3GPP TSG GERAN#43
Tdoc 
GP-091222 
Vancouver, Canada, Aug 31st – Sept 4th 2009 
Agenda Item 7.1.5.8, 7.2.5.3.3
Source: Nokia Corporation, Nokia Siemens Networks          

                                                                                                 

Mobility to UTRAN CSG Cells 
1. Introduction

As described in [1.], a solution to the inbound mobility to UTRAN/E-UTRAN CSG cells from GERAN active mode (Packet Transfer Mode for the case of E-UTRAN, all RR modes for the case of UTRAN CSG cells) is required.  Mobility is needed for both network controlled cell reselection and Handover.  
This paper specifically addresses the mobility from GERAN to UTRAN CSG cells in dedicated mode and dual transfer mode.  Issues regarding measurement reporting in Packet Transfer Mode are addressed in a separate contribution [3.].
2. Issues
2.1. Handover Requirements
It is required to be able to handover an MS from GERAN Dedicated Mode/Dual Transfer Mode to a UTRAN CSG cell in Rel-9.  

As described in [2.], the source MS needs to signal the CSG ID and CGI to the network at some point to allow the construction of the Handover Required message.  However, depending on the overall solution adopted for mobility to CSG cells in GERAN active modes (see [2.] for one proposal), it may be possible for the network to have stored this information in a mapping table that it has previously received from mobiles in Packet Transfer Mode (PTM).
2.2. CSG Cells on Dedicated Frequencies

As identified in [3.], a solution to measurement reporting for CSG cells on dedicated CSG frequencies must be provided.  Ideally this should cover the case where UTRAN CSG cells on dedicated frequencies are provided in System Information and the case where they are not supplied in System Information.  
In the case where the CSG cell information is supplied in System Information, we propose that these cells are added to the 3G Neighbour Cell List and reported on using existing mechanisms. 

Where the CSG cell information is not available in System Information, the following options exist:
· Support this via explicitly identifying the frequency/PSC in a measurement report (this implies a new or modified reporting message)
· Don’t support this option for handover in DM/DTM
· Support this but mandate that these dedicated CSG cells are added to the 3G Neighbour Cell List via MEASUREMENT INFORMATION message 
The problem with the first option is that the MEASUREMENT REPORT message can not be easily modified to support the provision of an explicit UARFCN (14 bits).  If this were possible then the capacity to report on non-CSG GERAN/UTRAN and E-UTRAN neighbour cells will be significantly reduced. 
Another approach to supporting the first option is to modify the ENHANCED MEASUREMENT REPORTING (EMR) message.  This would imply that enhanced measurement reporting would be mandated for support of CSG cells on dedicated frequencies.  This is seen as not acceptable and a solution should be available that does not involve mandating the use of enhanced measurement reporting.  Thus if the first option is adopted a new message should be provided for ordinary measurement reporting as well as extending the EMR message for enhanced measurement reporting.  

The simplest solution is not to support this functionality in dedicated mode /dual transfer mode, allowing support of CSG cells on dedicated frequencies but only where they are broadcast in System Information. 

The third solution seems to be a better approach.  This allows for CSG cells on dedicated frequencies that are not broadcast in System Information, but can be provided in a MEASUREMENT INFORMATION message sent on SACCH.  This could be carried out in a way that is compatible with legacy terminals and would not need any changes in existing measurement reporting messages.  
Proposal 1: UTRAN CSG cells on dedicated frequencies not broadcast in System Information shall be explicitly added to the 3G Neighbour Cell list in a MEASUREMENT INFORMATION message and reported on in the existing manner 

2.3. Routing Identifiers and CSG ID
As identified in [3.], in order that a handover can be made to a UTRAN CSG cell, the BSS must have both the routing identifiers (to route the Handover Required message to the correct target Home NodeB gateway) and the CSG ID for the target cell in question.  

