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Explicit Measurement Command for CSG Reporting 
1. Introduction

In order to minimise signalling it was agreed in GERAN#46 that the network signalling to allow reporting of routing parameters and CSG-ID would be implicit by the inclusion of separate IEs (UTRAN CSG Cells Reporting Description and E-UTRAN CSG Cells Reporting Description) in the SI2quater and PACKET MEASUREMENT ORDER (PMO) messages.  
Whilst this is currently agreed, it was questioned as to whether this is an optimum means of signalling in all cases.  This paper analyses the use cases and the possible options for signalling and proposes a solution.  
2. Explicit or Implicit Signalling
There are two generic ways by which the signalling of CSG Cells Reporting can be achieved:

· Implicitly – by the inclusion/exclusion of the relevant IE in the message

· Explicitly – by inclusion of a flag in the signalling messages 

The explicit method can only work if the mobile already knows the related information (the various CSG Reporting Thresholds) and can be told to use the known values.  Therefore the implicit signalling method is appropriate for SI2quater signalling as it is more efficient.  The question is therefore, whether the PMO should use the explicit or implicit method.  
3. Analysis
The PMO currently allows for both the UTRAN CSG Cells Reporting Description IE and the E- UTRAN CSG Cells Reporting Description IE to be optionally included.  Therefore if the IE has been left out of SI2quater it must be present in PMO to turn on reporting for the RAT and access mode (FDD/TDD) in question.  The remaining case to consider is when reporting was turned on in SI2quater but is to be turned off in PMO for a particular RAT and mode.  
The valid use cases to consider are:

· Reporting of CSG cells is enabled in general via SI2quater, but some subscribers have UTRAN or E-UTRAN CSG cells reporting disabled 
· The network sends a PMO for any other reason.  
If the mobile is not capable of CSG Cells Reporting the network will know this in packet transfer mode and not send the signalling information in PMO.  
The major use cases for the situation where reporting of CSG cells for both UTRAN and E-UTRAN has been ordered in SI2quater (and CSG reporting thresholds signalled to the mobile) and a PMO is then sent to the mobile, is shown in Table 1.  
	Case
	SI2quater
	PMO
	Impact - Implicit
	Impact - Explicit

	1
	UTRAN enabled

E-UTRAN enabled
	UTRAN enabled

E-UTRAN enabled
	If PMO is sent for another reason then both IEs have to be included
	Both flags included in PMO

	2
	UTRAN enabled

E-UTRAN enabled
	UTRAN enabled

E-UTRAN disabled
	Just UTRAN IE included
	Both flags included in PMO

	3
	UTRAN enabled

E-UTRAN enabled
	UTRAN disabled

E-UTRAN enabled
	Just E-UTRAN IE included
	Both flags included in PMO

	4
	UTRAN enabled

E-UTRAN enabled
	Both disabled
	No IEs included
	Both flags included in PMO


Table 1 – Impact of Implicit/Explicit Signalling of CSG Cells Reporting
As can be seen from table 1, in cases 1-3 the current implicit signalling requires resending the same information that was received by the mobile from SI2quater.  Case 1 is perhaps the worst case, where the network needs to send a PMO to the mobile for a reason other than changing the CSG Cells Reporting option and has to include both IEs even if there is no change in the CSG Reporting Threshold values. 
4. Proposal
As seen previously, there are use-cases where unnecessary signalling is required in the PMO.  Therefore it would be advantageous to have an explicit signalling mechanism in the PMO message.  Ideally a solution that maintains as much of the current signalling concept with minimum changes to stage-3 should be sought.

Fortunately the coding of the CSG Cells Reporting allows for a simple solution with minimum impact on existing agreed stage-3.  The coding of the CSG Cells Reporting Description contains optional UTRAN CSG Cells Reporting Description and E-UTRAN CSG Cells Reporting Description IEs.  Each of these in turn has optional reporting thresholds as shown in the UTRAN CSG Cells Reporting Description IE below. 
< CSG Cells Reporting Description struct > ::= 


{ 0 | 1 < UTRAN CSG Cells Reporting Description : < UTRAN CSG Cells Reporting Description struct >> } 


{ 0 | 1 < E-UTRAN CSG Cells Reporting Description : <E-UTRAN CSG Cells Reporting Description struct >> } ; 

  

< UTRAN CSG Cells Reporting Description struct > ::= 


{ 0 | 1
< UTRAN_CSG_FDD_REPORTING_THRESHOLD : bit (3) > } 




< UTRAN_CSG_FDD_REPORTING_THRESHOLD_2 : bit (6) > } 


{ 0 | 1
< UTRAN_CSG_TDD_REPORTING_THRESHOLD : bit (3) > }
By including the UTRAN (respectively E-UTRAN) CSG Cells Reporting Description IE in the PMO the command to turn on CSG cells reporting for UTRAN CSG cells remains as currently described in the agreed stage-3.  However, by including 0s for all optional elements within this structure of a given mode (as shown by the red coloured option bits) this can be interpreted by the mobile as using values provided in the last received SI2quater or PMO within the serving cell.  
If no values have been received for the CSG reporting thresholds of a given mode (FDD/TDD) within the serving cell then the default values already specified in 45.008 shall apply. 

This solution requires no changes to either the current CSN.1 or the basic concept of implicit signalling by the inclusion of UTRAN/E-UTRAN CSG Cells Reporting IE.  Only some additional text is required in the description of the relevant IEs in the PMO in order to clarify the mobile behaviour when the UTRAN/E-UTRAN CSG Cells Reporting IE is received containing no reporting thresholds as described in the proposed CR [2.]. 

5. Conclusions

This paper has provided an analysis of the options for signalling the reporting of CSG cells and associated reporting thresholds.  In order to avoid redundant signalling in the PMO message a solution to indicate that previously received values of the CSG Cells reporting information should be used has been identified.  
It is therefore proposed that a new interpretation of existing option bits be used which avoids changes to the existing signalling concept and to CSN.1 coding of messages.  
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