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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found in SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETSI in respect of ETSI standards", which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not referenced in SR 000 314 (or the updates on the ETSI Web server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Report (TR) has been produced by the Special Mobile Group (SMG).

The present document presents the Information Elements which contain information that is specific to GSM 400 band. The Information Elements are presented detailed in backward compatibility point of view.

The contents of the present document are subject to continuing work within SMG and may change following formal SMG approval. Should SMG modify the contents of the present document it will then be re‑issued with an identifying change of release date and an increase in version number as follows:

Version 8.x.y

where:

8
GSM Phase 2+ Release 1999;

x
the second digit is incremented for all other types of changes, i.e. technical enhancements, corrections, updates, etc.;

y
the third digit is incremented when editorial only changes have been incorporated in the specification.
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Scope

This document deals with the compatibility issues of different releases. SMG has accepted that Band of Operation may be independent of Release. This approach provides the flexibility that is needed when new frequency bands are being standardised. However in a case where frequency band is considered release independent investigations has to be performed to guarantee the compliance between releases. The  release independence of frequncy band may be applied to any band of operation but as an example this document presents a compatibility study which investigates the compliance of GSM 400 system. GSM 400 system is specified in Release 99. When operating GSM 400 is using Information Elements that are based on Release 99 while the other bands of operation e.g. DCS 1800 or GSM 900 may use Information Elements that are based on earlier Releases. For compatibility point of view the Information Elements of interest are:


Mobile Station Classmark 1 IE ( GSM 04.08, GSM 24.008 ),


Mobile Station Classmark 2 IE ( GSM 04.08, GSM 24.008 ),


Mobile Station Classmark 3 IE ( GSM 04.08, GSM 24.008 ),


RR Packet Uplink Assignment IE ( GSM 04.08, GSM 04.18 ),


RR Packet Downlink Assignment IE ( GSM 04.08, GSM 04.18 ),

Timing Advance IE ( GSM 04.08, GSM 04.18).

The Information Elements are presented detailed and comparison of Information Elements between Releases 97, 98 and 99 is made. The scope is to show compliance between releases by investigating the Information Elements.   
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References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non-specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

· For this Release 1999 document, references to GSM documents are for Releases 1997, 1998 and 1999. 
[1]
GSM 04.08: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer 3 specification, version 6.10.0 Release 1997 ".

[2]
GSM 04.08: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer 3 specification, version 7.7.0 Release 1998 ".

[3]
3G TS 24.008: "3rd Generation Partnership Project; Technical Specification Group Core Network; Mobile radio interface layer 3 specification; Core Network Protocols – Stage 3, version 3.3.1 Release 1999 ".

[4]
GSM 04.18: " Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer 3 specification, Radio Resource Control Protocol, version 8.4.0 Release 1999 ".

[5]
GSM 05.10: "Digital cellular telecommunications system (Phase2+); Radio Subsystem Synchronization, version 8.4.0 Release 1999".
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Definitions, symbols and abbreviations

Unless listed below, all definitions, symbols and abbreviations used in the present document are listed in GSM 04.08, GSM 04.18 and 3G TS 24.008.
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Mobile Station Classmark 1 IE

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. 

Sections 4.1, 4.2 and 4.3 presents the Mobile Station Classmark 1 IEs for Releases 97, 98 and 99 respectively. Section 4.4 presents the differences of MS Classmark 1 IEs between Releases.

4.1


R'97 Mobile Station Classmark 1 IE

Followed information is from GSM 04.08 version 6.10.0 Release 1997 specification [1]. It shows the contents of Information Element for Release 97.

The Mobile Station Classmark 1 information element is coded as shown in figure 10.5.5/GSM 04.08 and table 10.5.5/GSM 04.08.

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  │ Revision  │ ES  │ A5/1│     RF power    │

│spare│  level    │ IND │     │   capability    │octet 2

+-----------------------------------------------+

Figure 10.5.5/GSM 04.08: Mobile Station Classmark 1 information element

Table 10.5.5/GSM 04.08: Mobile Station Classmark 1 information element



Revision level (octet 2)



  Bits

  7 6

  0 0 Reserved for phase 1

  0 1 Used by phase 2 mobile stations



All other values are reserved for future use.



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



  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. It’s value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value.



A5/1 algorithm supported (octet 2, bit 4)

  0       encryption algorithm A5/1 available

  1       encryption algorithm A5/1 not available 





RF power capability (octet 2)



When the GSM P, E [or R] 900 MHz band is used (for exceptions see 3.4.18):

 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 band is used (for exceptions see 3.4.18):

 Bits

 3 2 1

 0 0 0     class 1

 0 0 1     class 2

 0 1 0     class 3



All other values are reserved.



4.2


R'98 Mobile Station Classmark 1 IE

Followed information is from GSM 04.08 version 7.7.0 Release 1998 specification [2]. It shows the contents of Information Element for Release 98.

The Mobile Station Classmark 1 information element is coded as shown in figure 10.5.5/GSM 04.08 and table 10.5.5/GSM 04.08.

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  │ Revision  │ ES  │ A5/1│     RF power    │

│spare│  level    │ IND │     │   capability    │octet 2

+-----------------------------------------------+

Figure 10.5.5/GSM 04.08: Mobile Station Classmark 1 information element

Table 10.5.5/GSM 04.08: Mobile Station Classmark 1 information element



Revision level (octet 2)



  Bits

  7 6

  0 0 Reserved for phase 1

  0 1 Used by phase 2 mobile stations



All other values are reserved for future use.



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



  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. It’s value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value.



A5/1 algorithm supported (octet 2, bit 4)



  0       encryption algorithm A5/1 available 

  1       encryption algorithm A5/1 not available 





RF power capability (octet 2)



When the GSM P, E [or R] 900 MHz band is used (for exceptions see 3.4.18):

 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 3.4.18):

 Bits

 3 2 1

 0 0 0     class 1

 0 0 1     class 2

 0 1 0     class 3



All other values are reserved.



4.3


R'99 Mobile Station Classmark 1 IE

Followed information is from 3G TS 24.008 version 3.3.1 specification [3]. It shows the contents of Information Element for Release 99.

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

A MS supporting GSM shall always encode all fields relevant for GSM radio access technology, even when accessing UMTS radio access technology. A UMTS MS which does not support GSM shall encode fields relevant only for GSM radio access tecnology using any value which has been defined for this version of the protocol and is not reserved.

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

Revision level (octet 2)

Required for MS supporting GSM and UMTS.

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 this version of the protocol

1
1

Reserved for future use






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

Required for MS supporting GSM.



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. It's value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value.



A5/1 algorithm supported (octet 2, bit4)

Required for mobile station supporting GSM.



0


encryption algorithm A5/1 available

1


encryption algorithm A5/1 not available



RF power capability (octet 2)

Required for mobile stations supporting GSM.

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 3.4.18):

Bits

3
2
1


0
0
0
class 1

0
0
1
class 2

0
1
0
class 3



All other values are reserved.



4.4


Mobile Station Classmark 1 IE summary

This section presents the differences of Mobile Station Classmark 1 Information Elements between R97, R98 and R99. Information is needed in order to evaluate the backward compatibility issues in case where GSM 400 is supporting R99 MS Classmark 1 IE while the other bands support IE of earlier Release.

There is one difference in the contents of MS Classmark 1 IE. In octet 2 the field Revision level has two additional bit patterns in Release 99, '10' and '11'. With bit pattern '10' MS can inform network that it supports R99 protocol. Bit pattern '11' is reserved for future use. The contents of IE in Releases 97 and 98 are identical.

For compatibility point of view two fields are of interest, namely RF Power Capability and Revision level. RF Power Capability field is dependent on the band on which it is sent thus causing no possibility of misinterpretation. To consider Revision level a GSM 400 MS that states conformancy with R'97 or R'98 indicates Phase 2 support with bit pattern '01'. A GSM 400 MS that states conformancy with R'99 or later release indicates the support with bit pattern '10'.

As a conclusion a MS which includes GSM 400, independent of release it supports, is able to operate in R'97, R'98 and R'99 networks without any possibility of impact. 
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Mobile Station Classmark 2 IE

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.

Sections 5.1, 5.2 and 5.3 presents the Mobile Station Classmark 2 IEs for Releases 97, 98 and 99 respectively. Section 5.4 presents the differences of MS Classmark 2 IEs between Releases.

5.1


R'97 Mobile Station Classmark 2 IE

Followed information is from GSM 04.08 version 6.10.0 Release 1997 specification [1]. It shows the contents of Information Element for Release 97.

