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1. Introduction

Enhanced Measurement Reporting is introduced from R99 onwards [1],[2],[3]. In this context the parameter REPORT_TYPE used in different RR messages from Network to MS indicates, whether normal Measurement Reporting or Enhanced Measurement Reporting shall be used by the MS.

However the usage of this parameter needs further clarifications due to the fact that the parameter is reused for GPRS type services. This contribution includes a proposal for clarification in the  specifications 3GPP TS 04.18 and 3GPP TS 04.60 for R99. The same proposal is foreseen for specifications 3GPP TS 44.018 and 3GPP TS 44.060 for R4 and R5. 

2. Current Status of Definition and Usage of the REPORT TYPE Parameters

In R99 Enhanced Measurement Reporting is introduced for GSM circuit switched services in dedicated or group transmit mode in specification GSM 04.18 as well as for GPRS type services in packet transfer mode in specification GSM 04.60. 

The parameter REPORT_TYPE is defined in both specifications as follows:

In GSM 04.18:

	REPORT_TYPE (1bit)
This parameter is used to indicate to the mobile to use the Enhanced Measurement report or Measurement report messages for reporting:

Bit
0
The MS shall use the Enhanced Measurement Report message for reporting if at least one BSIC is allocated to each BA (list) frequency. Otherwise, the Measurement Report message shall be used.
1
The MS shall use the Measurement Report message for reporting.


In GSM 04.60:

	REPORT_TYPE (1 bit)
This parameter is used to indicate to the mobile station to use the PACKET MEASUREMENT REPORT or PACKET ENHANCED MEASUREMENT REPORT messages for (NC) reporting:

If the cell has a PBCCH allocated:
Bit
0
The mobile station shall use the PACKET ENHANCED MEASUREMENT REPORT message for (NC) reporting
1 
The mobile station shall use the PACKET MEASUREMENT REPORT message for (NC) reporting
If the cell has no PBCCH allocated:
Bit
0
The mobile station shall use the PACKET ENHANCED MEASUREMENT REPORT message for (NC) reporting if at least one BSIC is allocated to each BA(GPRS) frequency. Otherwise, the PACKET MEASUREMENT REPORT shall be used.
1 
The mobile station shall use the PACKET MEASUREMENT REPORT message for (NC) reporting


For circuit switched services the REPORT_TYPE parameter is sent either in the RRC message “MEASUREMENT INFORMATION” on the SACCH, which the MS receives in dedicated mode or group transmit mode, or in the System Information TYPE 2quater message on the BCCH, which the MS may receive in idle mode. 
For GPRS type services, if no PBCCH is allocated, the REPORT_TYPE parameter is sent either in the RRC messages “PACKET MEASUREMENT ORDER” or “PACKET CELL CHANGE ORDER”  on the PACCH and PCCCH, which the MS receives in packet transfer mode, or also in the System Information TYPE 2quater message on the BCCH, which the MS may receive in packet idle mode. 
For GPRS type services, if a PBCCH is allocated, the REPORT_TYPE parameter is sent either in the RRC messages “PACKET MEASUREMENT ORDER” or “PACKET CELL CHANGE ORDER”  on the PACCH and PCCCH, which the MS receives in packet transfer mode, or in the Packet System Information TYPE 5 message on the PBCCH, which the MS may receive in packet idle mode. 
3. Problems

The following issues occur due to the above mentioned definition and usage.

3.1 Ambiguous Definition of both REPORT_TYPE parameters

The first issue with this partial ambiguity in the standard is, that the standard does not explicitely mention if both parameters REPORT_TYPE might have a different value. 

Hence the standard should give a clear indication, that both parameters are independent of each other, e.g. for CS services Enhanced Measurement Reports may be enabled, whereas for GPRS type services it may be disabled and normal Packet Measurement Reports are thus sent.

3.2 Insufficient Broadcast Information on both REPORT_TYPE parameters 

The second issue is related to the availability of broadcast information for the REPORT_TYPE. The following scenarios may happen.

· When the MS is in dedicated/group transmit mode or in packet transfer mode the REPORT_TYPE parameter is defined by the RRC messages in the associated channels SACCH or PACCH, respectively, as depicted in section 2.

· If the MS is in idle mode and changes to dedicated mode, the REPORT_TYPE parameter may be derived from SI 2 quater message.

· If the MS is in packet idle mode and changes to packet transfer mode, the REPORT_TYPE parameter may be derived from SI 2 quarter (no PBCCH allocated) or from PSI5 message (PBCCH allocated). 

· Problem: If the MS is in packet idle mode listening to the PBCCH and gets a paging request for a traffic channel to change to dedicated mode, the wanted REPORT_TYPE parameter which has to be used for the SACCH measurement reports is not known by the MS until it gets the first MEASUREMENT INFORMATION message on the SACCH. Thus it may use the default but wrong REPORT_TYPE parameter quite for a while.

