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1
Introduction
The current TSG RAN3 working assumption is to support as priority 1 topic the inter-CSG mobility for the scenarios in which the target HNB cell is a hybrid access mode cell [1]. This document discuss some open issues identified in RAN3#73bis and proposes the way forward to support the inter-CSG mobility towards a hybrid access HNB cell.
The main assumption for such scenario is that, in general, inter-CSG mobility should require as little CN involvement as possible. Bearing that in mind, the issues addressed in this paper are:

1) Handling changes in the CSG white-list while a UE is being served by an 3G HNB, and
2) Handling inter-CSG mobility, or, more particularly, the move-out from and move-in to a specific CSG (these CSG changes may need to be reported to the CN). A possible solution minimizing the impact towards the CN is reported in Annex A.
2
Discussion

2.1 Handling of changes within the white list
According to TS 23.002 §15.7 [2], there exists a “CSG List Server”, co-located in the HSS, which:

· on one hand, manages the provision of white list entries within the UE via Over-the-Air (OMA DM/OTA) means (see TS 24.285 [4] and TS 31.102 [5]), while,
· on the other hand, manages the CSG list entries within the CN nodes currently hosting the UEs’ contexts (which in turn need to be informed in case the UE is in active/connected state and the CSG membership status changes or expires).
According to those facts, it is conceivable that each CN node able to deal with CSG lists is also able to inform the 3G HNB-GW in case a UE’s CSG list is being updated.
So, in case the inter-CSG mobility solution follows the same principle as the intra-CSG HNB GW internal mobility, namely avoiding being visible towards the CN, the CN should be able to inform the HNB-GW about any changes in the CSG list and the HNB-GW can be assumed to be in the position to handle the situation properly.

It is FFS whether the CSG list update in HNB-GW is based on a new signaling procedure or an existing procedure would be enhanced.
Conclusion 1: The current CSG function related procedures support the update of the CSG subscription list in the CN. It is possible to receive the update of the CSG subscription information from the CN to the HNB-GW. 

2.2
Report of inter-CSG mobility towards the CN
Changing a CSG may come along with the requirement to pose different charging tariffs to the subscriber when consuming radio resources from a certain HNB cell.

In order to make the CN aware of the respective mobility, it is proposed to utilize and extend the RANAP Location Reporting procedure.

Currently, the Location Report Control procedure may be used to trigger location reporting with the following Request Type Events (see 25.413 Subclause 9.2.1.16 [3]):

-
To report directly;

-
To stop a direct report;

-
To report periodically;

-
To stop periodic reporting;

-
To report upon change of Service area, or

-
To stop reporting at change of Service Area,
further indicating the Report Area being a Service Area or a Geographical area.

If now the Event enumeration could be enhanced by “Change of CSG” and “Stop Change of CSG” and the Report Area by adding “CSG”, probably with the possibility to indicate a list of CSGs, where the RAN node has to report only entering/leaving the indicated CSGs, the requested functionality would be easily implementable in RANAP. An example of expected RANAP changes is shown in Annex A.
In order to minimize the impact towards the CN, it is proposed to:
Proposal 1: Include text to the TR 37.803 describing the solution of using and extending the RANAP Location reporting procedure in order to inform the CN about the serving CSG change in case of inter-CSG handover.
3
Summary and Proposal
This discussion paper presented some open issues related to the inter-CSG femto-to-femto scenarios in which the target HNB cell is in hybrid mode:
1) Handling changes in the CSG white-list while a UE is being served by a 3G HNB. 
With regard to this issue it has been concluded that:

Conclusion 1: The current CSG function related procedures support the update of the CSG subscription list in the CN. It is possible to receive the update of the CSG subscription information from the CN to the HNB-GW. 

Additions to existing Iu signaling are necessary to provide CSG subscription information to the HNB-GW.
2) Handling of inter-CSG mobility (in particular, moving out form and moving in to a specific CSG).
In order to minimize the impact towards the CN, it was proposed to agree on the following:

Proposal 1: Include text to the TR 37.803 describing the solution of using and extending the RANAP Location reporting procedure in order to inform the CN about the serving CSG change in case of inter-CSG handover.
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Annex A: Draft RANAP changes to inform the CN about the CSG change
9.1.29
LOCATION REPORTING CONTROL

This message is sent by the CN to initiate, modify or stop location reporting from the RNC to the CN.

Direction: CN ( RNC.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Request Type
	M
	
	9.2.1.16
	
	YES
	ignore

	Vertical Accuracy Code
	O
	
	9.2.1.46a
	
	YES
	ignore

	Response Time
	O
	
	9.2.1.46b
	
	YES
	ignore

	Positioning Priority
	O
	
	9.2.1.46c
	
	YES
	ignore

	Client Type
	O
	
	9.2.1.46d
	
	YES
	ignore

	Include Velocity
	O
	
	9.2.1.81
	
	YES
	ignore

	Periodic Location Info
	O
	
	9.2.1.82
	
	YES
	ignore


9.1.30
LOCATION REPORT

This message is sent by the RNC to the CN with information about the UE location.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Area Identity
	O
	
	9.2.3.10
	
	YES
	ignore

	Cause
	O
	
	9.2.1.4
	
	YES
	ignore

	Request Type
	O
	
	9.2.1.16
	
	YES
	ignore

	Last Known Service Area
	O
	
	9.2.3.22
	
	YES
	ignore

	Position Data
	O
	
	9.2.3.27
	Optional for UTRAN only.
	YES
	ignore

	Position Data Specific To GERAN Iu Mode
	O
	
	9.2.3.28
	Coded as the value part of the Positioning Data IE defined in TS 49.031 [34]. Optional for GERAN Iu mode only. Not applicable for UTRAN.
	YES
	ignore

	Accuracy Fulfilment Indicator
	O
	
	9.2.3.29
	
	YES
	ignore

	Velocity Estimate
	O
	
	9.2.3.51
	
	YES
	ignore


9.2.1.16
Request Type

This element indicates the type of location request to be handled by the RNC; the related reported area is either a Service Area or a Geographical Area.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Request Type
	
	
	
	

	>Event
	M
	
	ENUMERATED(Stop Change of service area, Direct, Change of service area, ..., Stop Direct, Periodic, Stop Periodic, Change of CSG, Stop Change of CSG)
	

	>Report Area
	M
	
	ENUMERATED(Service Area, Geographical Area, ..., CSG)
	When the Event IE is set to "Stop Change of service area" or to "Stop Direct", the value of the Report area IE shall be the same as in the LOCATION REPORTING CONTROL message that initiated the location reporting.

	>Accuracy Code
	O
	
	INTEGER
(0..127)
	The requested accuracy "r" is derived from the "accuracy code" k by

r = 10x(1.1k-1).

The Accuracy Code IE shall be understood as the horizontal accuracy code.

	>CSG List
	O
	
	new IE
	


9.2.x.y

new IE

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CSGs to report List
	
	1 to <maxnoofCSGs>
	
	

	>CSG ID
	O
	
	9.2.1.85
	

	>CSG Membership Status
	O
	
	9.2.1.92
	


9.2.3.10
Area Identity

This information element is used for indicating the location of a UE and is either a Service Area or a Geographical Area.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Choice Area Identity
	
	
	
	

	>SAI
	
	
	
	

	>>SAI
	M
	
	9.2.3.9
	

	>Geo
	
	
	
	

	>>Geographical Area
	M
	
	9.2.3.11
	

	>CSG
	
	
	
	

	>>CSG ID
	M
	
	9.2.1.85
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