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Several issues have recently been identified for classmark information defined in TS 24.008.

When this information is sent via UMTS channels, wrong interpretation can occur in the  RNC on information as vital as Mobile Station GSM band support or associated RF Capability. In turn this could lead to erroneous network decisions for UMTS to GSM handover and to dropped calls.

The attached Change Request is proposed to CN1 for approval (R’99) and is intended to solve these issues, together with other points. A description is given in the enclosed Annex.

Regardless of these issues, it is the clear understanding of TSG GERAN2 that TSG CN1 will inform TSG GERAN2 in the future when significant changes related to Radio Access fields are made in TS 24.008. TSG GERAN also thank TSG CN1 for their constructive and fruitful work over the years.

ANNEX. Description of issues and proposed changes for the Classmarks 1, 2 and 3.
A.  Access via UMTS channels : GSM band indications. 

For the classmarks 1 and 2, a UE accessing by UTRAN channels has no clear indication in the standards on how to code the associated GSM “RF Power capability” field for the following cases: 

1- GSM is not supported:

By nature, the RF Power capability field is always present in Classmarks 1 and 2. However no codepoint is allocated to indicate ‘GSM not supported’. So the MS has to ‘choose’ between indicating a GSM RF power while GSM is not supported, or using a “Reserved” value, which is forbidden.

2- ‘More than one’ GSM band is supported:

As access is performed by UMTS channels, information on which GSM band relates to the RF Power field is lost (i.e. which band is referred to in the coding of the “RF Power capability”?).


The proposal is to allocate a new code-point indicating that information on RF Power capability is not relevant (and that this information can/may be found in the Classmark 3).


3- When the MS supports one GSM band, the reading of classmarks 1 and 2 do not give any indication on the GSM band referenced (because the information element is sent on UMTS channels). It is proposed to indicate this single GSM band in the classmark 3. It has also been clarified that the asociated RF Power Capability can be found in classmarks 1and 2. 

B. Other comments and proposals.

In addition to this the general use of terms “Required for MS supporting GSM” in classmarks 1 and 2 was questioned. Generally, even when access is done via UMTS, this information is required by the network for handover from UMTS towards GSM. When related to a ‘one bit field’, this could be interpreted as if an MS supporting GSM shall always support the related feature in the table.


It is understood that the intention was that the indication of support relates to the associated GSM feature. This is rephrased accordingly. Also, When GSM is not supported, a value was defined for these fields (0; same as when GSM is supported and the feature is not supported).

The FC bit indicates if E-GSM or R-GSM bands are used. However its meaning is dependant on the band it is to be sent on. Hence it is proposed to send it with the value ‘0’ when sent on UTRAN channels.

(Note that the Controlled Early Classmark Sending MS Capability has been defined as mandatory for a dual mode Mobile Station as the BSS/RNC needs to know information such as UE capability to allow GSM to UTRAN handover).

The SM capability (MT SMS point to point capability) is independant of the Radio Access Technology it is sent on and is valid for both GSM and UMTS (previously in the text it was valid for GSM only). This is corrected accordingly. Similarly, the UCS2 preference is independent of  Radio Access Technology and is also corrected. 

The present phrasing for the CM3 bit suggests that a zero for the CM3 bit indicates that all options signalled in the Classmark3 information element are not supported; while the intention was that bit CM3 set to 1 indicates that the UE has Classmark3 information to be sent. This is rephrased accordingly. Text in TS 04.18 still reads that the Classmark3 information element shall be included if and only if the CM3 bit in the Classmark2 is set to 1 (this extract is appended to the Change Request for information).
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	Reason for change:
(

	When access is performed via UMTS channels, information on GSM MS capability is not  irrelevant as this is used by the RNC for decision on handover from UMTS to GSM.

The required specification of the coding of CLASSMARK doesn’t allow the network to distinguish unambiguously single banded GSM mobiles.  This may lead to dropped calls if the network can’t understand the precise implementation in the mobile. 


Also it is impossible for a UMTS mobile not supporting GSM to signal its capability without misleadingly indicate that it supports GSM as well.



	
	

	Summary of change:
(

	It is clarified how a single band GSM mobile and a UMTS only mobile need to code the classmarks 1, 2 and 3.

