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Decision and Discussion
1 Introduction
After presentation of [1] it was decided to make a text proposal concerning the following aspects:
· the use of legacy mobile and network techniques in order to detect and find the hNB
· Legacy techniques to reduce mobility management signalling.
[1] was distributed but no comments were received. Huawei studied the ePLMN and HCS aspects and distributed an update document which is shown in the text proposal section. No comments were received on this text proposal either.
2 Text proposal
1.0 Major deployment scenarios for hNB
The deployment of UTRA hNB may be made in scenarios are listed below.

1. hNB is out of coverage from macro of GSM/UMTS
2. hNB is in coverage of macro GSM 
3. hNB is in coverage of  the macro of UMTS (hNB uses the same frequency as the macro)
4. hNB is in coverage of the macro of the UMTS (hNB uses a different frequency as the macro)
In case 1 if the mobile performs a cell selection it will find the hNB eventually.
In case 3 the mobile could find the hNB due to Scriteria (Quality) as it approaches closer to the hNB.
However, in case 2 and 4 when the macro coverage is good, the UE would not trigger a search for the hNB. Even if the network indicates to the UE the hNB cell identities the UE is unaware of them.

Only manual selection or help from the RAN (e.g. BCCH) could resolve the problem. It is commonly accepted that changes to the GERAN or UTRAN BCCH signalling needs to be limited or untouched.


1.1 Legacy mobile support

hNB for UTRA shall be supported by legacy terminals back to UMTS R’99.
1.1.1 Methods to detect hNB presence

This section contains considered legacy methods to allow UEs roaming in the macro cell to find the hNB.

1.1.1.1 National Roaming

National roaming is a feature where when the mobile is not roaming in its HPLMN, but on a PLMN of the same country as the HPLMN. In automatic PLMN selection mode it will search periodically for it HPLMN [TS 22.011].

Proposed solution:

Mobiles are national roaming when in macro cell layer. The PLMN id of the hNB is the HPLMN of the UE and is different from the Macro cells PLMN identity. The Macro PLMN is thus a VPLMN. For national roaming to work the MCC of HPLMN and VPLMN is the same. The MNC codes are different. In this case the UE performs a background PLMN search depending on the configuration of the SIM timer field. By configuring the background PLMN search timer to  the minimum of every 6 mins. So the average time to finding the hNB when in coverage would be around 3 mins.

As a refinement to this scheme (and save UE power) the timer can be reconfigured when moving outside its "home" macro LA for example using SIM tool kit details are FFS and need to be studied.
1.1.1.1.1 Legacy mobiles that have no CSG subscription on the PLMN considerations

Non CSG mobiles may be refused access to the hNB layer using MM signaling:

· PLMN Not allowed
· LA Not allowed
Both mobility management causes can be used to support different business use case.
1.1.1.1.2 Pros and Cons
	
	Pros
	Cons

	CN
	
	· Has to implement two PLMNs

· LA update traffic is increased for hNB <-> UTRAN
· List of forbidden LA for roaming just contains 10 entries 

	UTRAN
	· No need to signal CSG cell identities
	· Extra LAU signalling when transition from hNB -> UTRAN 

	hNB
	
	

	UE
	No manual intervention.
	· Reduced power when national roaming due to the background search in the home maco LA.
· List of forbidden LA for roaming just contains 10 entries

	Commercial
	Flexible charging policy
	· New SIM/USIM with a different HPLMN must be handed out or update of IMSI (FFS)
· International roaming agreements between operators must be updated 



1.1.1.2 Equivalent PLMN
Equivalent PLMN feature was introduced as a means to facilitate roaming of mobiles when they roam outside their HPLMN. The equivalent PLMNs are considered equivalent to the selected PLMN regarding PLMN selection, cell selection, cell re-selection and handover.
By allocating a PLMN to the hNBs and then indicating to CSG subscribers an equivalent PLMN list containing the hNB PLMN allows the UE to consider the hNB PLMN code as equivalent to the HPLMN.

The cell selection, reselection & handover schemes allow mobility between the macro and hNB layer based on radio measurements the hNB is only selected if it is "better", in terms of the path loss criterion, than all the cells in the current registration area by at least the value of CRH (Cell reselection hysteresis).
However, equivalent PLMN was not designed to cover the use case of double coverage scenarios and was in fact to deal with border areas between radio coverage, as a result there is no way to automatically favor movement of UEs towards hNBs. However, the equivalent PLMN feature makes manual selection possible, without the need to modify UE SIM.
1.1.1.2.1 Legacy mobiles that have no CSG subscription on the PLMN considerations

Legacy mobiles that do not have CSG subscription will not roam onto the hNB PLMN and when they do then they may be refused access with.

