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1.  Introduction
Home eNB has been discussed in RAN WGs for over half a year, however, it seems that discussions are yet far from converging. In fact, even the fundamental definition of Home eNB seems to be shapeless, stretched by many different views and scenarios from various companies. To overcome the cloud, this paper attempts to clarify the different scenarios as well as the scope and issues to be studied in RAN3.
2.  Home eNB scenarios and definition
Table 1 summarizes different scenarios and examples. Although various deployment scenarios have been raised in various RAN WGs, in essence, the main differentiator is whether the eNB is deployed by the owner (or by semi-profession e.g., IT service) or by the network operator. 
In case the owner sets up the eNB, the backhaul would be a public line, e.g., xDSL. In contrast, if it is the operator who sets up the eNB, the backhaul would be a dedicated line (there should be no use of public line here).

The scenarios that can be covered by Home eNB are focused on a single-cell home, single-cell public house (café) and multi-cell home single / small office.

As for the relation between Home eNB and CSG, Home eNB may have one or more cells that have CSG settings.
Table 1  Scenarios and examples.
	Deployed by
	Backhaul
	Openness

	
	
	Closed (CSG)
	Open (no CSG)

	Owner (or semi-profession, e.g., IT service) 
	Public line, e.g., xDSL (1..50 Mb/s)
	· Single-cell home

· Single-cell public house (café)

· Multi-cell home / small office

( Scenario 1: Home eNB scenario
	· This scenario is not needed.

	Operator
	Dedicated line

(25..1000 Mb/s)
	· Multi-cell enterprise / campus

( Scenario 2: Normal eNB scenario with added functionality to support CSG
	· This would be a normal eNB scenario, run by the operator.


3. Scope and issues for RAN 3
Table 2 shows the scope and issues to be studied in RAN3. From RAN3 perspective, the case where the eNB is deployed by the operator is already covered by normal scenarios, and there should be no issues to be addressed specifically for this case. Hence, the scope is limited to the case where the eNB is deployed by the CSG owner. For this case, RAN3 should look at issues such as the X2 availability (within intra-CSG domain and inter-domains) and S1/OAM-itf availability (permanent maintenance). The SON aspects should also be studied.
Table 2  RAN3 scope and issues.
	Deployed by
	Backhaul
	Openness

	
	
	Closed (CSG)
	Open (no CSG)

	Owner (or semi-profession, e.g., IT service)
	Public line, e.g., xDSL (1..50 Mb/s)
	· X2 availability 

· S1 permanent availability, S1-flex support

· OAM-itf availability (permanent maintenance)

· SON
	· No issue (scenario not needed)

	Operator
	Dedicated line

(25..1000 Mb/s)
	· No issue (covered by normal operation)


3.1 X2 availability
Assuming that Home eNB is deployed by an owner with public line as its backhaul, the usage of Home eNB is focused on the smaller area, i.e. house and small office where frequent mobility may not be needed.
Therefore, X2 mobility support between Home eNBs may not be necessary. However, mobility may be supported via S1.
3.2 S1 availability

Permanent S1 interface
Based on the above definition that the usage of Home eNB is focused on smaller area, i.e. house and small office, it is considered that it may not be used all day long. Hence, it can be powered off whenever it is not used, and powered on when it is going to be used.                                                                                                                                           
Therefore, it is considered that Home eNB does not need to maintain a permanent S1 availability.
S1-Flex support
In order to support S1-Flex, a Home eNB needs to have additional capability, e.g. MME selection function, the necessary processing capability to maintain and establish S1, etc.
Moreover, in order to support S1-Flex function of Home eNB, each MME in a pool will have to be connected to a huge number of Home eNB. This will also cause additional processing capability in MME to maintain S1. 
Based on the assumption on the usage of Home eNB in smaller area and by default will be used by restricted user, it is considered important to make Home eNB as simple as possible, but still with full support of the basic function.
Hence, the Home eNB may not need to support S1-Flex, it will be connected to one MME. (The assignment of which MME to be connected may be part of Home eNB SON discussion).
However, since connecting Home eNB to only one MME might cause a concentration of signaling towards the MME, the impact on MME’s processing load need to be looked at. 

4. Proposed way forward for RAN3

Based on the scope and issues for RAN3 in table 2, the following are proposed as a clarification of the definition of ‘Home eNB’.
· Home eNB is an eNB deployed by the owner (as opposed to the network operator), and has a public line as its backhaul.

· Home eNB has CSG settings, that by default restrict access to a limited group of users.

· A single Home eNB or multiple Home eNBs may form a CSG.

· There is no need to support mobility via X2 interface between Home eNBs. 
· A Home eNB does not need to maintain a permanent S1 interface connection.
· A Home eNB does not support S1-Flex.
It is proposed for RAN3 discuss and clarify the definition of ‘Home eNB’ based on the proposal above.[image: image1.png]
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