	
	

	Consequences if 
(

not approved:
	There will be a misunderstanding between network and mobile as to what coding schemes and handovers are supported. This can lead to the network attempting to hand the mobile some where or send information which the mobile is unable to decode.
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	Other comments:
(

	This version of 24.008 is version 3.6.0, to which CRs approved at the last CN1 meeting were added (they are flagged with the comments “CR_incorporation”).

IMPORTANT COMMENT FOR THE INCORPORATION OF THE CR:

For the R’4 equivalent CR, the new field “{ 0 | 1 < Single Band Support > }” in the Clasmark3 shall be included before any new R’4 bits (e.g. the new bit for TDD).


10.5.1.5
Mobile Station Classmark 1

The purpose of the Mobile Station Classmark 1 information element is to provide the network with information concerning aspects of high priority of the mobile station equipment. This affects the manner in which the network handles the operation of the mobile station. The Mobile Station Classmark information indicates general mobile station characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the channel it is sent on.

The Mobile Station Classmark 1 information element is coded as shown in figure 10.5.5/3GPP TS 24.008 and table 10.5.5/3GPP TS 24.008.

The Mobile Station Classmark 1 is a type 3 information element with 2 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Mobile Station Classmark 1 IEI
	octet 1

	0

spare
	Revision

level
	ES

IND
	A5/1
	RF power

capability
	octet 2


Figure 10.5.5/3GPP TS 24.008 Mobile Station Classmark 1 information element


Table 10.5.5/3GPP TS 24.008: Mobile Station Classmark 1 information element

	Revision level (octet 2)


Bits

	7
	6
	
	

	0
	0
	
	Reserved for GSM phase 1

	0
	1
	
	Used by GSM phase 2 mobile stations

	1
	0
	
	Used by mobile stations supporting R99 or later versions of the protocol

	1
	1
	
	Reserved for future use

	
	
	
	

	ES IND (octet 2, bit 5) "Controlled Early Classmark Sending" option implementation 

	
An MS not supporting GSM shall set this bit to ‘0’.
An MS supporting GSM shall indicate the associated GSM capability (see table):

	

	0
	
	
	"Controlled Early Classmark Sending" option is not implemented in the MS

	1
	
	
	"Controlled Early Classmark Sending" option is implemented in the MS

	

	NOTE:
The value of the ES IND gives the implementation in the MS. Its value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value.

	

	A5/1 algorithm supported (octet 2, bit4)

 
An MS not supporting GSM shall set this bit to ‘1’.
An MS supporting GSM shall indicate the associated GSM capability (see table):


	0
	
	
	encryption algorithm A5/1 available

	1
	
	
	encryption algorithm A5/1 not available

	

	RF power capability (octet 2) 

	 
When GSM 450, GSM 480, GSM 850, GSM 900 P, E [or R] band is used (for exceptions see GSM 04.18), the MS shall indicate the RF power capability of the band used (see table);
When UMTS is used, a single band GSM 450, GSM 480, GSM 850, GSM 900 P, E [or R] MS shall indicate the RF power capability corresponding to the (GSM) band it supports (see table); in this case information on which single band is supported is found in classmark 3. 

	Bits

	3
	2
	1
	

	0
	0
	0
	class 1

	0
	0
	1
	class 2

	0
	1
	0
	class 3

	0
	1
	1
	class 4

	1
	0
	0
	class 5

	All other values are reserved.

	When the DCS 1800 or PCS 1900 band is used (for exceptions see 3GPP TS 04.18, sub-clause 3.4.18), the MS shall indicate the RF power capability of the band used (see table) ;
When UMTS is used, a single band DCS1800 or PCS 1900 MS shall indicate the RF power capability corresponding to the (GSM) band it supports (see table); in this case information on which single band is supported is found in classmark 3.
Bits

	3
	2
	1
	

	0
	0
	0
	class 1

	0
	0
	1
	class 2

	0
	1
	0
	class 3

	All other values are reserved.

	

	When UMTS is used, an MS not supporting GSM or a multibanded GSM MS shall code this field as follows (see table):

	Bits

	3
	 2
	1
	

	1
	 1
	1
	Shall be sent; RF Power capability is irrelevant in this information element

	All other values are reserved.

