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Discussion
1.  Introduction
Home eNB has been discussed in RAN WGs for over half an year, however, it seems 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 each RAN WG.
2.  Home eNB scenarios and issues
Table 1 summarizes different scenarios and examples. Although various deployment scenarios have been raised in various RAN WGs, in essence, the main differentiator seems to be 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).

Another important factor that needs to be differentiated is whether the cell is closed to a limited group of users, or is open to all the users. In [1] yet another scenario has been raised, i.e., CSG cells with limited open access. This is to mitigate interference problems likely to be caused by CSG deployments, by allowing camping/accessing of non-CSG UEs on the CSG cell, if the UE cannot find any other suitable cell. In this case, it should be possible to differentiate services between CSG and non-CSG UEs, in order to retain the merits of deploying CSG cells for the owner. For example, it should be possible to differentiate pricing, provided services, or ARP and QoS, so that UEs belonging to the CSG is provided with “premium” services. Hence, including this scenario, three categories are identified, i.e., closed (CSG), CSG + limited open access, and open (no CSG). It is thought that the case where open access cells are deployed by the eNB owner is not really a valid scenario, and does not have to be supported. Moreover, open access cells deployed by the network operator are already covered by normal deployment scenarios. Hence, these two scenarios should be out of scope. Of the four scenarios that are left, only the case when the owner deploys the eNB (i.e., Scenarios 1&2) should be referred to as “Home eNB.” The case of operator deployment (i.e., Scenarios 3&4) is basically covered by normal eNB and operation. Only the CSG control aspect needs to be addressed for Scenarios 3&4.
The number of cells that form a CSG is a second order category, which should have no essential difference.
Table 1  Scenarios and examples.
	Deployed by
	Backhaul
	Openness

	
	
	Closed (CSG)
	CSG + limited open access
	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
	· (Single-cell home)

· Single-cell public house (café)
· Multi-cell (home) / small office
( Scenario 2: Home eNB scenario with limited open access
	· This scenario is not needed.

	Operator
	Dedicated line

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

( Scenario 3: Normal eNB scenario with added functionality to support CSG
	· Multi-cell enterprise / campus

( Scenario 4: Normal eNB scenario with added functionality to support CSG and limited open access
	· This would be a normal eNB scenario, run by the operator.


3.  Scope and issues for RAN2/3/4
3.1  RAN WG2

Table 2 shows the scope and issues to be studied in RAN2. From RAN2 perspective, whether the eNB is deployed by the owner or the operator has no difference. Only the CSG control aspect needs to be addressed. The limited open access scenario would require some additional UE behaviours to be specified for mobility and access control. Since it does not matter whether the eNB is a Home eNB or a normal eNB in terms of CSG control, RAN2 should avoid using the term “Home eNB” in their respective specifications.
Table 2  RAN2 scope and issues.
	Deployed by
	Backhaul
	Openness

	
	
	Closed (CSG)
	CSG + limited open access
	Open (no CSG)

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

· Measurement control

· Mobility control
	· Additional control mechanisms for limited open access
	· No issue (scenario not needed)

	Operator
	Dedicated line

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


3.2  RAN WG3
Table 3 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 3  RAN3 scope and issues.
	Deployed by
	Backhaul
	Openness

	
	
	Closed (CSG)
	CSG + limited open access
	Open (no CSG)

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

· S1/OAM-itf availability (permanent maintenance)

· SON
	· No issue (scenario not needed)

	Operator
	Dedicated line

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


3.3  RAN WG4
Table 4 shows the scope and issues to be studied in RAN4. The only issue that needs to be addressed in RAN4 is the RF requirements for Home eNBs. From RAN4 perspective, it does not matter who deploys the eNB or what is the backhaul (although the RF requirements are expected to be derived from the owner deployment scenario). The other cases are already covered by the normal eNB scenarios (i.e., already available eNB classes).
Table 4  RAN4 scope and issues.
	Deployed by
	Backhaul
	Openness

	
	
	Closed (CSG)
	CSG + limited open access
	Open (no CSG)

	Owner (or semi-profession, e.g., IT service)
	Public line, e.g., xDSL (1..50 Mb/s)
	· RF requirements
	· No issue (scenario not needed)

	Operator
	Dedicated line

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


4.  Conclusions
Home eNB scenarios and the scope and issues for RAN2/3/4 were clarified. In summary, Home eNB can be characterised by the followings:
· 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 either restrict access to a limited group of users, or provide differentiated (premium) services to limited group of users while allowing access to all.

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