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Enabling mobility to CSG cells in NC2 mode

Introduction

Because of the way measurement reporting and mobility procedures for CSG cells are currently specified, it may not be possible for a mobile to move from a GERAN cell to a CSG cell  while in NC2 mode, even under network control if the either or both of the network/mobile station do not support PS Handover to CSG cells. 

Background
Currently, the following mobility mechanisms are permitted (to macro cells):

	
	Autonomous Reselection
	CCN + PCCC/PCCO
	CCN + PS HO
	MR + PCCO
	MR + PSHO

	NC0, no CCN
	Yes
	
	
	
	

	NC0, CCN
	
	Yes
	Yes
	
	

	NC1, no CCN
	Yes
	
	
	Yes
	Yes

	NC1, CCN
	
	Yes
	Yes
	Yes
	Yes

	NC2
	
	
	
	Yes
	Yes


If PS Handover to CSG cells is not supported, then mobility towards CSG cells in NC2 cannot be achieved unless either:


i) the MS is allowed to send a PCCN in NC2, or


ii) Measurement reports for CSG cells can be sent in NC2
Identification of target/candidate cell

Currently, Measurement Reports for CSG cells include "routing parameters" i.e. unique identifiers; as such, reporting CSG cell measurements significantly decreases the capacity for non-CSG cell reports.  

It is considered that the network control of mobility in NC2 should remain even for CSG cells i.e. autonomous reselection to CSG cells should not be permitted in NC2. It is understood that the value of such control in respect of mobility towards macro cells is the possibility to optimize user experience by means of PS Handover, specifically providing:

- low service interruption

- guaranteed resource reservation in target cell

- selection of most appropriate target cell using MR + information available to the BSS
- selection of the most appropriate time for mobility, taking into account any ongoing data transfer

A further important distinction compared with CCN mode procedures (i.e. following PCCN) is that there is currently no means to prevent mobility after a PCCN has been sent, other than placing the MS into NC2 mode. 

In respect of target CSG cells where PS HO to CSG cells is not supported, detailed per-cell information is unlikely to be stored by the serving BSS, and therefore the benefits of network control will be limited to the timing of mobility (e.g. to avoid mobility in the middle of a large downlink transfer) rather than the selection of the most appropriate destination.

Therefore in particular, for PCCO to CSG cells, it is not believed that the BSS's knowledge of the target cell's ID (as provided by routing parameters) would have any significant use. (Contrast with PS HO where, because the NW requests resource reservation for the MS in the target cell in advance, routing parameter knowledge by the BSS is essential).
In effect, mobility to CSG cells in such scenarios is likely to be more like a sequence of PCCN + PCCC messages i.e. the mobile indicates a cell meeting (at least) reselection requirements and the network confirms that mobility to that cell is/is not permitted, rather than a measurement report + PCCO procedure i.e. where the mobile supplies measurements of multiple cells and the network selects one or none of these cells. 
It should be noted that it is currently not possible to identify a CSG cell in a measurement report without sending routing parameters. However, reporting the cell as if it were a macro cell may not be possible if the cell's frequency is not included in the neighbour cell list (e.g. if there are no macro cells of the same RAT within the area, and/or if the CSG cells operate on dedicated CSG frequencies). 
Measurement reporting or Reselection?

One question which needs to be addressed is whether reporting of CSG cells is subject to cell reselection criteria or measurement reporting criteria?

For CSG cells in this scenario, it is not clear that there would be any other use for Measurement reporting criteria, meaning that a network not supporting PS HO to CSG cells would typically not provide MR criteria for CSG cells (noting that MR criteria for CSG cells are different from those for non-CSG cells).  Rather, it may be sufficient to re-use reselection criteria.
Measurement report timing
There are currently no limits/restrictions/guidelines on reporting of CSG cells when PS handover is enabled, however this is currently under consideration in GERAN WG1. 
Conclusion
The following points need to be discussed and agreed upon:

1. Is identification of the candidate cell to the BSS necessary? (if it is, are routing parameters required)?

2. If routing parameters are not required, how should the CSG cell be reported?

3. What criteria for reporting CSG cells apply (reselection / measurement reporting?)
Based on the reasoning above, it is recommended to conclude as follows:


1. Routing parameters are not required (and use up limited measurement reporting bandwidth)


2. The CSG cell could be reported within the existing measurement report as if it were a macro cell, or the Packet Cell Change Notification. The frequency index to be used is FFS.


3. On the one hand, cell reselection criteria would avoid needing to signal measurement reporting criteria specifically for this purpose. On the other hand, measurement reporting criteria permit greater control by the operator and alignment with reporting criteria for macro cells.
In addition, some restrictions on reporting of CSG cells (to avoid excessive reporting of CSG cells adversely affecting reporting of non-CSG cells), as under consideration in GERAN WG1, may be appropriate.