3.3 Parameter SERVING_BAND_REPORTING

This parameter is defined to be mandatory in the SI2quater message within the structure ‘MEASUREMENT PARAMETERS Description struct’ and is optional in the MEASUREMENT INFORMATION message. It is not clear why this parameter is defined in a different way in those messages. 

Secondly this parameter is defined twice in SI2quater: 

· in the ‘Measurement Description struct’ structure for circuit switched services as a mandatory parameter;

· in the ‘GPRS Measurement Description struct’ structure for GPRS type service as a optional parameter;

As this parameter is assumed to have the same content for circuit switched and GPRS type services, one parameter specification is sufficient.

3.4 Parameters REPORTING_RATE and INVALID_BSIC_REPORTING 

These parameters are defined to be mandatory in the MEASUREMENT INFORMATION message. In  the SI2quater message they are  missing in the ‘Measurement Description struct’ structure for circuit switched services, whereas for GPRS type services they are  specified in ‘GPRS Measurement Description struct’ structure as a mandatory parameter.

It is not clear why these parameters are missing in the ‘Measurement Description struct’ structure. A mobile station entering the dedicated mode is not prepared to send the correct report format which is only given in the next MEASUREMENT INFORMATION message on SACCH. Hence those measurement reports may be unsuitable for further processing in the BSS for a given while.

3.5 Parameter SCALE_ORD

It is not clear, why this parameter has mandatory character in SI2 quater and MEASUREMENT INFORMATION messages, but optional character in PSI 5 message.

3.6 Structure GPRS BSIC Description

This structure may be evaluated for initial BSIC information in connected (dedicated) mode (see 3GPP TS 04.18, section 3.4.1.2.1.2). A renaming of this parameter is felt suitable.

4. Proposed Solutions

4.1 Ambiguous Definition of both REPORT_TYPE parameters

It is proposed to change the naming of the parameter REPORT_TYPE for GPRS type services to PACKET_REPORT_TYPE to ensure a clear distinction. This needs adaptations in GSM specifications 05.08, 04.18 and 04.60.

4.2 Insufficient Broadcast Information on both REPORT Type parameters
It is proposed to include the parameter REPORT_TYPE (for CS services) also in the PSI 5 message in PBCCH.

4.3  Parameter SERVING_BAND_REPORTING
This parameter should have optional character in both messages. It should be deleted in the SI2quater ‘Measurement Description struct’ structure.

4.4 Parameters REPORTING RATE and INVALID_BSIC_REPORTING

Both parameters should be defined in the SI2quater message to be mandatory in the ‘MEASUREMENT PARAMETERS Description struct’ structure for circuit switched services. For GPRS type services both parameters should be renamed to PACKET_REPORTING_RATE and PACKET_INVALID_BSIC_REPORTING within the structure ‘GPRS MEASUREMENT PARAMETERS Description struct’ , used in both SI2quater and PSI 5 messages.

4.5  Parameter SCALE_ORD
This parameter should have mandatory character in PSI5 message.

4.6 Structure  GPRS_BSIC_Description

This structure is renamed in SI 2 quater to BSIC Description and hence aligned to the content in the MEASUREMENT INFORMATION  message.

5. New Proposal for Restructuring of the Message Content in SI2quater and PSI 5 messages

Summarising all proposed solutions in section 4, a restructuring of the message content in SI2quater and PSI 5 is suggested in the following way.

	Current message content in SI2quater
	Proposed new message content in SI2quater

	…

<MEASUREMENT PARAMETERS Description struct > ::=


< REPORT_TYPE : bit >

< SERVING_BAND_REPORTING : bit (2) > ;

…

<GPRS BSIC Description struct>::=


{ 0 | 1 < BA_Index_Start_BSIC : bit (5) > }



-- default value=0

< BSIC : bit (6) >

< Number_Remaining_BSIC: bit (7) >

{
< Frequency_Scrolling : bit >


< BSIC : bit (6) > } * (val(Number_Remaining_BSIC)) ;
…

< GPRS MEASUREMENT PARAMETERS Description struct > ::=

< REPORT_TYPE : bit >

< REPORTING_RATE : bit >

< INVALID_BSIC_REPORTING : bit >

{ 0 | 1
< MULTIBAND_REPORTING : bit (2) > } 

{ 0 | 1
< SERVING_BAND_REPORTING : bit (2) > }

< SCALE_ORD : bit(2) > 


{ 0 | 1
< 900_REPORTING_OFFSET : bit (3) > 


< 900_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 1800_REPORTING_OFFSET : bit (3) > 


< 1800_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 400_REPORTING_OFFSET : bit (3) >


< 400_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 1900_REPORTING_OFFSET : bit (3) > 


< 1900_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 850_REPORTING_OFFSET : bit (3) > 


< 850_REPORTING_THRESHOLD : bit (3) > } ;

