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Introduction

At RAN3#66, a technical comparison table was started to be drafted to compare the type-I relay alternatives on technical grounds.

This technical comparison matrix is assumed to be finalized at RAN3#66bis to give a fair picture of the technical features of the various alternatives.

Once this is done, in order to make a decision on which alternative to go, it is then necessary to translate this technical matrix into an evaluation matrix.

This paper provides an attempt for such an evaluation matrix by comparing the relative merits of the technical features as provided in the above-mentioned technical matrix.

In order to facilitate the evaluation, this evaluation matrix reuses the same line items that have been agreed-upon by the group for the technical matrix.

It order to evaluate the alternatives, qualitative merits have been given as per ranking “no, low, medium, high” for each line item, most of time together with a summary of the content of the technical matrix in order to give the rationale for this qualitative merit ranking.

2
Evaluation Matrix
	Metric
	Architecture A
	Architecture B

	
	Alt 1
	Alt 2
	Alt 3
	Alt 4

	RN Complexity
	Low ++
RN = eNB + UE

	Low ++
RN = eNB + UE

	Low ++
RN = eNB + UE
	High because of the new model

New model

New functionalities needed for one-to-one mapping between two DRBs (one over Un and one over Uu) that need to be kept synchronized

	DeNB Complexity
	No +++
	Medium +
Termination of S1AP in Denb, mapping UE bearer/Un bearer
	Low ++
new mapping UE bearer/RN bearer 
	High 
Termination of S1AP in DeNB, new S1AP over RRC over Un, new bearer mapping, etc..

	 Node Impact
	MME
	Low ++
More cells to be configured
	No +++
	Low ++
More cells to be configured
	Low ++
Transfer of RN UE profile

	
	S/P-GW
	Low ++
New mapping of DSCP
	No +++
	No +++
	No +++

	
	Other Nodes
	No +++
	No +++
	No +++
	No +++

	Deployment


	Implementation impact for early deployment
	No +++
	Medium +
Upgrade of eNB into Denb as per Denb complexity
	Low ++
Upgrade of eNB into Denb as per Denb complexity 
	High

Upgrade of eNB into Denb as per Denb complexity 

	
	Deployment flexibility
	Easy ++
	Difficult
Release to be synchronized
	Easy ++
	Difficult
Release to be synchronized

	
	Scalability with respect to number of RNs 
	Medium +
	Low ++
First hop RNs and no issue towards MME
	Medium +
	Medium +

	
	Scalability with respect to number number of UEs
	Low ++
	Low ++
	Low ++
	High
As many Un DRBs as Uu DRBs

	Standardization Effort and Complexity
	Low ++
	Low ++
	Low ++
	High

complete EPS bearer model to be redesigned

	Header Overhead/Compression
	Needed depending on traffic profile
	Not needed ++

	UE mobility
	Complexity
	Low ++
	Medium +
In order to gain the efficiency below
	Low ++
	high
gain of efficiency plus the multiple hops to move

	
	Efficiency
	Low +
	High +++
	Medium ++
	High +++

	
	Delay
	Slightly Higher
	Slightly Shorter +
	Slightly higher
	Slightly Shorter +

	QoS 
	Bearer mapping between Un and UE EPS bearer and Number of Un bearers
	RN bearer granularity 
…

	RN bearer granularity
…

	RN bearer granularity
…
	UE bearer granularity
… 
++

	
	QoS Control: UE AMBR;  ARP; QCI; Control plane 
	New QCI could be introduced if the existing QCIs cannot meet the requirements for the transport of S1 signaling. ARP not visible at DeNB.  Mapping of EPC bearers into Un bearers on the basis of ARP could be achieved via static implementation configuration 
	New QCI could be introduced if the existing QCIs cannot meet the requirements for the transport of S1 signaling. ARP visible at DeNB.  Mapping of EPC bearers into Un bearers could be done on the basis of ARP.  Fixed configuration of QCI-ARP supported per Un bearer.
+
	New QCI could be introduced if the existing QCIs cannot meet the requirements for the transport of S1 signaling. ARP not visible at DeNB.  Mapping of EPC bearers into Un bearers on the basis of ARP could be achieved via static implementation configuration
	No additional QCI needed.