The Mobile Station Classmark 2 information element is coded as shown in figure 10.5.6/GSM 04.08, table 10.5.6a/GSM 04.08 and table 10.5.6b/GSM 04.08.

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  │  Revision │ ES  │ A5/1│    RF power     │

│spare│  level    │ IND │     │   capability    │ octet 3

+-----+-----------------+-----+-----------------│

│  0  │ PS  │ SS Screen.│SM ca│VBS  │VGCS │  FC │

│spare│capa.│ Indicator │pabi.│     │     │     │ octet 4

+-----+-----------------------+-----+-----+-----│

│ CM3 │  0     0     0     0  │CMSP│ A5/3│ A5/2│

│     │         spare         │     │     │     │ octet 5

+-----------------------------------------------+

Figure 10.5.6/GSM 04.08: Mobile Station Classmark 2 information element

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".

Table 10.5.6a/GSM 04.08: Mobile Station Classmark 2 information element

Revision level (octet 3) 

  Bits 

  7 6 
  0 0  Reserved for phase 1 

  0 1  Used by phase 2 mobile stations 

All other values are reserved for future use 

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

  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. It’s value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value.

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

  0    encryption algorithm A5/1 available 

  1    encryption algorithm A5/1 not available 

When GSM 900 P, E [or R] band is used (for exceptions see 3.4.18):

 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 band is used (for exceptions see 3.4.18):

 Bits 

 3 2 1 

 0 0 0     class 1 

 0 0 1     class 2 

 0 1 0     class 3 

All other values are reserved.

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

Bit 7 

 0      PS capability not present 

 1      PS capability present 

SS Screening Indicator (octet 4) 

Bits 

 6 5 

 0 0    defined in GSM 04.80 

 0 1    defined in GSM 04.80 

 1 0    defined in GSM 04.80 

 1 1    defined in GSM 04.80 

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



Table 10.5.6b/GSM 04.08: Mobile Station Classmark 2 information element

VBS notification reception (octet 4)

Bit 3
0
no VBS capability or no notifications wanted

1
VBS capability and notifications wanted

VGCS notification reception (octet 4)

Bit 2
0
no VGCS capability or no notifications wanted

1
VGCS capability and notifications wanted

FC  Frequency Capability (octet 4)

When  a GSM 900  band is used (for exceptions see 3.4.18):

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.

When the DCS 1800 band is used (for exceptions see 3.4.18):

Bit 1
0
Reserved for future use (for definition of frequency bands see GSM 05.05)


Note: This bit conveys no information about support or non support of the E-GSM or R-GSM band when transmitted on a DCS 1800 channel.


CM3 (octet 5, bit 8)

0
The MS does not support any options that are indicated in CM3

1
The MS supports options that are indicated in classmark 3 IE

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)

0
encryption algorithm A5/3 not available

1
encryption algorithm A5/3 available

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

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.

5.2


R'98 Mobile Station Classmark 2 IE


Followed information is from GSM 04.08 version 7.7.0 Release 1998 specification [2]. It shows the contents of Information Element for Release 98.

The Mobile Station Classmark 2 information element is coded as shown in figure 10.5.6/GSM 04.08, table 10.5.6a/GSM 04.08 and table 10.5.6b/GSM 04.08.

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  │  Revision │ ES  │ A5/1│    RF power     │

│spare│  level    │ IND │     │   capability    │ octet 3

+-----+-----------------+-----+-----------------│

│  0  │ PS  │ SS Screen.│SM ca│VBS  │VGCS │  FC │

│spare│capa.│ Indicator │pabi.│     │     │     │ octet 4

+-----+-----------------+-----+-----+-----+-----│

│ CM3 │  0  │LCSVA│  0  │SoLSA│CMSP │ A5/3│ A5/2│

│     │Spare│ Cap │spare│     │     │     │     │ octet 5

+-----------------------------------------------+

Figure 10.5.6/GSM 04.08: Mobile Station Classmark 2 information element

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".

Table 10.5.6a/GSM 04.08: Mobile Station Classmark 2 information element

Revision level (octet 3) 

  Bits 

  7 6 
  0 0  Reserved for phase 1 

  0 1  Used by phase 2 mobile stations 

All other values are reserved for future use 

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

  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. It’s value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value.

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

  0    encryption algorithm A5/1 available 

  1    encryption algorithm A5/1 not available 

RF Power Capability (Octet 3)

When GSM 900 P, E [or R] band is used (for exceptions see 3.4.18):

 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 3.4.18):

 Bits 

 3 2 1 

 0 0 0     class 1 

 0 0 1     class 2 

 0 1 0     class 3 

All other values are reserved.

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

Bit 7 

 0      PS capability not present 

 1      PS capability present 

SS Screening Indicator (octet 4) 

Bits 

 6 5 

 0 0    defined in GSM 04.80 

 0 1    defined in GSM 04.80 

 1 0    defined in GSM 04.80 

 1 1    defined in GSM 04.80 

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



Table 10.5.6b/GSM 04.08: Mobile Station Classmark 2 information element

VBS notification reception (octet 4)

Bit 3
0
no VBS capability or no notifications wanted

1
VBS capability and notifications wanted

VGCS notification reception (octet 4)

Bit 2
0
no VGCS capability or no notifications wanted

1
VGCS capability and notifications wanted

FC  Frequency Capability (octet 4)

When  a GSM 900  band is used (for exceptions see 3.4.18):

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.

When the DCS 1800 band is used (for exceptions see 3.4.18):

Bit 1
0
Reserved for future use (for definition of frequency bands see GSM 05.05)


Note: This bit conveys no information about support or non support of the E-GSM or R-GSM band when transmitted on a DCS 1800 channel.


CM3 (octet 5, bit 8)

0
The MS does not support any options that are indicated in CM3

1
The MS supports options that are indicated in classmark 3 IE

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

SoLSA (octet 5, bit 4)
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)

0
encryption algorithm A5/3 not available

1
encryption algorithm A5/3 available

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

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.

5.3


R'99 Mobile Station Classmark 2 IE

Followed information is from 3G TS 24.008 version 3.3.1 specification [3]. It shows the contents of Information Element for Release 99.

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

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

Revision level (octet 3)

Required for MS supporting GSM and UMTS.

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 this version of the protocol

1
1

Reserved for future use






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

Required for MS supporting GSM.



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. It's value is not dependent on the broadcast SI 3 Rest Octet <Early Classmark Sending Control> value



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

Required for MS supporting GSM.



0


encryption algorithm A5/1 available

1


encryption algorithm A5/1 not available



RF Power Capability (Octet 3)

Required for MS supporting GSM.

When GSM 450, GSM 480, GSM 850, GSM 900 P, E [or R] band is used (for exceptions see GSM 04.18):

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 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.



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

Required for MS supporting GSM

Bit 7

0


PS capability not present

1


PS capability present






SS Screening Indicator (octet 4)

Required for MS supporting GSM and UMTS

Bits

6
5



0
0

defined in TS 24.080

0
1

defined in TS 24.080

1
0

defined in TS 24.080

1
1

defined in TS 24.080



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

Required for MS supporting GSM.

Bit 4

0


Mobile station does not support mobile terminated point to point SMS

1


Mobile station supports mobile terminated point to point SMS






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



VBS notification reception (octet 4)

Required for MS supporting GSM.

Bit 3

0


no VBS capability or no notifications wanted

1


VBS capability and notifications wanted






VGCS notification reception (octet 4)

Required for MS supporting GSM.

Bit 2

0


no VGCS capability or no notifications wanted

1


VGCS capability and notifications wanted






FC  Frequency Capability (octet 4)

Required for MS supporting GSM.

When GSM 400 band is used (for exceptions see GSM 04.18):

Bit 1

0


Reserved for future use (for definition of frequency bands see GSM 05.05)






Note:
This bit conveys no information about support or non support of the E-GSM or R-GSM band when transmitted on a GSM 400 channel.



When GSM 850 band is used (for exceptions see GSM 04.18):

Bit 1

0


Reserved for future use (for definition of frequency bands see GSM 05.05)






Note:
This bit conveys no information about support or non support of the E-GSM or R-GSM band when transmitted on a GSM 850 channel.






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.






When the DCS 1800 band is used (for exceptions see GSM 04.18):

Bit 1

0


Reserved for future use (for definition of frequency bands see GSM 05.05)






Note:
This bit conveys no information about support or non support of the E-GSM or R-GSM band when transmitted on a DCS 1800 channel.