	


10.5.1.6
Mobile Station Classmark 2

The purpose of the Mobile Station Classmark 2 information element is to provide the network with information concerning aspects of both high and low priority of the mobile station equipment. This affects the manner in which the network handles the operation of the mobile station. The Mobile Station Classmark information indicates general mobile station characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the channel it is sent on.


The Mobile Station Classmark 2 information element is coded as shown in figure 10.5.6/3GPP TS 24.008, table 10.5.6a/3GPP TS 24.008 and table 10.5.6b/3GPP TS 24.008.

The Mobile Station Classmark 2 is a type 4 information element with 5 octets length. 

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Mobile station classmark 2 IEI
	octet 1

	Length of mobile station classmark 2 contents
	octet 2

	0

spare
	Revision

Level
	ES

IND
	A5/1


	RF power

capability
	octet 3

	0

spare
	PS

capa.
	SS Screen.

Indicator
	SM ca

Pabi.
	VBS


	VGCS


	FC


	octet 4

	CM3


	0

spare
	LCSVA

CAP
	UCS2


	SoLSA


	CMSP


	A5/3


	A5/2


	octet 5


NOTE:
Owing to backward compatibility problems, bit 8 of octet 4 should not be used unless it is also checked that the bits 8, 7 and 6 of octet 3 are not "0 0 0".
Figure 10.5.6/3GPP TS 24.008 Mobile Station Classmark 2 information element

	Table 10.5.6a/3GPP TS 24.008: Mobile Station Classmark 2 information element

	Revision level (octet 3)

 
Bits

	7
	6
	
	

	0
	0
	
	Reserved for GSM phase 1 

	0
	1
	
	Used by GSM phase 2 mobile stations

	1
	0
	
	Used by mobile stations supporting R99 or later versions of the protocol

	1
	1
	
	Reserved for future use

	
	
	
	

	ES IND (octet 3, bit 5) "Controlled Early Classmark Sending" option implementation

	
An MS not supporting GSM shall set this bit to ‘0’.
An MS supporting GSM shall indicate the associated GSM capability (see table):

	

	0
	
	
	"Controlled Early Classmark Sending" option is not implemented in the MS

	1
	
	
	"Controlled Early Classmark Sending" option is implemented in the MS

	

	NOTE:
The value of the ES IND gives the implementation in the MS. Its value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value

	

	A5/1 algorithm supported (octet 3, bit 4)


An MS not supporting GSM shall set this bit to ‘1’.
An MS supporting GSM shall indicate the associated GSM capability (see table):


	0
	
	
	encryption algorithm A5/1 available

	1
	
	
	encryption algorithm A5/1 not available

	

	RF Power Capability (Octet 3)

	

	When GSM 450, GSM 480, GSM 850, GSM 900 P, E [or R] band is used (for exceptions see GSM 04.18), the MS shall indicate the RF power capability of the band used (see table);
When UMTS is used, a single band GSM 450, GSM 480, GSM 850, GSM 900 P, E [or R] MS shall indicate the RF power capability corresponding to the (GSM) band it supports (see table); in this case information on which single band is supported is found in classmark 3.


	Bits

	3
	2
	1
	

	0
	0
	0
	Class 1

	0
	0
	1
	Class 2

	0
	1
	0
	Class 3

	0
	1
	1
	Class 4

	1
	0
	0
	Class 5

	All other values are reserved.

	

	When the DCS 1800 or PCS 1900 band is used (for exceptions see GSM 04.18), the MS shall indicate the RF power capability of the band used (see table) ;
When UMTS is used, a single band DCS1800 or PCS 1900 MS shall indicate the RF power capability corresponding to the (GSM) band it supports (see table); in this case information on which single band is supported is found in classmark 3.
Bits

	3
	2
	1
	

	0
	0
	0
	Class 1

	0
	0
	1
	Class 2

	0
	1
	0
	Class 3

	All other values are reserved.

	

	When UMTS is used, an MS not supporting GSM or a multibanded GSM MS shall code this field as follows (see table):
Bits

	3
	2
	1
	

	1
	1
	1
	Shall be sent; RF Power capability is irrelevant in this information element 

	All other values are reserved.