New SRB could be introduced if needed. ARP visible at DeNB.  Mapping of EPC bearers into Un bearers could be done on the basis of ARP.  Flexible configuration of QCI-ARP supported per Un bearer.
++

	
	RB setup/reconfiguration delay
	higher +

Higher but only when Un bearers to be updated otherwise same
	medium ++
	Higher +

Higher but only when Un bearers to be updated otherwise same

	Low +++

	Flow control
	Necessity
	same
	same
	same
	same

	
	Efficiency
	Medium +
	Medium +
	Medium +
	High ++
Could be per UE if needed

	S1 issues
	No +++
Like Regular eNB
	No +++
Like Regular eNB
	No +++
Like regular eNB
	High 
Reliability, multistream, ipsec, S1 proxy to implement


	X2 issues
	low ++
Pair of RNs but depending on X2
	low ++
Pair of RNs but depending on X2
	low ++
Pair of RNs but depending on X2
	High
Same as S1

	RRC issues
	No +++
	No +++
	No +++
	high

Change of RRC: increase of RLC AM bearers, new PPI , bearer creation over Un

	Security
	High +++
	High +++
	High +++
	Medium +
Issue of ipsec

	Future Enhancements
	
	
	
	

	RN mobility (low priority)
	Complexity
	Low ++
	High
all contexts moved
	Medium +

new ip address to update
	High
all contexts moved

	
	Delay
	Same
	same
	same
	same

	
	Flexibility
	Medium +
	Medium +
	Medium +
	Higher ++

	Multi-hop support (low priority)
	High ++
	High ++
	High ++
	Low
Packet forwarding, reliability, multistream


Notes:
1Subject to SA3 response
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Interpretation of the Evaluation Matrix
The usefulness of the evaluation matrix is mainly thought to provide a qualitative assessment of the various alternatives with the qualitative “no, low, medium, high” ranking.

It is believed that it will be difficult to get more consensus in the group that these relative and qualitative merits.

In particular, it is not expected that the evaluation matrix will bring unanimity when counting the ++ as one could argue that the various line items may not have the same importance depending on what are the main expectations from each company, vendor and operator. 

The result of the ++ counting is however provided here-below for information:
	
	Alternative 1
	Alternative 2
	Alternative 3
	Alternative 4

	Total
	43
	42
	42
	27


This ranking seems to give quite a big majority in favour of architecture A against B, while the various flavours of architecture A appear quite equal.

If one ranking was still to be done, which is subjective as said above, our personal ranking would be to weight more three line items because they represent the main efforts of the work to be done from RAN perspective to fulfill the solution. These are the RN complexity, Denb complexity and standardization impact. This is also because most of the other line items overlap often these main three ones.

This would yield to the following update of the result.
	
	Alternative 1
	Alternative 2
	Alternative 3
	Alternative 4

	Total (with weight=2 for the 3 main items selected above)
	50
	47
	48
	27


Even if this is a personal view, this only strengthens the conclusion achieved with all weights equal to 1 largely in favour of alternative A. This view is likely to be shared by many other companies.
4
Conclusion
This paper has tried to provide a qualitative evaluation matrix based on the technical matrix previously setup.

Even though the ranking of each line item depends on the various expectations put by the various companies, and therefore the preferred alternative could vary depending on that weighting, the overall trend which can be derived from this evaluation are still:

· alternative 4 arrives far behind the alternatives 1, 2, 3

· alternative 1, 2, 3 arrive quite equal when the weighting is 1, and more investigation on what appropriate weighting is desired by companies would be required to select between 1, 2 and 3.

Based on that we put two proposals to progress the work at this RAN3#66bis meeting:

Proposal 1: it is proposed to eliminate alternative 4 at this stage. 
Proposal 2: it is proposed to define at this meeting or before next meeting RAN3#67 the desired weighting factors in order to select between the remaining three alternatives 1, 2 and 3.  

If these two proposals are accepted to make progress, the corresponding CR is provided in tdoc R3-100214.