When the PCS 1900 band is used (for exceptions see GSM 04.18):

Bit 1

0


Reserved for future use (for definition of frequency bands see GSM 05.05)






Note:
This bit conveys no information about support or non support of the E-GSM or R-GSM band when transmitted on a PCS 1900 channel.



CM3 (octet 5, bit 8)

Required for MS supporting GSM.

0


The MS does not support any options that are indicated in CM3

1


The MS supports options that are indicated in classmark 3 IE



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

Required for MS supporting GSM.

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)

Required for MS suppporting UMTS.

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.

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)

Required for MS supporting GSM.

0


The ME does not support SoLSA.

1


The ME supports SoLSA.



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

Required for MS supporting GSM and UMTS.

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)

Required for MS supporting GSM.

0


encryption algorithm A5/3 not available

1


encryption algorithm A5/3 available



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

Required for MS supporting GSM.

0


encryption algorithm A5/2 not available

1


encryption algorithm A5/2 available



A MS supporting GSM shall always encode all fields relevant for GSM radio access technology, even when accessing UMTS radio access technology. A UMTS MS which does not support GSM shall encode fields relevant only for GSM radio access tecnology using any value which has been defined for this version of the protocol and is not reserved.

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

5.4


Mobile Station Classmark 2 IE summary

This section presents the differences of Mobile Station Classmark 2 Information Elements between R97, R98 and R99. Information is needed in order to evaluate the backward compatibility issues in a case where GSM 400 is using MS Classmark 2 IE based on R'99 while the other bands of operation are using IE of earlier Release, R'97 or R'98.

There has been change in field revision level in octet 3 where two additional bit patterns have been defined for R'99. With bit pattern '10' MS is able to inform of R'99 support. Bit pattern '11' is reserved for future use.

For R'98 in octet 5 bit numbers 4 and 6 have been taken into use. With bit number 4 MS is able to inform of SolSA support. Bit number 6 can be used to inform of LCS support.

For Release 99 in octet 5 bit number 5 is taken into use to inform of possible UCS2 support.

Since these changes are defined as spare bits in older releases the Mobile Station Classmark 2 IE does not cause any possibility of incompatibility. In case where network supports GSM 400 band the network has to support IEs based  on R'99 and thus GSM 400 band specific information can be broadcasted. The information broadcasted in fields RF Power Capability and FC Frequency Capability are dependent on the band of operation and GSM 400 band specific information can be sent on 400 MHz band. This shows that MS which includes GSM400, independent of release it supports, is able to operate in R'97, R'98 and R'99 networks without any possibility of impact.

6. Mobile Station Classmark 3 IE

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.

Sections 6.1, 6.2 and 6.3 presents the Mobile Station Classmark 3 Ies for Releases 97, 98 and 99 respectively. Section 6.4 presents the differences of MS Classmark 3 Ies between Releases.

6.1


R'97 Mobile Station Classmark 3 IE

Followed information is from GSM 04.08 version 6.10.0 Release 1997 specification [1]. It shows the contents of Information Element for Release 97.

The value part of a MS Classmark 3 information element is coded as shown in figure 10.5.7/GSM 04.08 and table 10.5.7/GSM 04.08.

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 field in the MS Classmark 3.

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>

{
<Multiband supported : {000}>





<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> }





<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) >;

Figure 10.5.7/GSM 04.08: Mobile Station Classmark 3 information element

Table 10.5.7/GSM 04.08: Mobile Station Classmark 3 information element

Multiband Supported (3 bit field)


Band 1 supported (third bit of the field)

  0

P-GSM not supported

  1

P-GSM supported

Band 2 supported (second bit of the field)

  0

E-GSM or R-GSM not supported

  1

E-GSM or R-GSM supported

Band 3 supported (first bit of the field)

  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 or two of these 3 bands supported. However, if only one band is indicated, the receiver shall ignore the Associated Radio Capability 2.

For single band mobile station all bits are set to 0.

A5/4

  0     encryption algorithm A5/4 not available

  1     encryption algorithm A5/4 available

A5/5

  0     encryption algorithm A5/5 not available

  1     encryption algorithm A5/5 available

A5/6

  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

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 GSMß05.05).

R Support 

In case where the R-GSM band is supported the R-GSM band assciated radio capability field contains the binary coding of the power class associated(see GSMß05.05). 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.
(continued...)

Table 10.5.1.7/GSM 04.08 (continued): MS Classmark 3 information element

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 TS GSM 05.02.

UCS2 treatment

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.

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

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

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)

6.2


R'98 Mobile Station Classmark 3 IE

Followed information is from GSM 04.08 version 7.7.0 Release 1998 specification [2]. It shows the contents of Information Element for Release 98.

The value part of a MS Classmark 3 information element is coded as shown in figure 10.5.7/GSM 04.08 and table 10.5.7/GSM 04.08.

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 field in the MS Classmark 3.

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>

{
<Multiband supported : {000}>





<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> }





<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)>;

Figure 10.5.7/GSM 04.08: Mobile Station Classmark 3 information element

Table 10.5.7/GSM 04.08: Mobile Station Classmark 3 information element

Multiband Supported (3 bit field)


Band 1 supported (third bit of the field)

  0

P-GSM not supported

  1

P-GSM supported

Band 2 supported (second bit of the field)

  0

E-GSM or R-GSM not supported

  1

E-GSM or R-GSM supported

Band 3 supported (first bit of the field)

  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 or two of these 3 bands supported. However, if only one band is indicated, the receiver shall ignore the Associated Radio Capability 2.

For single band mobile station all bits are set to 0.

A5/4

  0     encryption algorithm A5/4 not available

  1     encryption algorithm A5/4 available

A5/5

  0     encryption algorithm A5/5 not available

  1     encryption algorithm A5/5 available

A5/6

  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

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 GSMß05.05).

R Support 

In case where the R-GSM band is supported the R-GSM band assciated radio capability field contains the binary coding of the power class associated(see GSMß05.05). 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.
(continued...)

Table 10.5.1.7/GSM 04.08 (continued): MS Classmark 3 information element

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 TS GSM 05.02.

UCS2 treatment

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.

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

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

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)

(continued)...

Table 10.5.1.7/GSM 04.08 (continued): MS Classmark 3 information element

MS Positioning Method Capability
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

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

6.3


R'99 Mobile Station Classmark 3 IE

Followed information is from 3G TS 24.008 version 3.3.1 specification [3]. It shows the contents of Information Element for Release 99.

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

{
<Multiband supported : {000}>





<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)>}





<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)>}



Figure 10.5.7/TS 24.008 Mobile Station Classmark 3 information element

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

Multiband Supported (3 bit field)


Band 1 supported (third bit of the field)

  0

P-GSM not supported

  1

P-GSM supported

Band 2 supported (second bit of the field)

  0

E-GSM or R-GSM not supported

  1

E-GSM or R-GSM supported

Band 3 supported (first bit of the field)

  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. If only one band is indicated, the receiver shall ignore the Associated Radio Capability 2.

For single band mobile station all bits are set to 0.

A5/4

  0     encryption algorithm A5/4 not available

  1     encryption algorithm A5/4 available

A5/5

  0     encryption algorithm A5/5 not available

  1     encryption algorithm A5/5 available

A5/6

  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

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 GSMß05.05).

R Support 

In case where the R-GSM band is supported the R-GSM band assciated radio capability field contains the binary coding of the power class associated(see GSMß05.05). 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.


 (continued...)

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

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 TS GSM 05.02.

UCS2 treatment

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.

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

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

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
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

MS based E-OTD



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 TS GSM 05.02.

Modulation Capability

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

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).



GSM 400 Bands Supported (2 bit 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)

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)

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.



6.4


Mobile Station Classmark 3 IE summary

This section presents the differences of Mobile Station Classmark 3 Information Elements between R97, R98 and R99. Information is needed in order to evaluate the backward compatibility issues in case where GSM 400 is supporting MS Classmark 3 IE based on a R99 while the other bands may support IE of earlier Release.

There has been change in the Release 98 where field is added to inform network of MS Positioning method capability. In Release 97 these bits are defined as spare. In addition for Release 99 there has been added fields indicating EDGE Multi Slot Capability and GSM 400 support. These additional bits have been added to the end part of IE to replace bits that have been defined as spare bits in Releases 97 and 98. 

If network supports GSM 400 band it has to support IE based on Release 99 in which case the indication of GSM400 band support can be delivered. In a case where GSM400 MS states conformancy with R'97 the fields MS Positioning Method Capability, EDGE Multislot Capability and EDGE Struct are neglected as they are defined as spare in R'97. If GSM 400 MS states conformancy with R'98 the fields EDGE Multislot Capability and EDGE Struct are neglected since they are defined as spare in R'98.