	


	PS capability (pseudo-synchronization capability) (octet 4) 

An MS not supporting GSM shall set this bit to ‘0’.
An MS supporting GSM shall indicate the associated GSM capability (see table):
Bit 7

	0
	
	
	PS capability not present

	1
	
	
	PS capability present

	
	
	
	

	SS Screening Indicator (octet 4) 

Bits

	6
	5
	
	

	0
	0
	
	defined in 3GPP TS 24.080

	0
	1
	
	defined in 3GPP TS 24.080

	1
	0
	
	defined in 3GPP TS 24.080

	1
	1
	
	defined in 3GPP TS 24.080

	

	SM capability (MT SMS pt to pt capability) (octet 4) 

Bit 4

	0
	
	
	Mobile station does not support mobile terminated point to point SMS

	1
	
	
	Mobile station supports mobile terminated point to point SMS

	
	
	
	

	

	

	VBS notification reception (octet 4)


An MS not supporting GSM shall set this bit to ‘0’.
An MS supporting GSM shall indicate the associated GSM capability (see table):
Bit 3

	0
	
	
	no VBS capability or no notifications wanted

	1
	
	
	VBS capability and notifications wanted

	
	
	
	

	VGCS notification reception (octet 4)


An MS not supporting GSM shall set this bit to ‘0’.
An MS supporting GSM shall indicate the associated GSM capability (see table):
Bit 2

	0
	
	
	no VGCS capability or no notifications wanted

	1
	
	
	VGCS capability and notifications wanted

	
	
	
	

	FC  Frequency Capability (octet 4)


When the GSM 400 or GSM 850 or DCS 1800 or PCS 1900 band or UMTS is used (for exceptions see GSM 04.18, for definitions of frequency band see GSM 05.05), this bit shall be sent with the value ‘0’.


	
	
	
	

	Note:
This bit conveys no information about support or non support of the E-GSM or R-GSM  bands when GSM 400, GSM 850, DCS1800, PCS1900 band or UMTS is used.



	

	


	
	
	
	


	

	
	
	
	

	When  a GSM 900  band is used (for exceptions see GSM 04.18):

Bit 1

	0
	
	
	The MS does not support the E-GSM or R-GSM  band  (For definition of frequency bands see GSM 05.05)

	1
	
	
	The MS does support the E-GSM or R-GSM  (For definition of frequency bands see GSM 05.05)

	Note: 
For mobile station supporting the R-GSM band further information can be found in MS Classmark 3.


	
	
	
	

	


	
	
	
	


	

	
	
	
	

	


	
	
	
	


	

	

	

	

	

	CM3 (octet 5, bit 8) 


	0
	
	
	 Classmark3 information is not available

	1
	
	
	Classmark3 Information is available


	

	LCS VA capability (LCS value added location request notification capability) (octet 5,bit 6) 


	0
	
	
	LCS value added location request notification capability  not supported

	1
	
	
	LCS value added location request notification capability  supported

	

	UCS2 treatment (octet 5, bit 5) 

This information field indicates the likely treatment by the mobile station of UCS2 encoded character strings. For backward compatibility reasons, if this field is not included, the value 0 shall be assumed by the receiver.

	0
	
	
	The ME has a preference for the default alphabet (defined in GSM 03.38) over UCS2.

	1
	
	
	The ME has no preference between the use of the default alphabet and the use of UCS2.

	

	SoLSA (octet 5, bit 4) 

An MS not supporting GSM shall set this bit to ‘0’.
An MS supporting GSM shall indicate the associated GSM capability (see table):

	0
	
	
	The ME does not support SoLSA.

	1
	
	
	The ME supports SoLSA.

	

	CMSP: CM Service Prompt (octet 5, bit 3) $(CCBS)$



	0
	
	
	"Network initiated MO CM connection request" not supported.

	1
	
	
	"Network initiated MO CM connection request" supported for at least one CM protocol.

