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Enabling mobility to CSG cells in NC2 mode

1. Introduction

Because of the way measurement reporting and mobility procedures for CSG cells are currently specified, it is not possible for a mobile to move from a GERAN cell to a CSG cell while in NC2 mode,  unless both of the network and mobile station support PS Handover to CSG cells. 

2. Open issues:
The following issues have been raised/discussed.
	#
	Description
	Group Responsible

	WA#1
	Mobility to CSG cells in NC2 mode to remain under network control i.e. autonomous reselection is not permitted
	WG2

	WA#2 
	Reporting of measurement results for the target cell:


a) is required [G2#47bis: 5 companies]


b) is not required [G2#47bis: 2 companies]
	WG1

	WA#3 
	Identification of the target cell is required:


a) uniquely (i.e. using routing parameters)


b) uniquely with reasonably probability (i.e. PCI/PSC + frequency)


c) not at all
	WG2

	WA#4
	Reporting criteria should be:


a) measurement reporting criteria


b) cell reselection criteria
	WG1

	WA#5
	Message containing report should be:


a) Packet Cell Change Notification


b) Packet (Enhanced) Measurement Report
	WG2

	WA#6
	Message indicating movement should be:


a) Packet Cell Change Continue


b) Packet Cell Change Order
	WG2

	WA#7
	A new indicator for network capability to distinguish Rel-8 NW from Rel-9 NW supporting mobility to CSG in NC2...

a) is required


b) is not required
	WG2


3. Discussion
One of the key aims here is to minimize impact on specifications and implementation from adopting a mechanism to allow mobility to CSG cells in NC2, considering that we already have numerous reporting options, configurations, capabilities etc. already for Rel-8 and existing Rel-9 functionality.

It should therefore be a common aim to re-use as much as possible of the existing functionality, signalling etc.

For this, it is constructive to consider the current behaviour in NC1, with CCN enabled – in this mode, the mobile sends measurement reports, but may also send PACKET CELL CHANGE NOTIFICATION messages; some subset of this functionality should be sufficient for NC2 mobility.
	Scenario
	MS capability*
	NW capability**
	CSG MR
	PCCN with CSG target

	
	
	
	Sent
	RP***
	Sent
	RP***

	1
	Rel-8
	Rel-8
	No
	n/a
	Optional; reselection criteria must be met
	No

	2
	
	Rel-9 (no PSHO)
	
	
	
	

	3
	
	Rel-9 (PSHO)
	
	
	
	

	4
	Rel-9 (no PSHO)
	Rel-8
	No


	n/a
	Optional; reselection criteria must be met
	No

	5
	
	Rel-9 (no PSHO)
	
	
	
	

	6
	
	Rel-9 (PSHO)
	
	
	
	

	7
	Rel-9 (PSHO)
	Rel-8
	No
	n/a
	Optional; reselection criteria must be met
	No

	8
	
	Rel-9 (no PSHO)
	
	
	
	No

	9
	Rel-9 (PSHO)
	Rel-9 (PSHO)
	Yes, requires measurement criteria to be met
	Yes
	Optional; reselection criteria must be met
	Yes

	*MS capability:


PSHO: UTRA (respectively E-UTRA) CSG Cells Reporting is supported


no PSHO: UTRA (respectively E-UTRA) CSG Cells Reporting is not supported 

** NW capability:


PSHO: UTRAN (respectively E-UTRAN) CSG Cells Reporting Description IE is transmitted


no PSHO: UTRAN (respectively E-UTRAN) CSG Cells Reporting Description IE is not transmitted
*** RP = routing parameters: CI + TAC (E-UTRAN) / CGI (UTRAN) etc.


Of interest here are scenarios 4-8 where PS Handover is supported by one or other (but not both) of the MS and network.

In order to minimize the necessary modifications to either the NW or the mobile station to handle these high number of cases, it is proposed that an MS may only report a CSG cell in NC2 if:

- If available, applicable CSG-specific measurement reporting criteria are met, otherwise

- the appropriate cell reselection requirements are met.

Routing parameters need not be reported: either the NW does not support reading them (otherwise it would have indicated "PS HO" support) or the mobile does not support transmitting them; adding a requirement to report routing parameters only for this single scenario does not appear to be (and has not been shown to be) justifiable.

Currently, Packet Measurement Report messages cannot include CSG cells unless routing parameters are included (since frequencies are identified by indices, and dedicated CSG frequencies do not have an index). However, CSG cells can be included in PCCN messages without routing parameters (since frequencies are identified explicitly).  It is therefore proposed that a PCCN message be used, as in Rel-8 NC0/NC1 CCN mode, to identify the target cell by means of physical layer parameters.
4. Conclusion
The conclusion of the sourcing company and corresponding reasoning is as shown in the table below.  It is believed that such a solution does not require any CSN.1 changes to messages.
	#
	Description
	Group Responsible

	WA#1
	Mobility to CSG cells in NC2 mode to remain under network control i.e. autonomous reselection is not permitted
	WG2

	WA#2 
	Reporting of measurement results for the target cell:


a) is required [G2#47bis: 5 companies]


b) is not required [G2#47bis: 2 companies]

RIM: there appears to be no benefit to omitting measurement reports for the target cell
	WG1

	WA#3 
	Identification of the target cell is required:


a) uniquely (i.e. using routing parameters)


b) uniquely with reasonably probability (i.e. PCI/PSC + frequency)


c) not at all

RIM: This aligns with Rel-8 PCCN. Routing parameters requires modification to either the MS or Network.  Frequency + RAT of the target cell is likely to be of interest to operators.
	WG2

	WA#4
	Reporting criteria should be:


a) measurement reporting criteria


b) cell reselection criteria

RIM: a) if provided, otherwise b).
	WG1

	WA#5
	Message containing report should be:


a) Packet Cell Change Notification


b) Packet (Enhanced) Measurement Report

RIM: a) allows for reporting CSG cells without routing parameters without further modification of message formats.
	WG2

	WA#6
	Message indicating movement should be


a) Packet Cell Change Continue


b) Packet Cell Change Order

RIM: Either is valid (network decision) (note that the MS cannot autonomously move if no response is received).
	WG2

	WA#7
	A new indicator for network capability to distinguish Rel-8 NW from Rel-9 NW supporting mobility to CSG in NC2


a) is required


b) is not required

RIM: There is a risk with this approach that the MS will send reports in NC2 unnecessarily, however it is expected that the MS will not frequently send such messages.
	WG2