As a conclusion GSM 400 system is able to use Mobile Station Classmark 3 IE based on R'99 and will not cause any possibility of incompatibility.

7. RR Packet Uplink Assignment IE

The RR Packet Uplink Assignment information element is sent by the network to the mobile station to indicate the assigned uplink resources.

Sections 7.1, 7.2 and 7.3 presents the RR Packet Uplink Assignment Ies for Releases 97, 98 and 99 respectively. Section 7.4 presents the differences of RR Packet Uplink Assignment Ies between Releases.

7.1


R'97 Packet Uplink Assignment IE

Followed information is from GSM 04.08 version 6.10.0 Release 1997 specification [1]. It shows the contents of Information Element for Release 97.

The RR Packet Uplink Assignment information element is coded as shown in tables 10.5.60/GSM 04.08 and  10.5.61/GSM 04.08.

The RR Packet Uplink Assignment is a type 4 information element.

Table 10.5.60: RR Packet UPlink ASSIGNMENT information element

< RR Packet Uplink Assignment message content > ::=




< LENGTH_IN_OCTECTS : bit (8) >




< CHANNEL_CODING_COMMAND : bit (2) >




< TLLI_BLOCK_CHANNEL_CODING : bit (1) >




< Packet Timing Advance : Packet Timing Advance IE >




{01 <Dynamic Allocation : Dynamic Allocation struct>




| 10 <Single Block Allocation : Single Block Allocation struct>




| 11 <Fixed Allocation : Fixed Allocation struct>




| 00 < Extension > }




< N_SPARE_BITS : bit(N) > ;

<Extension> : := -- Future extension can be done by modifying this structure

                           null ;

<Dynamic Allocation struct > ::= 






< Extended Dynamic Allocation : bit(1)>






{ 0 | 1 < P0 : bit(4) > 








< PR_MODE : bit (1) > } 






< USF_GRANULARITY : bit (1) >






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






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






{ 0 








-- Timeslot Allocation








{ 0 | 1 < USF_TN0 : bit (3) >}








{ 0 | 1 < USF_TN1 : bit (3) >}








{ 0 | 1 < USF_TN2 : bit (3) >}








{ 0 | 1 < USF_TN3 : bit (3) >}








{ 0 | 1 < USF_TN4 : bit (3) >}








{ 0 | 1 < USF_TN5 : bit (3) >}








{ 0 | 1 < USF_TN6 : bit (3) >}








{ 0 | 1 < USF_TN7 : bit (3) >}






 | 1 








-- Timeslot Allocation with Power Control Parameters








< ALPHA : bit (4) >








{ 0 | 1 < USF_TN0 : bit (3) >










< GAMMA_TN0 : bit (5) > }








{ 0 | 1 < USF_TN1 : bit (3) >










< GAMMA_TN1 : bit (5) > }








{ 0 | 1 < USF_TN2 : bit (3) >










< GAMMA_TN2 : bit (5) > }








{ 0 | 1 < USF_TN3 : bit (3) >










< GAMMA_TN3 : bit (5) > }








{ 0 | 1 < USF_TN4 : bit (3) >










< GAMMA_TN4 : bit (5) > }








{ 0 | 1 < USF_TN5 : bit (3) >










< GAMMA_TN5 : bit (5) > }








{ 0 | 1 < USF_TN6 : bit (3) >










< GAMMA_TN6 : bit (5) > }








{ 0 | 1 < USF_TN7 : bit (3) >










< GAMMA_TN7 : bit (5) > }};

<Single Block Allocation struct > ::=






< TIMESLOT_NUMBER : bit (3) > 





{ 0 | 1 < ALPHA : bit (4) >








< GAMMA_TN : bit (5) >}






{ 0 | 1 < P0 : bit (4) >








< BTS_PWR_CTRL_MODE : bit (1) > 








< PR_MODE : bit (1) > } ;

<Fixed Allocation struct > ::= 






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






< FINAL_ALLOCATION : bit (1)>






< DOWNLINK_CONTROL_TIMESLOT: bit(3)>






{ 0 | 1 < P0 : bit (4)








< BTS_PWR_CTRL_MODE : bit (1) >  








< PR_MODE : bit (1) > }  






{ 0 < TIMESLOT_ALLOCATION : bit (8) >








| 1 < Power Control Parameters : Power Control Parameters IE > }






< HALF_DUPLEX_MODE : bit (1) >






{ 0 { 0

-- with length of allocation bitmap





  < BLOCKS_OR_BLOCK_PERIODS : bit (1) >




             < ALLOCATION_BITMAP_LENGTH : bit (7) > 




             < ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH) > 








| 1

-- without length of Allocation Bitmap (fills remainder of this IE)







       < ALLOCATION_BITMAP : bit ** > }






 ! < Message escape : 1 bit (*) = <no string> > } ;

Editors note: This IE has a number of differences to the contents of the PACKET UPLINK ASSIGNMENT message described in GSM 04.60:

-
the PAGE_MODE is not included because this IE is sent on a DCCH, not on



the PCH/AGCH;

-
the Referenced Address is not included because this IE is sent in a dedicated


mode message and hence has only one intended recipient;

-
the CONTENTION_RESOLUTION_TLLI is not included because this IE is



sent after dedicated mode contention resolution;

-
the GSM 04.60 Frequency Parameters are not included because the dedicated


mode message(s) carry this information in other information elements 


(eg Mobile Allocation);

-
the TBF_STARTING_TIME is not included because it duplicates the 



information in the Starting Time IE;

-
the ALLOCATION_REFERENCE is not included because this IE is in a


message sent in dedicated mode using a reliable data link.

Table 10.5.61: RR Packet UPlink ASSIGNMENT information element details

LENGTH_IN_OCTETS (8 bit field)
This field encodes (in binary) the number that is equal to one eighth of the number of bits in the RR Packet Uplink Assignment information element that follow the end of this field.

TIMESLOT_ALLOCATION (8 bit field)
This field is encoded as the TIMESLOT_ALLOCATION field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

CHANNEL_CODING_COMMAND (2 bit field)
This field is encoded as the CHANNEL_CODING_COMMAND field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60. 

TLLI_BLOCK_CHANNEL_CODING (1 bit field)
This field is encoded as the TLLI_BLOCK_CHANNEL_CODING field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.
Packet Timing Advance IE
This field is encoded as the Packet Timing Advance IE in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Dynamic Allocation struct
This information element contains parameters necessary to define the radio resources of a dynamic allocation or an extended dynamic allocation.

Extended Dynamic Allocation (1 bit field)
This information field indicates the medium access mode to be used during the TBF.
0
Dynamic Allocation
1
Extended Dynamic Allocation

UPLINK_TFI_ASSIGNMENT (5 bit field)
If present, this field is encoded as the UPLINK_TFI_ASSIGNMENT information element in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Power Control Parameters IE
If present, this field is encoded as the Power Control Parameters IE in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

RLC_DATA_BLOCKS_GRANTED (8 bit field)
If present, this field is encoded as the RLC_DATA_BLOCKS_GRANTED field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

USF for Timeslot Number 0 (TN0) (3 bit field)
USF for Timeslot Number 1 (TN1) (3 bit field)
USF for Timeslot Number 2 (TN2) (3 bit field)
USF for Timeslot Number 3 (TN3) (3 bit field)
USF for Timeslot Number 4 (TN4) (3 bit field)
USF for Timeslot Number 5 (TN5) (3 bit field)
USF for Timeslot Number 6 (TN6) (3 bit field)
USF for Timeslot Number 7 (TN7) (3 bit field)

If present, these fields are encoded as the USF for Timeslot Number X field (where 0=<X<8) in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

N_SPARE_BITS (N bit field)
This field contains N spare bits. 0=< N< 8. The sender shall set the spare bits are set to 0. The receiver shall ignore the value of these bits. N is chosen so that the RR Packet Uplink Assignment IE contains an integer number of octets.

Single Block Allocation struct
This information element contains parameters necessary to define the radio resources of a Single Block allocation. For example for sending of a PACKET RESOURCE REQUEST message in a two phase access or a Measurement report.

ALPHA (4 bit field)
The ALPHA Power control parameter field is coded according to the following table:
  bits
4 3 2 1
0 0 0 0

( = 0.0
0 0 0 1

( = 0.1
 :  :  :
1 0 0 1

( = 0.9
1 0 1 0

( = 1.0
All other values are reserved.