	

	A5/3 algorithm supported (octet 5, bit 2) 

An MS not supporting GSM shall set this bit to ‘0’.
An MS supporting GSM shall indicate the associated GSM capability (see table):

	0
	
	
	encryption algorithm A5/3 not available

	1
	
	
	encryption algorithm A5/3 available

	

	A5/2 algorithm supported (octet 5, bit 1) 

An MS not supporting GSM shall set this bit to ‘0’.
An MS supporting GSM shall indicate the associated GSM capability (see table):

	0
	
	
	encryption algorithm A5/2 not available

	1
	
	
	encryption algorithm A5/2 available

	



NOTE:
Additional mobile station capability information might be obtained by invoking the classmark interrogation procedure when GSM is used.

10.5.1.7
Mobile Station Classmark 3

The purpose of the Mobile Station Classmark 3 information element is to provide the network with information concerning aspects of the mobile station. The contents might affect the manner in which the network handles the operation of the mobile station. The Mobile Station Classmark information indicates general mobile station characteristics and it shall therefore, except for fields explicitly indicated, be independent of the frequency band of the channel it is sent on.

The MS Classmark 3 is a type 4 information element with a maximum of 14 octets length.

The value part of a MS Classmark 3 information element is coded as shown in figure 10.5.7/3GPP TS 24.008 and table 10.5.7/3GPP TS 24.008.

NOTE:
The 14 octet limit is so that the CLASSMARK CHANGE message will fit in one layer 2 frame.

SEMANTIC RULE : a multiband mobile station shall provide information about all frequency bands it can support. A single band mobile station shall not indicate the band it supports in the Multiband Supported, GSM 400 Bands Supported, GSM 850 Associated Radio Capability or PCS 1900 Associated Radio Capability fields in the MS Classmark 3. 
Due to shared radio frequency channel numbers between DCS 1800 and PCS 1900, the mobile should indicate support for either DCS 1800 band OR PCS 1900 band.

SEMANTIC RULE : a mobile station shall include the MS Measurement Capability field if the Multi Slot Class field contains a value of 19 or greater (see GSM 05.02).

Typically, the number of spare bits at the end is the minimum to reach an octet boundary. The receiver may add any number of bits set to "0" at the end of the received string if needed for correct decoding.

	<Classmark 3 Value part> ::=


< spare bit >
 
 [ These 2 lines added are to be removed at the incorporation of CR ]

{
< Multiband supported : { 000 } >     bitmap indicating DCS 1800; EGSM/RGSM; PGSM.



< A5 bits > 


|
< Multiband supported : { 101 | 110 } >      



< A5 bits >




< Associated Radio Capability 2 : bit(4) >   



< Associated Radio Capability 1 : bit(4) >   

|
< Multiband supported : { 001 | 010 | 100 } >    



< A5 bits >




< spare bit >(4)




< Associated Radio Capability 1 : bit(4) > }  

{ 0 | 1 < R Support > }


{ 0 | 1 < Multi Slot Capability > }  

< UCS2 treatment: bit >   

< Extended Measurement Capability : bit >    

{ 0 | 1 < MS measurement capability > }     

{ 0 | 1 < MS Positioning Method Capability > }    

{ 0 | 1 < EDGE Multi Slot Capability > }   

{ 0 | 1 < EDGE Struct > }    

{ 0 | 1 < GSM 400 Bands Supported : { 01 | 10 | 11 } >    



< GSM 400 Associated Radio Capability: bit(4) > }   

{ 0 | 1 <GSM 850 Associated Radio Capability : bit(4) > }   

{ 0 | 1 <PCS 1900 Associated Radio Capability : bit(4) > }   

< UMTS FDD Radio Access Technology Capability : bit >    

< UMTS TDD Radio Access Technology Capability : bit >    

< CDMA 2000 Radio Access Technology Capability : bit >   

{ 0 | 1
< DTM GPRS Multi Slot Sub-Class : bit(2) >   



< MAC Mode Support : bit >    



{ 0 | 1< DTM EGPRS Multi Slot Sub-Class : bit(2) > } }     

{ 0 | 1 < Single Band Support > } 

< spare bit >** ;

< A5 bits > ::= 


< A5/7 : bit > < A5/6 : bit > < A5/5 : bit > < A5/4 : bit >  ;

<R Support>::=


< R-GSM band Associated Radio Capability : bit(3) > ;