Two possibilities exist for the BSS to gain this information:

· To rely on a mapping table (Frequency and PSC) against CGI and CSG ID that has been built up in PTM

· To order the MS to supply this information on demand

The advantage of the first approach is that no new messages are required on the air interface and that measurement reporting bandwidth is not degraded.  The disadvantage is that the mapping information may not be available or up to date.  
In scenarios where CSG cells do not frequently change their PSC values, this mapping table will quickly become populated and will not change very often.  If this is the case then such a table can be relied upon for handover to CSG cells and no modifications to existing messages are required.  In the rare cases where this information is not available or out of date then handover will not be possible. 
If the mapping table cannot be relied upon for handover then based on the arguments in section 2.2 a new message should be defined to be used in conjunction with ordinary measurement reporting.  If this is required then the supply of this message should be on command from the network.

Proposal 2: Supply of routing identifiers and CSG ID for handover to UTRAN CSG cells shall be provided by the BSS based on mapping information already collected from mobiles in PTM 

2.4. PSC Confusion

It has been recognised in RAN groups that although not expected to be common, the issue of PSC confusion exists and that in some cases the physical layer parameters (frequency and PSC) are not enough to uniquely identify a UTRAN CSG cell.  

Where the network is able to detect PSC confusion (see [2.] for an example of how this can be achieved) the only real way to solve the problem is for the mobile to read the relevant identifiers form the SIB of the target cell and report these to the network.  As discussed previously this would necessitate the introduction of a new type of measurement report message.  
There are therefore two choices for handling PSC confusion:
· Create a new measurement reporting message and allow the network to command the mobile to send it
· Don’t allow handover to UTRAN CSG cells in dedicated mode/dual transfer mode where confusion exists
Given that there will be support for handover and cell reselection (as appropriate) in idle mode and packet transfer mode it could be argued that supporting CS Handover to UTRAN CSG cells where PSC confusion exists is not worth the cost of creating a new message. 
Proposal 3: Handover to UTRAN CSG cells in dedicated mode and dual transfer mode will not be supported in case where PSC confusion is detected.
3. Impact on Measurement Reporting messages
There are currently two messages used for measurement reporting:

· The MEASUREMENT REPORT message (MR)

· The ENHANCED MEASUREMENT REPORT message (EMR)

The MR message has a very specific structure enabling reporting cells based on the neighbour cell list, 3G neighbour cell list and E-UTRAN Frequency list.  Due to the very specific nature of the MR it would seems not to be possible to alter this message in a backwards compatible manner in order to accommodate the transfer of routing parameters/CSG ID or reporting on CSG cells where the explicit frequency and PSC is required.  
The EMR could be adapted as discussed in [3.] but would mean mandating support for enhanced measurement reporting in order to support mobility to CSG cells.  This is not seen as desirable when considering that many networks do not support enhanced measurement reporting.
Therefore if it is required to extend the measurement reporting in Dedicated Mode and Dual Transfer Mode, a new message should be defined that can be used with measurement reporting and enhanced measurement reporting.  Such a message should be able to report on all types of neighbour cell for GERAN/UTRAN/E-UTRAN including macro-cells and CSG cells.  
4. Conclusions
This paper has investigated the requirements for mobility from GERAN to UTRAN CSG cells in dedicated mode and dual transfer mode.  It is proposed that some compromises are made in order to simplify the changes needed in GERAN in order to accommodate mobility to UTRAN CSG cells.  
Therefore the following recommendations are made:

· A mapping table in the BSS populated in Packet Transfer Mode and used for supplying handover related information shall be provided
· PSC confusion resolution should not be handled in DM and DTM 

· CSG cells on dedicated frequencies that are not included in System Information should be added to the mobile’s 3G Neighbour Cell list via dedicated signalling messages and reported on in using the current mechanism
If these proposals are adopted, then there will be no impact on existing messages in 44.018 and minimal impact on new procedures in order to support mobility to UTRAN CSG cells in Dedicated Mode and Dual Transfer Mode.  
If this is not seen as acceptable to GERAN then the consequence would be the introduction of a new measurement reporting message and related procedures.  
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