TIMESLOT_NUMBER (3 bit field)
If present, this field is encoded as the TIMESLOT_NUMBER field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

GAMMA_TN (5 bit field)
The GAMMA_TN field is the binary representation of the parameter (CH for MS output power control in units of 2 dB, see GSM 05.08.

P0, BTS_PWR_CTRL_MODE and PR_MODE fields
These fields are optional downlink power control parameters and are encoded as in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Fixed Allocation struct
This information element contains parameters necessary to define the radio resources of a fixed allocation.

FINAL_ALLOCATION (1 bit field)
This field indicates whether this allocation is the last allocation of the TBF.

0
this allocation is not the last allocation of the TBF
1
this allocation is the last allocation of the TBF

DOWNLINK_CONTROL_TIMESLOT (3 bit field)
This information field indicates the downlink timeslot that mobile station operating in fixed allocation mode shall monitor for downlink PACCH. This field is coded as the binary representation of the timeslot number as defined in GSM 05.10.
Range 0 to 7

HALF_DUPLEX_MODE (1 bit field)
This information field indicates, for multislot class 19 to 29, whether the mobile station shall operate in half duplex mode.

Bit
0

the MS shall not operate in half duplex mode
1

the MS shall operate in half duplex mode

BLOCKS_OR_BLOCK_PERIODS (1 bit field)
If present, this field is encoded as the BLOCKS_OR_BLOCK_PERIODS field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

ALLOCATION_BITMAP_LENGTH (7 bit field)
If present, this field is encoded as the ALLOCATION_BITMAP_LENGTH field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

ALLOCATION_BITMAP (variable length field)
If present, this field is encoded as the ALLOCATION_BITMAP field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Extension and Message escape fields
For mobile stations implemented according to this version of the protocol, those fields shall be considered as reserved values.

7.2


R'98 Packet Uplink Assignment IE

Followed information is from GSM 04.08 version 7.7.0 Release 1998 specification [2]. It shows the contents of Information Element for Release 98.

The RR Packet Uplink Assignment information element is coded as shown in tables 10.5.60/GSM 04.08 and  10.5.61/GSM 04.08.

The RR Packet Uplink Assignment is a type 4 information element.

Table 10.5.60: RR Packet UPlink ASSIGNMENT information element

< RR Packet Uplink Assignment message content > ::=



< LENGTH_IN_OTECTS : bit (8) >




< CHANNEL_CODING_COMMAND : bit (2) >




< TLLI_BLOCK_CHANNEL_CODING : bit (1) >




< Packet Timing Advance : Packet Timing Advance IE >




{01 <Dynamic Allocation : Dynamic Allocation struct>




| 10 <Single Block Allocation : Single Block Allocation struct>




| 11 <Fixed Allocation : Fixed Allocation struct>




| 00 <Extension>}




< N_SPARE_BITS : bit(N) > ;

<Extension> : := -- Future extension can be done by modifying this structure
                        null ;

<Dynamic Allocation struct > ::= 






< Extended Dynamic Allocation : bit(1)>





{ 0 | 1 < P0 : bit(4) > 






< PR_MODE : bit (1) > }






< USF_GRANULARITY : bit (1) >






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






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







{ 0 










-- Timeslot Allocation







{ 0 | 1 < USF_TN0 : bit (3) >}







{ 0 | 1 < USF_TN1 : bit (3) >}







{ 0 | 1 < USF_TN2 : bit (3) >}







{ 0 | 1 < USF_TN3 : bit (3) >}







{ 0 | 1 < USF_TN4 : bit (3) >}







{ 0 | 1 < USF_TN5 : bit (3) >}







{ 0 | 1 < USF_TN6 : bit (3) >}







{ 0 | 1 < USF_TN7 : bit (3) >}







 | 1 








  -- Timeslot Allocation with Power Control Parameters








 < ALPHA : bit (4) >








 { 0 | 1 < USF_TN0 : bit (3) >








 < GAMMA_TN0 : bit (5) > }








{ 0 | 1 < USF_TN1 : bit (3) >








 < GAMMA_TN1 : bit (5) > }








{ 0 | 1 < USF_TN2 : bit (3) >








 < GAMMA_TN2 : bit (5) > }








{ 0 | 1 < USF_TN3 : bit (3) >








 < GAMMA_TN3 : bit (5) > }








 { 0 | 1 < USF_TN4 : bit (3) >








 < GAMMA_TN4 : bit (5) > }








{ 0 | 1 < USF_TN5 : bit (3) >








 < GAMMA_TN5 : bit (5) > }








{ 0 | 1 < USF_TN6 : bit (3) >








 < GAMMA_TN6 : bit (5) > 








{ 0 | 1 < USF_TN7 : bit (3) >








< GAMMA_TN7 : bit (5) > }};

<Single Block Allocation struct > ::=






< TIMESLOT_NUMBER : bit (3) > 






{ 0 | 1 < ALPHA : bit (4) >








< GAMMA_TN : bit (5) >}





{ 0 | 1 < P0 : bit (4) >







     < BTS_PWR_CTRL_MODE : bit (1) > 






< PR_MODE : bit (1) > }
<Fixed Allocation struct > ::= 






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






< FINAL_ALLOCATION : bit (1)>






< DOWNLINK_CONTROL_TIMESLOT: bit(3)>






{ 0 | 1 < P0 : bit (4)







     < BTS_PWR_CTRL_MODE : bit (1) >  






< PR_MODE : bit (1) > }






{ 0 < TIMESLOT_ALLOCATION : bit (8) >







| 1 < Power Control Parameters : Power Control Parameters IE > }






< HALF_DUPLEX_MODE : bit (1) >






{ 0 { 0

-- with length of allocation bitmap






  < BLOCKS_OR_BLOCK_PERIODS : bit (1) >






             < ALLOCATION_BITMAP_LENGTH : bit (7) > 






             < ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH) > 







| 1

-- without length of Allocation Bitmap (fills remainder of this IE)







       < ALLOCATION_BITMAP : bit ** > }






 ! < Message escape : 1 bit (*) = <no string> > } ;


Editors note: This IE has a number of differences to the contents of the PACKET UPLINK ASSIGNMENT message described in GSM 04.60:

-
the PAGE_MODE is not included because this IE is sent on a DCCH, not on



the PCH/AGCH;

-
the Referenced Address is not included because this IE is sent in a dedicated


mode message and hence has only one intended recipient;

-
the CONTENTION_RESOLUTION_TLLI is not included because this IE is



sent after dedicated mode contention resolution;

-
the GSM 04.60 Frequency Parameters are not included because the dedicated


mode message(s) carry this information in other information elements 


(eg Mobile Allocation);

-
the TBF_STARTING_TIME is not included because it duplicates the 



information in the Starting Time IE;

-
the ALLOCATION_REFERENCE is not included because this IE is in a


message sent in dedicated mode using a reliable data link.

Table 10.5.61: RR Packet UPlink ASSIGNMENT information element details

LENGTH_IN_OCTETS (8 bit field)
This field encodes (in binary) the number that is equal to one eighth of the number of bits in the RR Packet Uplink Assignment information element that follow the end of this field.

TIMESLOT_ALLOCATION (8 bit field)
This field is encoded as the TIMESLOT_ALLOCATION field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

CHANNEL_CODING_COMMAND (2 bit field)
This field is encoded as the CHANNEL_CODING_COMMAND field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60. 

TLLI_BLOCK_CHANNEL_CODING (1 bit field)
This field is encoded as the TLLI_BLOCK_CHANNEL_CODING field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.
Packet Timing Advance IE
This field is encoded as the Packet Timing Advance IE in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Dynamic Allocation struct
This information element contains parameters necessary to define the radio resources of a dynamic allocation or an extended dynamic allocation.

Extended Dynamic Allocation (1 bit field)
This information field indicates the medium access mode to be used during the TBF.
0
Dynamic Allocation
1
Extended Dynamic Allocation

UPLINK_TFI_ASSIGNMENT (5 bit field)
If present, this field is encoded as the UPLINK_TFI_ASSIGNMENT information element in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Power Control Parameters IE
If present, this field is encoded as the Power Control Parameters IE in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

RLC_DATA_BLOCKS_GRANTED (8 bit field)
If present, this field is encoded as the RLC_DATA_BLOCKS_GRANTED field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

USF for Timeslot Number 0 (TN0) (3 bit field)
USF for Timeslot Number 1 (TN1) (3 bit field)
USF for Timeslot Number 2 (TN2) (3 bit field)
USF for Timeslot Number 3 (TN3) (3 bit field)
USF for Timeslot Number 4 (TN4) (3 bit field)
USF for Timeslot Number 5 (TN5) (3 bit field)
USF for Timeslot Number 6 (TN6) (3 bit field)
USF for Timeslot Number 7 (TN7) (3 bit field)
If present, these fields are encoded as the USF for Timeslot Number X field (where 0=<X<8) in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

N_SPARE_BITS (N bit field)
This field contains N spare bits. 0=< N< 8. The sender shall set the spare bits are set to 0. The receiver shall ignore the value of these bits. N is chosen so that the RR Packet Uplink Assignment IE contains an integer number of octets. 