< Multi Slot Capability > ::=


< Multi Slot Class : bit(5) >  ;

< MS Measurement capability > ::=


< SMS_VALUE : bit (4) >


< SM_VALUE : bit (4) > ;

< MS Positioning Method Capability > ::=


< MS Positioning Method : bit(5) > ;

< EDGE Multi Slot Capability > ::=


< EDGE Multi Slot Class : bit(5) > ;

 <EDGE Struct> ::=


< Modulation Capability : bit >


{ 0 | 1 < EDGE RF Power Capability 1: bit(2) > }


{ 0 | 1 < EDGE RF Power Capability 2: bit(2) > } ;

< Single Band Support > ::= 

< GSMBand : bit(4) > ;



Figure 10.5.7/3GPP TS 24.008 Mobile Station Classmark 3 information element

Table 10.5.7/3GPP TS 24.008: Mobile Station Classmark 3 information element

	Multiband Supported (3 bit field)


Band 1 supported (third bit of the field)

Bit

3

0
P-GSM not supported


1
P-GSM supported

Band 2 supported (second bit of the field)

BIT

2


0
E-GSM or R-GSM not supported


1
E-GSM or R-GSM supported

Band 3 supported (first bit of the field)

Bit

1


0
DCS 1800 not supported


1
DCS 1800 supported

The indication of support of P-GSM band or E-GSM or R-GSM band is mutually exclusive.

When the 'Band 2 supported' bit indicates support of E-GSM or R-GSM, the presence of the  <R Support> field, see below, indicates if the E-GSM or R-GSM band is supported.

In this version of the protocol, the sender indicates in this field either none, one or two of these 3 bands supported. 

For single band mobile station or a mobile station supporting none of the P-GSM (and hence none of E-GSM and R-GSM)
 and DCS1800 bands, all bits are set to 0.
A5/4

Bit

1

0
Encryption algorithm A5/4 not available


1
Encryption algorithm A5/4 available

A5/5

Bit

1

0
Encryption algorithm A5/5 not available


1
Encryption algorithm A5/5 available

A5/6

Bit

1


0

Encryption algorithm A5/6 not available


1

Encryption algorithm A5/6 available

A5/7


0

Encryption algorithm A5/7 not available


1

Encryption algorithm A5/7 available

Associated Radio capability 1 and 2 (4 bit fields)

If either of P-GSM or E-GSM or R-GSM is supported, the radio capability 1 field indicates the radio capability for P-GSM, E-GSM or R-GSM, and the radio capability 2 field indicates the radio capability for DCS1800 if supported, and is spare otherwise.

If none of P-GSM or E-GSM or R-GSM are supported, the radio capability 1 field indicates the radio capability for DCS1800, and the radio capability 2 field is spare.

The radio capability contains the binary coding of the power class associated with the band indicated in multiband support bits (see GSM 05.05).




 (continued...)

Table 10.5.1.7/3GPP TS 24.008 (continued): MS Classmark 3 information element

	R Support 


In case where the R-GSM band is supported the R-GSM band associated radio capability field contains the binary coding of the power class associated (see GSM 05.05) (regardless of the number of GSM bands supported). A mobile station supporting the R-GSM band shall also when appropriate, (see 10.5.1.6) indicate its support in the 'FC' bit in the Mobile Station Classmark 2 information element.

Note:
the coding of the power class for P-GSM, E-GSM, R-GSM and DCS 1800 in radio capability 1 and/or 2 is different to that used in the Mobile Station Classmark 1 and Mobile Station Classmark 2 information elements.

Multi Slot Class (5 bit field)

In case the MS supports the use of multiple timeslots then the Multi Slot Class field is coded as the binary representation of the multislot class defined in 3GPP TS GSM 05.02.

UCS2 treatment (1 bit field)
This information field indicates the likely treatment by the mobile station of UCS2 encoded character strings. If not included, the value 0 shall be assumed by the receiver.

Bit

1


0

the ME has a preference for the default alphabet (defined in GSM 03.38)
over UCS2.


1

the ME has no preference between the use of the default alphabet and the
use of UCS2.

