 2 and 3 are better than alternative 1 concerning the delay aspect but to the price of a little bit more complexity in the Denb. However some solutions have been proposed to optimize the delay and the forwarding for alternative 1 that need to be paid attention before concluding.
Since the comparison is quite balanced among the variants, we propose to give one more round to put more insight on the selected architecture A among the possible variants.   
Proposal 2: It is proposed to focus the end of study on the selected architecture A to confirm which one of the three variants within this architecture type is most optimized.
3
Conclusion
This paper has proposed a two-steps down-select process whereby we first select the best architecture type and then the best alternative within this architecture type. After the analysis based on a comparison table it proposes to agree on:
Proposal 1: it is proposed to select architecture A and eliminate architecture B and agree on the CR in tdoc R3-092932.

Proposal 2: It is proposed to focus the end of study on the selected architecture A to confirm which one of the three variants is most optimized.
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