Single Block Allocation struct
This information element contains parameters necessary to define the radio resources of a Single Block allocation. For example for sending of a PACKET RESOURCE REQUEST message in a two phase access or a Measurement report.

ALPHA (4 bit field)
The ALPHA Power control parameter field is coded according to the following table:
  bits
4 3 2 1
0 0 0 0

a = 0.0
0 0 0 1

a = 0.1
 :  :  :
1 0 0 1

a = 0.9
1 0 1 0

a = 1.0
All other values are reserved.

TIMESLOT_NUMBER (3 bit field)
If present, this field is encoded as the TIMESLOT_NUMBER field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

GAMMA_TN (5 bit field)
The GAMMA_TN field is the binary representation of the parameter GCH for MS output power control in units of 2 dB, see GSM 05.08. 

P0, BTS_PWR_CTRL_MODE and PR_MODE fields

These fields are optional downlink power control parameters and are encoded as in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Fixed Allocation struct
This information element contains parameters necessary to define the radio resources of a fixed allocation.

FINAL_ALLOCATION (1 bit field)
This field indicates whether this allocation is the last allocation of the TBF.

0
this allocation is not the last allocation of the TBF
1
this allocation is the last allocation of the TBF

DOWNLINK_CONTROL_TIMESLOT (3 bit field)

This information field indicates the downlink timeslot that mobile station operating in fixed allocation mode shall monitor for downlink PACCH. This field is coded as the binary representation of the timeslot number as defined in GSM 05.10.
Range 0 to 7

HALF_DUPLEX_MODE (1 bit field)
This information field indicates, for multislot class 19 to 29, whether the mobile station shall operate in half duplex mode.

Bit
0

the MS shall not operate in half duplex mode
1

the MS shall operate in half duplex mode

BLOCKS_OR_BLOCK_PERIODS (1 bit field)
If present, this field is encoded as the BLOCKS_OR_BLOCK_PERIODS field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

ALLOCATION_BITMAP_LENGTH (7 bit field)
If present, this field is encoded as the ALLOCATION_BITMAP_LENGTH field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

ALLOCATION_BITMAP (variable length field)
If present, this field is encoded as the ALLOCATION_BITMAP field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Extension and Message escape fields
For mobile stations implemented according to this version of the protocol, those fields shall be considered as reserved values.

7.3


R'99 Packet Uplink Assignment IE

Followed information is from GSM 04.18 version 8.4.0 Release 1999 specification [4]. It shows the contents of Information Element for Release 99.

The RR Packet Uplink Assignment information element is coded as shown in tables 10.5.60/GSM 04.18 and 10.5.61/GSM 04.18.

The RR Packet Uplink Assignment is a type 4 information element.

Table 10.5.60: RR Packet UPlink ASSIGNMENT information element

< RR Packet Uplink Assignment IE > ::=

< LENGTH_IN_OCTETS : bit (8) >


< CHANNEL_CODING_COMMAND : bit (2) >


< TLLI_BLOCK_CHANNEL_CODING : bit (1) >


< Packet Timing Advance : Packet Timing Advance IE >


{01 <Dynamic Allocation : Dynamic Allocation struct>


| 10 <Single Block Allocation : Single Block Allocation struct>


| 11 <Fixed Allocation : Fixed Allocation struct>


| 00 <Exension>}



{0 | 1 < EGPRS_MCS_MODE : bit (4) > 




< RESEGMENT : bit (1) >




< EGPRS Window Size : < EGPRS Window Size IE >>}



{ 0 | 1 < Packet Extended Timing Advance : bit (2) >}

< SPARE_BITS : bit** > ;




<Extension> : := -- Future extension can be done by modifying this structure



null ;

<Dynamic Allocation struct > ::= 



< Extended Dynamic Allocation : bit(1)>



{0 | 1 < P0 : bit (4) >




< PR_MODE : bit (1) > }



< USF_GRANULARITY : bit (1) >



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



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




{ 0 







-- Timeslot Allocation




{ 0 | 1 < USF_TN0 : bit (3) >}




{ 0 | 1 < USF_TN1 : bit (3) >}




{ 0 | 1 < USF_TN2 : bit (3) >}




{ 0 | 1 < USF_TN3 : bit (3) >}




{ 0 | 1 < USF_TN4 : bit (3) >}




{ 0 | 1 < USF_TN5 : bit (3) >}




{ 0 | 1 < USF_TN6 : bit (3) >}




{ 0 | 1 < USF_TN7 : bit (3) >}




 | 1 






-- Timeslot Allocation with Power Control Parameters





 < ALPHA : bit (4) >





 { 0 | 1 < USF_TN0 : bit (3) >





 < GAMMA_TN0 : bit (5) > }





{ 0 | 1 < USF_TN1 : bit (3) >





 < GAMMA_TN1 : bit (5) > }





{ 0 | 1 < USF_TN2 : bit (3) >





 < GAMMA_TN2 : bit (5) > }





{ 0 | 1 < USF_TN3 : bit (3) >





 < GAMMA_TN3 : bit (5) > }





 { 0 | 1 < USF_TN4 : bit (3) >





 < GAMMA_TN4 : bit (5) > }





{ 0 | 1 < USF_TN5 : bit (3) >





 < GAMMA_TN5 : bit (5) > }





{ 0 | 1 < USF_TN6 : bit (3) >





 < GAMMA_TN6 : bit (5) > 





{ 0 | 1 < USF_TN7 : bit (3) >





< GAMMA_TN7 : bit (5) > }};

<Single Block Allocation struct > ::=



< TIMESLOT_NUMBER : bit (3) > 



{ 0 | 1 < ALPHA : bit (4) >




< GAMMA_TN : bit (5) >}



{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CTRL_MODE : bit (1) > 



< PR_MODE : bit (1) > } ; 

<Fixed Allocation struct > ::= 



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



< FINAL_ALLOCATION : bit (1)>



< DOWNLINK_CONTROL_TIMESLOT: bit(3)>



{ 0 | 1 < P0 : bit (4)




< BTS_PWR_CTRL_MODE : bit (1) > 



< PR_MODE : bit (1) > } 



{ 0 < TIMESLOT_ALLOCATION : bit (8) >




| 1 < Power Control Parameters : Power Control Parameters IE > }



< HALF_DUPLEX_MODE : bit (1) >



{ 0 { 0

-- with length of allocation bitmap




< BLOCKS_OR_BLOCK_PERIODS : bit (1) >




< ALLOCATION_BITMAP_LENGTH : bit (7) > 




< ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH) > 




| 1

-- without length of Allocation Bitmap (fills remainder ofthis IE)





< ALLOCATION_BITMAP : bit ** > }




! < Message escape : 1 bit (*) = <no string> > } ;

Editors note: This IE has a number of differences to the contents of the PACKET UPLINK ASSIGNMENT message described in GSM 04.60:

-
the PAGE_MODE is not included because this IE is sent on a DCCH, not on the PCH/AGCH;

-
the Referenced Address is not included because this IE is sent in a dedicated mode message and hence has only one intended recipient;

-
the CONTENTION_RESOLUTION_TLLI is not included because this IE is sent after dedicated mode contention resolution;

-
the GSM 04.60 Frequency Parameters are not included because the dedicated mode message(s) carry this information in other information elements 
(eg Mobile Allocation);

-
the TBF_STARTING_TIME is not included because it duplicates the information in the Starting Time IE;

-
the ALLOCATION_REFERENCE is not included because this IE is in a message sent in dedicated mode using a reliable data link.

Table 10.5.61: RR Packet UPlink ASSIGNMENT information element details

LENGTH_IN_OCTETS (8 bit field)
This field encodes (in binary) the number that is equal to one eighth of the number of bits in the RR Packet Uplink Assignment information element that follow the end of this field.

TIMESLOT_ALLOCATION (8 bit field)
This field is encoded as the TIMESLOT_ALLOCATION field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

CHANNEL_CODING_COMMAND (2 bit field)
This field is encoded as the CHANNEL_CODING_COMMAND field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60. 