Extended Measurement Capability (1 bit field)

This bit indicates whether the mobile station supports 'Extended Measurements' or not

Bit

1


0

the MS does not support Extended Measurements


1

the MS supports Extended Measurements

SMS_VALUE (Switch-Measure-Switch) (4 bit field)

The SMS field indicates the time needed for the mobile station to switch from one radio channel to another, perform a neighbour cell power measurement, and the switch from that radio channel to another radio channel.

Bits
4 3 2 1


0 0 0 0

1/4 timeslot (~144 microseconds)


0 0 0 1

2/4 timeslot (~288 microseconds)


0 0 1 0

3/4 timeslot (~433 microseconds)


 . . .


1 1 1 1

16/4 timeslot (~2307 microseconds)

SM_VALUE (Switch-Measure) (4 bit field) 
The SM field indicates the time needed for the mobile station to switch from one radio channel to another and perform a neighbour cell power measurement.

Bits
4 3 2 1

0 0 0 0

1/4 timeslot (~144 microseconds)

0 0 0 1

2/4 timeslot (~288 microseconds)

0 0 1 0

3/4 timeslot (~433 microseconds)

 . . .

1 1 1 1

16/4 timeslot (~2307 microseconds)

MS Positioning Method Capability (1 bit field)
This bit indicates whether the MS supports Positioning Method or not for the provision of Location Services.

MS Positioning Method (5 bit field)

This field indicates the Positioning Method(s) supported by the mobile station.

MS assisted E-OTD 

Bit

5


0
MS assisted E-OTD not supported


1
MS assisted E-OTD supported


Table 10.5.1.7/3GPP TS 24.008 (continued): MS Classmark 3 information element

	MS based E-OTD

Bit

4


0
MS based E-OTD not supported


1
MS based E-OTD supported

MS assisted GPS

Bit

3


0
MS assisted GPS not supported


1
MS assisted GPS supported

MS based GPS

Bit

2


0
MS based GPS not supported


1
MS based GPS supported

MS conventional GPS

Bit

1


0
conventional GPS not supported


1
conventional GPS supported

EDGE Multi Slot class (5 bit field) 


In case the EDGE MS supports the use of multiple timeslots and the number of supported time slots is different from number of time slots supported for GMSK then the EDGE Multi Slot class field is included and is coded as the binary representation of the multislot class defined in 3GPP TS GSM 05.02.

Modulation Capability

Modulation Capability field indicates the supported modulation scheme by MS in addition to GMSK

Bit

1


0
8-PSK supported for downlink reception only


1
8-PSK supported for uplink transmission and downlink reception

EDGE RF Power Capability 1 (2 bit field) 
If 8-PSK is supported for both uplink and downlink, the  EDGE RF Power Capability 1 field indicates the radio capability for GSM900.

The radio capability contains the binary coding of the EDGE power class(see GSMß05.05).

EDGE RF Power Capability 2 (2 bit field) 
If 8-PSK is supported for both uplink and downlink, the  EDGE RF Power Capability 2 field indicates the radio capability for DCS1800 or PCS1900 if supported, and is not included otherwise.

The radio capability contains the binary coding of the EDGE power class (see GSM 05.05).




Table 10.5.1.7/3GPP TS 24.008 (continued): MS Classmark 3 information element

	GSM 400 Bands Supported (2 bit field)
See the semantic rule for the sending of this field.
Bits
2 1

0 1
GSM 480 supported, GSM 450 not supported

1 0
GSM 450 supported, GSM 480 not supported

1 1

GSM 450 supported, GSM 480 supported 

GSM 400 Associated Radio Capability (4 bit field)

If either GSM 450 or GSM 480 or both is supported, the GSM 400 Associated Radio Capability field indicates the radio capability for GSM 450 and/or GSM 480.

The radio capability contains the binary coding of the power class associated with the band indicated in GSM 400 Bands Supported bits (see GSM 05.05).

Note: the coding of the power class for GSM 450 and GSM 480 in GSM 400 Associated Radio Capability is different to that used in the Mobile Station Classmark 1 and Mobile Station Classmark 2 information elements.

GSM 850 Associated Radio Capability (4 bit field)

See the semantic rule for the sending of this field. This field indicates whether GSM 850 band is supported and its associated radio capability. 

