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1 Introduction
RAN2 has taken the lead on the Work Item of Small Cell Enhancements as far as the higher layers are concerned. This Work-item assumes that a “non-ideal backhaul” may exist between base stations involved. This can apply to all three scenarios considered in this work, for example between the macro eNB and the pico eNB in the scenarios 1 and 2, or between two pico eNBs in the scenario 3.
Therefore RAN2 have asked RAN3 to indicate what “non-ideal backhaul” could mean as a constraint i.e. to provide figures for estimation of the latency to be taken into account. This latency is particularly relevant to help RAN2 comparing the different control/user plane architectures at stake e.g. at which protocol layer the split between eNB1 and eNB2 could be done.
This paper intends to answer RAN2 with RAN3 figures.

2 Description 

The Small Cells enhancement work should target both with and without macro coverage, both outdoor and indoor small cell deployments and both ideal and non-ideal backhaul. Both sparse and dense small cell deployments should also be considered.

The Work Item has been split between RAN1 and RAN2. RAN1 and RAN2 have both started their own part of the work. 

RAN1 has already contributed in the TR 36.932 to the definition of “ideal backhaul”.

“Ideal backhaul” has been defined  in TR 36. 932 as a backhaul which presents a very high throughput and a very low latency such as a point to point connection using optical fiber. 

One way to define “Non ideal backhaul” can therefore be to consider any backhaul which doesn’t comply to the definition of “ideal backhaul”, therefore a backhaul which presents a limited throughput and a higher latency compared to optical fiber. 
This definition however doesn’t enable to precisely characterize throughput or latency figures. 

Operators have therefore been consulted in RAN1 to provide a set of backhaul technologies which are deployed in their respective network. This comprises typical backhaul widely used in the market such as xDSL, microwave, and other backhauls like relaying.

This list of “non ideal backhauls” used in actual operators’ networks has been captured in the table 6.1-1 of [1] together with corresponding estimations of latency and achievable throughput as follows:
Table 6.1-1: Categorization of non-ideal backhaul

	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber Access 1
	10-30ms 
	10M-10Gbps
	1

	Fiber Access 2
	5-10ms
	100-1000Mbps
	2

	Fiber Access 3
	2-5ms
	50M-10Gbps
	1

	DSL Access
	15-60ms
	10-100 Mbps
	1

	Cable 
	25-35ms
	10-100 Mbps
	2

	Wireless Backhaul
	5-35ms 
	10Mbps – 100Mbps typical, maybe up to Gbps range
	1


It is therefore proposed to that RAN3 take this table into account in its reply to RAN2.

It can be seen from this table that fiber access 1 enters in the category of “non ideal backhaul” despite it can reach a throughput of 10 Gbps which is the same as the “ideal backhaul” maximum throughput as presented here-below:

Table 6.1-2: Categorization of ideal backhaul

	Backhaul Technology
	Latency (One way)
	Throughput
	Priority (1 is the highest)

	Fiber Access 4 (NOTE 1)
	less than 2.5 us (NOTE2)
	Up to 10Gbps
	1


Therefore, the maximum achievable throughput is not the relevant criteria to characterize the “non ideal backhaul” but the latency.

It is hence proposed to define a “non ideal backhaul” as a backhaul which latency can range from 2ms to 60 ms.

Proposal1: it is proposed to define that a “non ideal backhaul” is a backhaul which presents a latency ranging from 2ms to 60 ms.

It is proposed to answer RAN2 with this definition.

3 Conclusion and Proposals 

This paper has analysed the definition of “non ideal backhaul” as seen from an operator’s perspective, leveraging the work already done in RAN1.

The following proposals are made:

Proposal1: it is proposed to define that a non ideal backhaul is a backhaul which latency can range from 2ms to 60 ms.

Proposal2: it is proposed to reply to RAN2 with this definition in [2].
4 References 

[1] TR36.932
Scenarios and Requirements for Small Cells Enhancements for E-UTRA and E-UTRAN
[2]  R3-131419 Backhaul characteristics for non ideal backhaul



