· PLMN Not allowed
· LA Not allowed
Both mobility management causes can be used to support different business use case.
1.1.1.2.2 Pros and Cons

	
	Pros
	Cons

	CN
	
	· Has to implement two equivalent PLMN

	UTRAN
	· 
	· Has to implement equivalent PLMN signalling

	hNB
	
	

	UE
	GMM message enables individual text indication displayer on UE screen, so that user could learn where his/her UE is camping on its CSG cell.
Manual Selection would be possible.
	· Can not guarantee that UE would automatically find or camp on its hNB cell even when this UE is within the coverage of hNB cell.

	Commercial
	
	· Difficult to sell as the UE may not find the hNB. Users would not be happy.


1.2 Methods for mobility signaling reduction when moving in dense hNB CSG deployment 
It is commonly understood that basic CSG hNB deployment can be done by allocating a specific LA to each hNB, and reusing the LA intelligently in the network.
CSG subscribers and non CSG subscribers are handled as follows:

	Subscription
	hNB subscription
	MM method

	CSG user
	CSG hNB belongs to user
	“Location area allowed”

	CSG user
	CSG hNB does not belong to user
	“Location area not allowed”

	User without CSG subscription
	CSG hNB
	 “Location area not allowed”


In a dense hNB CSG deployment all CSG subscribed mobiles will attempt to perform LAU on CSG cells and this will cause significant MM signalling, mobile power drain and operational planning efforts (for LA planning).
The methods in the rest of this clause describe means that can be used to reduce this signalling load.
Note: if hNB could handle LAU message, access control could be done by hNB, the signalling impact to CN could be reduced greatly.
1.2.1 LA reuse method
In the case of dense hNB deployment mobility signaling can be reduced (and thus UE power and CN signaling load) by configuring a number of hNBs in to one LA, mobiles will perform cell reselection from these cells without the need to perform location update (for example all hNBs in a building are configured as one LA) so as long as coverage is more or less constant no LA update is needed when moving from one hNB to another hNB in the same local vicinity.

However, this type of network operation causes some issues.
1.2.1.1 CSG hNB is Out Of Service from the out door macro cell
With this scheme, CSG hNBs that are out of service of the macro cell would need to be identified and allocated a specific LA which would be barred for non CSG users with “LA not allowed” or for users with out CSG subscription with “PLMN not allowed”.
The reason for this is that there is no means to handover a non CSG mobile to out door macro cell allowing a mobile to roam on this cell and then not allow the mobile to make a call doesn’t reflect from a service point of view that in fact he doesn’t have service.

As to emergency call issue, whether a mobile is CSG or not, emergency call by a mobile should be enabled in any case as long as a cell is detected.
1.2.1.2 CSG hNB ins “In Service” of the macro cell
There are two cases for this scenario, i.e., whether the LA for CSG cells is the same as that of macro cells or not. If the two LACs are the same, this means that for CSG cells there will be number of non CSG subscribers camped on a CSG cell then the handling of these mobiles (as and when calls are made) requires the hNB to be supplied with subscription information to allow it to control the mobility and/or RRM of the CSG and non CSG users. For example, non CSG users are handed out of the CSG cell, or, hNB may redirect the access attempts form non CSG users to macro cell. If the two LACs are not the same, a LAU would be initiated by the non-CSG mobile and this LAU attempt would be refused by the CN or hNB.
1.2.1.3 Handover issues

Handover out of CSG cell for non CSG members will be needed to a macro cell which is not on the same frequency of the hNB in order to reduce interference. LA needs to be planned.
1.2.1.4 O&M issues
In order to allow seamless cell reselection neighbour cells need to be configured between CSG cells.
1.2.1.5 Pros and Cons
	
	Pros
	Cons

	CN
	Decreased MM signalling
	CN has to know the difference between In Service and Out Of Service cells. 
Increased handover from hNB to macro for non CSG users

	Macro UTRAN/GERAN
	Decreased MM signalling
	

	hNB
	
	Subscription information is needed to distinguish between CSG and non CSG users.


	UE
	
	

	O&M
	
	Neighbour cell list need to be managed.

Out of service needs to be managed for Emergency call

	Commercial
	
	


1.2.2 HCS
HCS feature allows the operator to deploy hierarchical cells layers where the cells are not necessarily parented on the same cell site and from this point of view it represents an ideal method of deploying hNB.

Proposed solution

By setting the cell reselection to the femto cell layer using a hysteresis timer it is possible to limit the number of slow moving roamers camping on the hNB. The timer can be set to say 3 minutes in which case only roamers that stay longer than 3 minutes in  femto coverage will camp on the hNB..

1.2.2.1 Pros and Cons
	
	Pros
	Cons

	CN
	Pure RAN feature and is transparent to CN.

Reduces LA traffic for passing traffic
	

	UTRAN
	
	· Requires HCS to be implemented

	hNB
	
	

	UE
	
	· UE camp on hNB cell when UE are within the coverage of hNB cell for a period of time set by the hysteresis timer.

	Commercial
	
	· NOTE: HCS not available for GERAN marco layer.. 
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