EGPRS_MCS_MODE (4 bit field)
For backward compatibility reasons, the receiver of this message shall consider the case that the EGPRS_MCS_MODE parameter may not be present in the message. EGPRS_MCS_MODE is present for EGPRS only and if present the CHANNEL_CODING_COMMAND which is for GPRS mobiles is not valid. This field is coded as the EGPRS Modulation and Coding Scheme IE in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

RESEGMENT (1 bit field)
This field is coded as the RESEGMENT bit in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

EGPRS Window Size IE
This field is encoded as the EGPRS window size IE in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

TLLI_BLOCK_CHANNEL_CODING (1 bit field)
This field is encoded as the TLLI_BLOCK_CHANNEL_CODING field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.
Packet Timing Advance IE
This field is encoded as the Packet Timing Advance IE in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Dynamic Allocation struct
This information element contains parameters necessary to define the radio resources of a dynamic allocation or an extended dynamic allocation.

Extended Dynamic Allocation (1 bit field)
This information field indicates the medium access mode to be used during the TBF.
0
Dynamic Allocation
1
Extended Dynamic Allocation

UPLINK_TFI_ASSIGNMENT (5 bit field)
If present, this field is encoded as the UPLINK_TFI_ASSIGNMENT information element in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Power Control Parameters IE
If present, this field is encoded as the Power Control Parameters IE in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

RLC_DATA_BLOCKS_GRANTED (8 bit field)
If present, this field is encoded as the RLC_DATA_BLOCKS_GRANTED field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

USF for Timeslot Number 0 (TN0) (3 bit field)
USF for Timeslot Number 1 (TN1) (3 bit field)
USF for Timeslot Number 2 (TN2) (3 bit field)
USF for Timeslot Number 3 (TN3) (3 bit field)
USF for Timeslot Number 4 (TN4) (3 bit field)
USF for Timeslot Number 5 (TN5) (3 bit field)
USF for Timeslot Number 6 (TN6) (3 bit field)
USF for Timeslot Number 7 (TN7) (3 bit field)
If present, these fields are encoded as the USF for Timeslot Number X field (where 0=<X<8) in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Single Block Allocation struct
This information element contains parameters necessary to define the radio resources of a Single Block allocation. For example for sending of a PACKET RESOURCE REQUEST message in a two phase access or a Measurement report.

ALPHA (4 bit field)
The ALPHA Power control parameter field is coded according to the following table:
  bits
4 3 2 1
0 0 0 0

a = 0.0
0 0 0 1

a = 0.1
 :  :  :
1 0 0 1

a = 0.9
1 0 1 0

a = 1.0
All other values are reserved.

TIMESLOT_NUMBER (3 bit field)
If present, this field is encoded as the TIMESLOT_NUMBER field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

GAMMA_TN (5 bit field)
The GAMMA_TN field is the binary representation of the parameter GCH for MS output power control in units of 2 dB, see GSM 05.08. 

P0, BTS_PWR_CTRL_MODE and PR_MODE fields

These fields are optional downlink power control parameters and are encoded as in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Fixed Allocation struct
This information element contains parameters necessary to define the radio resources of a fixed allocation.

FINAL_ALLOCATION (1 bit field)
This field indicates whether this allocation is the last allocation of the TBF.

0
this allocation is not the last allocation of the TBF
1
this allocation is the last allocation of the TBF

DOWNLINK_CONTROL_TIMESLOT (3 bit field)

This information field indicates the downlink timeslot that mobile station operating in fixed allocation mode shall monitor for downlink PACCH. This field is coded as the binary representation of the timeslot number as defined in GSM 05.10.
Range 0 to 7

HALF_DUPLEX_MODE (1 bit field)
This information field indicates, for multislot class 19 to 29, whether the mobile station shall operate in half duplex mode.

Bit
0

the MS shall not operate in half duplex mode
1

the MS shall operate in half duplex mode

BLOCKS_OR_BLOCK_PERIODS (1 bit field)
If present, this field is encoded as the BLOCKS_OR_BLOCK_PERIODS field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

ALLOCATION_BITMAP_LENGTH (7 bit field)
If present, this field is encoded as the ALLOCATION_BITMAP_LENGTH field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

ALLOCATION_BITMAP (variable length field)
If present, this field is encoded as the ALLOCATION_BITMAP field in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Packet Extended Timing Advance (2 bit field) 
This bit field is used to support Extended Timing Advance.

Bit
1
bit 7 of the Timing Advance IE defined in section 10.5.2.40
2
bit 8 of the Timing Advance IE defined in section 10.5.2.40

Extension and Message escape fields
For mobile stations implemented according to this version of the protocol, those fields shall be considered as reserved values.

7.4


RR Packet Uplink Assignment IE summary

The RR packet Uplink Assignment information element is sent by the network to the mobile station to indicate the assigned uplink resources.

In the RR Packet Uplink Assignment IE there has been few changes between the releases 97, 98 and 99. In R'99 there has been added fields for EGPRS and a field consisting of two bits for GSM 400 system to indicate Packet Extended Timing Advance.

New fields are:

EGPRS_MCS_MODE : bit (4),

RESEGMENT : bit (1),

EGPRS Window Size IE and

Packet Extended Timing Advance : bit (2).

All these fields are placed at the end part of IE and they will replace bits that are defined as spare bits in the earlier releases. For EGPRS_MCS_MODE it is noted in the information element details that the receiver of the message shall consider the case that the EGPRS_MCS_MODE parameter may not be present in the message. This is due to backward compatibility reasons. A GSM 400 MS that states conformancy with R'97 or R'98 may neglect the fields EGPRS_MCS_MODE , RESEGMENT  and EGPRS Window Size IE as they are defined as spare in R'97 and R'98, but still receive the bits concerning Packet Extended Timing Advance. A MS other than GSM400 may ignore the bits in the field Packet Extended Timing Advance since they do not support extended timing advance. It can be concluded that a MS which includes GSM 400, independent of the release it supports, is able to operate in R'97, R'98 and R'99 networks without any possibility of impact. 

8. RR Packet Downlink Assignment IE

The RR Packet Downlink Assignment information element is sent by the network to the mobile station to indicate the assigned downlink resources.

Sections 8.1, 8.2 and 8.3 presents the RR Packet Uplink Assignment Ies for Releases 97, 98 and 99 respectively. Section 8.4 presents the differences of RR Packet Uplink Assignment Ies between Releases.

8.1


R'97 RR Packet Downlink Assignment IE

The RR Packet Downlink Assignment information element is coded as shown in tables 10.5.62/GSM 04.08  and 10.5.63/GSM 04.08.

The RR Packet Downlink Assignment is a type 4 information element.

For a mobile station assigned to operate in the fixed allocation MAC mode, the network may assign  regularly repeating intervals during which the mobile station shall measure neighbour cell power levels.

Table 10.5.62: RR Packet Downlink ASSIGNMENT information element

< RR Packet Downlink Assignment IE > ::=




< LENGTH_IN_OCTETS : bit (8) >


< MAC_MODE : bit (2) >


< RLC_MODE : bit (1) >


< TIMESLOT_ALLOCATION : bit (8) >


< Packet Timing Advance : Packet Timing Advance IE >


{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CTRL_MODE : bit(1) > 



< PR_MODE : bit (1) >}


{ 0 | 1 < Power Control Parameters : Power Control Parameters IE > }


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


{ 0 | 1 < MEASUREMENT_STARTING_TIME : bit (16) >



< MEASUREMENT_INTERVAL : bit (5) >



< MEASUREMENT_BITMAP : bit (8) > }


< N_SPARE_BITS : bit (N) > ;





























Editors note: This IE has a number of differences to the contents of the PACKET DOWNLINK ASSIGNMENT message described in GSM 04.60:

-
the PAGE_MODE is not included because this IE is sent on a DCCH not on the


PCH/AGCH;
-
Referenced Address is not included because this IE is sent in a dedicated


mode message and hence has only one intended recipient.
-
the GSM 04.60 Frequency Parameters are not included because the dedicated


mode message(s) carry this information in other information elements 


(eg Mobile Allocation);

-
the TBF_STARTING_TIME is not included because it duplicates the 



information in the Starting Time IE.

Table 10.5.63: RR PACKET Downlink ASSIGNMENT information element details

LENGTH_IN_OCTETS (8 bit field)
This field encodes (in binary) the number that is equal to one eighth of the number of bits in the RR Packet Downlink Assignment information element that follow the end of this field.