The radio capability contains the binary coding of the power class associated with the GSM 850 band (see GSM 05.05).

Note: the coding of the power class for GSM 850 in GSM 850 Associated Radio Capability is different to that used in the Mobile Station Classmark 1 and Mobile Station Classmark 2 information elements.

PCS 1900 Associated Radio Capability (4 bit field)


See the semantic rule for the sending of this field. This field indicates whether PCS 1900 band is supported and its associated radio capability.

The radio capability contains the binary coding of the power class associated with the PCS 1900 band (see GSM 05.05).

Note: the coding of the power class for PCS 1900 in PCS 1900 Associated Radio Capability is different to that used in the Mobile Station Classmark 1 and Mobile Station Classmark 2 information elements.




Table 10.5.1.7/3GPP TS 24.008 (continued): MS Classmark 3 information element

	UMTS FDD Radio Access Technology Capability (1 bit field)

Bit

1

0
UMTS FDD not supported 

1
UMTS FDD supported


UMTS TDD Radio Access Technology Capability (1 bit field)

Bit

1

0
UMTS TDD not supported 

1
UMTS TDD supported

CDMA 2000 Radio Access Technology Capability (1 bit field)

Bit

1


0
CDMA2000 not supported

1
CDMA2000 supported


DTM GPRS Multi Slot Sub-Class (2 bit field)
This field indicates the GPRS DTM capabilities of the MS. The DTM GPRS Multi Slot Sub-Class is independent from the Multi Slot Capabilities field. It is coded as follows:

Bit

2 1

0 0

Sub-Class 1 supported

0 1

Sub-Class 5 supported

1 0

Sub-Class 9 supported

1 1

Reserved for future extension. If received, the network shall interpret this as ‘00’ 

DTM EGPRS Multi Slot Sub-Class  (2 bit field)
This field indicates the EGPRS DTM capabilities of the MS.  The DTM EGPRS Multi Slot Sub-Class is independent from the Multi Slot Capabilities field. This field shall be included only if the mobile station supports EGPRS DTM. This field is coded as the DTM GPRS Multi Slot Sub-Class field.

MAC Mode Support (1 bit field)
This field indicates whether the MS supports Dynamic and Fixed Allocation or only supports Exclusive Allocation. It is coded as follows:

Bit

1

0
Dynamic and Fixed Allocation not supported

1
Dynamic and Fixed allocation supported


Single Band Support

This field shall be sent if the mobile station supports one and only one GSM band with the exception of R-GSM; this field shall not be sent otherwise.

GSMBand (4 bit field)
Bits
4 3 2 1
0 0 0 0

E-GSM is supported
0 0 0 1  
P-GSM is supported
0 0 1 0 
DCS 1800 is supported
0 0 1 1 
GSM 450 is supported
0 1 0 0 
GSM 480 is supported
0 1 0 1 
GSM 850 is supported
0 1 1 0 
PCS 1900 is supported
All other values are reserved for future use.


NOTE: When this field is received, the associated RF Power capability is found in Classmark1 or 2. 


*** Extract of TS 04.18 Version 8.8.0 for information ***

9.1.11
Classmark change

This message is sent on the main DCCH by the mobile station to the network to indicate a classmark change or as a response to a classmark enquiry. See Table 9.1.11.1/3GPP TS 04.18.

Message type:
CLASSMARK CHANGE

Significance:
dual

Direction:
mobile station to network

Table 9.1.11.1/3GPP TS 04.18: CLASSMARK CHANGE message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	RR management
Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Classmark Change 
Message Type
	Message Type
10.4
	M
	V
	1

	
	Mobile Station
Classmark
	Mobile Station Classmark 2
10.5.1.6
	M
	LV
	4

	20
	Additional Mobile Station Classmark Information
	Mobile Station Classmark 3
10.5.1.7
	C 
	 TLV
	3-14


9.1.11.1
Additional Mobile Station Classmark Information

This IE shall be included if and only if the CM3 bit in the Mobile Station Classmark IE is set to 1.

9.1.11.2
Mobile Station Classmark

This IE shall include for multiband MS the Classmark 2 corresponding to the frequency band in use.
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