…
	…

<MEASUREMENT PARAMETERS Description struct > ::=


< REPORT_TYPE : bit >

< REPORTING_RATE : bit >

< INVALID_BSIC_REPORTING : bit >
…

<BSIC Description struct>::=


{ 0 | 1 < BA_Index_Start_BSIC : bit (5) > }



-- default value=0

< BSIC : bit (6) >

< Number_Remaining_BSIC: bit (7) >

{
< Frequency_Scrolling : bit >


< BSIC : bit (6) > } * (val(Number_Remaining_BSIC)) ;

…

< GPRS MEASUREMENT PARAMETERS Description struct > ::=

< PACKET_REPORT_TYPE : bit >

< PACKET_REPORTING_RATE : bit >

< PACKET_INVALID_BSIC_REPORTING : bit >

<  ENH MEASUREMENT PARAMETERS Description struct > ::=

{ 0 | 1
< MULTIBAND_REPORTING : bit (2) > } 

{ 0 | 1
< SERVING_BAND_REPORTING : bit (2) > }




< SCALE_ORD : bit(2) > 


{ 0 | 1
< 900_REPORTING_OFFSET : bit (3) > 


< 900_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 1800_REPORTING_OFFSET : bit (3) > 


< 1800_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 400_REPORTING_OFFSET : bit (3) >


< 400_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 1900_REPORTING_OFFSET : bit (3) > 


< 1900_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 850_REPORTING_OFFSET : bit (3) > 


< 850_REPORTING_THRESHOLD : bit (3) > } ;

…

Note: the structures ‘ENH MEASUREMENT PARAMETERS Description struct ’ and the ‘BSIC Description struct’ are defined both for GPRS and non-GPRS mobiles.


	Current message content in PSI5
	Proposed new message content in PSI5

	…

< ENH Reporting parameters struct > ::=


< Report_Type : bit >

< REPORTING_RATE : bit >


< INVALID_BSIC_REPORTING : bit >


{ 0 | 1 < NCC_PERMITTED : bit (8) > } 


{ 0 | 1 < GPRS MEASUREMENT Parameters Description : < 
        GPRS MEASUREMENT Parameters Description struct >> }

…

< GPRS MEASUREMENT PARAMETERS Description struct > ::=


{ 0 | 1 < Multiband_Reporting : bit (2) > }

{ 0 | 1 < Serving_Band_Reporting : bit (2) > }

{ 0 | 1 < SCALE_ORD : bit (2) > }



{ 0 | 1
< 900_REPORTING_OFFSET : bit (3) > 


< 900_REPORTING_THRESHOLD : bit (3) > }



{ 0 | 1
< 1800_REPORTING_OFFSET : bit (3) > 



< 1800_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 400_REPORTING_OFFSET : bit (3) > 



< 400_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 1900_REPORTING_OFFSET : bit (3) > 



< 1900_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 850_REPORTING_OFFSET : bit (3) > 


< 850_REPORTING_THRESHOLD : bit (3) > } ;


	…

< ENH Reporting parameters  struct > ::=

…

     < MEASUREMENT Parameters Description  > ::=

< REPORT_TYPE  : bit >

< REPORTING_RATE : bit >


< INVALID_BSIC_REPORTING : bit >

     < GPRS MEASUREMENT Parameters Description  > ::=

< PACKET_REPORT_TYPE : bit >

< PACKET_REPORTING_RATE : bit >

< PACKET_INVALID_BSIC_REPORTING : bit >

      { 0 | 1 < NCC_PERMITTED : bit (8) > } 

      < ENH MEASUREMENT PARAMETERS Description struct > ::=


{ 0 | 1 < Multiband_Reporting : bit (2) > }

{ 0 | 1 < Serving_Band_Reporting : bit (2) > }

{ 0 | 1 < SCALE_ORD : bit (2) > }



{ 0 | 1
< 900_REPORTING_OFFSET : bit (3) > 


< 900_REPORTING_THRESHOLD : bit (3) > }



{ 0 | 1
< 1800_REPORTING_OFFSET : bit (3) > 



< 1800_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 400_REPORTING_OFFSET : bit (3) > 



< 400_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 1900_REPORTING_OFFSET : bit (3) > 



< 1900_REPORTING_THRESHOLD : bit (3) > }


{ 0 | 1
< 850_REPORTING_OFFSET : bit (3) > 


< 850_REPORTING_THRESHOLD : bit (3) > } ;

…

Note: the structure ‘ENH MEASUREMENT PARAMETERS Description struct ’ is defined both for GPRS and non-GPRS mobiles.


6. Conclusions

Hence the restructuring of the messages leads to the same structures in SI2quater and PSI5 messages for Enhanced Measurement Reporting. Moreover the restructuring of these messages leads to a greater flexibility for configuring Enhanced Measurement Reporting independently for circuit switched and GPRS type services and thus improves the efficiency of enhanced or normal measurement reports for dedicated  connections.
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