MAC_MODE (2 bit field)
This field is encoded as the MAC_MODE information field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

RLC_MODE (1 bit field)
This field is encoded as the RLC_MODE field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

TIMESLOT_ALLOCATION (8 bit field)
This field is encoded as the TIMESLOT_ALLOCATION field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

Packet Timing Advance IE
This field is encoded as the Packet Timing Advance IE in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

P0, BTS_PWR_CTRL_MODE and PR_MODE fields

These fields are optional downlink power control parameters and are encoded as in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Power Control Parameters IE
This field is encoded as the Power Control Parameters IE in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

DOWNLINK_TFI_ASSIGNMENT (5 bit field)
If present, this field is encoded as the DOWNLINK_TFI_ASSIGNMENT information element in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEAUREMENT_STARTING_TIME (16 bit field)
If present, this field is encoded as the MEASUREMENT_STARTING_TIME field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEASUREMENT_BITMAP (8 bit field)
If present, this field is encoded as the MEASUREMENT BITMAP information field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEASUREMENT_INTERVAL (5 bit field)
If present, this field is encoded as the MEASUREMENT_INTERVAL field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

N_SPARE_BITS (N bit field)
This field contains N spare bits. 0=< N< 8. The sender shall set the spare bits are set to 0. The receiver shall ignore the value of these bits. N is chosen so that the RR Packet Downlink Assignment IE contains an integer number of octets.

8.2


R'98 RR Packet Downlink Assignment IE

The RR Packet Downlink Assignment information element is coded as shown in tables 10.5.62/GSM 04.08  and 10.5.63/GSM 04.08.

The RR Packet Downlink Assignment is a type 4 information element.

For a mobile station assigned to operate in the fixed allocation MAC mode, the network may assign  regularly repeating intervals during which the mobile station shall measure neighbour cell power levels.

Table 10.5.62: RR Packet Downlink ASSIGNMENT information element

< RR Packet Downlink Assignment IE > ::=

                  < LENGTH_IN_OCTETS : bit (8) >




< MAC_MODE : bit (2) >




< RLC_MODE : bit (1) >




< TIMESLOT_ALLOCATION : bit (8) >




< Packet Timing Advance : Packet Timing Advance IE >
                 { 0 | 1 < P0 : bit (4) >

                           < BTS_PWR_CTRL_MODE : bit(1) > }






< PR_MODE : bit (1) > }




{ 0 | 1 < Power Control Parameters : Power Control Parameters IE > }




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




{ 0 | 1 < MEASUREMENT_STARTING_TIME : bit (16) >






< MEASUREMENT_INTERVAL : bit (5) >






< MEASUREMENT_BITMAP : bit (8) > }




< N_SPARE_BITS : bit (N) > ;







Editors note: This IE has a number of differences to the contents of the PACKET DOWNLINK ASSIGNMENT message described in GSM 04.60:

-
the PAGE_MODE is not included because this IE is sent on a DCCH not on the


PCH/AGCH;
-
Referenced Address is not included because this IE is sent in a dedicated


mode message and hence has only one intended recipient.
-
the GSM 04.60 Frequency Parameters are not included because the dedicated


mode message(s) carry this information in other information elements 


(eg Mobile Allocation);

-
the TBF_STARTING_TIME is not included because it duplicates the 



information in the Starting Time IE.

Table 10.5.63: RR PACKET Downlink ASSIGNMENT information element details

LENGTH_IN_OCTETS (8 bit field)
This field encodes (in binary) the number that is equal to one eighth of the number of bits in the RR Packet Downlink Assignment information element that follow the end of this field.

MAC_MODE (2 bit field)
This field is encoded as the MAC_MODE information field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

RLC_MODE (1 bit field)
This field is encoded as the RLC_MODE field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

TIMESLOT_ALLOCATION (8 bit field)
This field is encoded as the TIMESLOT_ALLOCATION field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

Packet Timing Advance IE
This field is encoded as the Packet Timing Advance IE in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

P0, BTS_PWR_CTRL_MODE and PR_MODE fields

These fields are optional downlink power control parameters and are encoded as in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Power Control Parameters IE
This field is encoded as the Power Control Parameters IE in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

DOWNLINK_TFI_ASSIGNMENT (5 bit field)
If present, this field is encoded as the DOWNLINK_TFI_ASSIGNMENT information element in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEAUREMENT_STARTING_TIME (16 bit field)
If present, this field is encoded as the MEASUREMENT_STARTING_TIME field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEASUREMENT_BITMAP (8 bit field)
If present, this field is encoded as the MEASUREMENT BITMAP information field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEASUREMENT_INTERVAL (5 bit field)
If present, this field is encoded as the MEASUREMENT_INTERVAL field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

N_SPARE_BITS (N bit field)
This field contains N spare bits. 0=< N< 8. The sender shall set the spare bits are set to 0. The receiver shall ignore the value of these bits. N is chosen so that the RR Packet Downlink Assignment IE contains an integer number of octets.

8.3


R'99 RR Packet Downlink Assignment IE

The RR Packet Downlink Assignment information element is coded as shown in tables 10.5.62/GSM 04.18  and 10.5.63/GSM 04.18.

The RR Packet Downlink Assignment is a type 4 information element.

For a mobile station assigned to operate in the fixed allocation MAC mode, the network may assign  regularly repeating intervals during which the mobile station shall measure neighbour cell power levels.

Table 10.5.62: RR Packet Downlink ASSIGNMENT information element

< RR Packet Downlink Assignment IE > ::=


< LENGTH_IN_OCTETS : bit (8) >


< MAC_MODE : bit (2) >


< RLC_MODE : bit (1) >


< TIMESLOT_ALLOCATION : bit (8) >




< Packet Timing Advance : Packet Timing Advance IE >


{ 0 | 1 < P0 : bit (4) >



< BTS_PWR_CTRL_MODE : bit(1) > 



< PR_MODE : bit (1) >}}


{ 0 | 1 < Power Control Parameters : Power Control Parameters IE > }


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


{ 0 | 1 < MEASUREMENT_STARTING_TIME : bit (16) >




< MEASUREMENT_INTERVAL : bit (5) >




< MEASUREMENT_BITMAP : bit (8) > }


{ 0 | 1-- indicates EGPRS TBF mode, see 04.60




< EGPRS Window Size : < EGPRS Window Size IE >>}

                 < LINK_QUALITY_MEASUREMENT_MODE : bit (2)>}


{ 0 | 1 <Packet Extended timing Advance : bit (2)> }


< SPARE_BITS : bit **> ;

Editors note: 
This IE has a number of differences to the contents of the PACKET DOWNLINK ASSIGNMENT message described in GSM 04.60:

-
the PAGE_MODE is not included because this IE is sent on a DCCH not on the


PCH/AGCH;
-
Referenced Address is not included because this IE is sent in a dedicated


mode message and hence has only one intended recipient.
-
the GSM 04.60 Frequency Parameters are not included because the dedicated


mode message(s) carry this information in other information elements 


(eg Mobile Allocation);

-
the TBF_STARTING_TIME is not included because it duplicates the 



information in the Starting Time IE.

Table 10.5.63: RR PACKET Downlink ASSIGNMENT information element details

LENGTH_IN_OCTETS (8 bit field)
This field encodes (in binary) the number that is equal to one eighth of the number of bits in the RR Packet Downlink Assignment information element that follow the end of this field.

MAC_MODE (2 bit field)
This field is encoded as the MAC_MODE information field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

RLC_MODE (1 bit field)
This field is encoded as the RLC_MODE field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

TIMESLOT_ALLOCATION (8 bit field)
This field is encoded as the TIMESLOT_ALLOCATION field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

Packet Timing Advance IE
This field is encoded as the Packet Timing Advance IE in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

P0, BTS_PWR_CTRL_MODE and PR_MODE fields
These fields are optional downlink power control parameters and are encoded as in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

Power Control Parameters IE
This field is encoded as the Power Control Parameters IE in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

DOWNLINK_TFI_ASSIGNMENT (5 bit field)
If present, this field is encoded as the DOWNLINK_TFI_ASSIGNMENT information element in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEAUREMENT_STARTING_TIME (16 bit field)
If present, this field is encoded as the MEASUREMENT_STARTING_TIME field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEASUREMENT_BITMAP (8 bit field)
If present, this field is encoded as the MEASUREMENT BITMAP information field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

MEASUREMENT_INTERVAL (5 bit field)
If present, this field is encoded as the MEASUREMENT_INTERVAL field in the PACKET DOWNLINK ASSIGNMENT message in GSM 04.60.

EGPRS Window Size IE
This field is encoded as the EGPRS window size IE in the PACKET UPLINK ASSIGNMENT message in GSM 04.60.

LINK_QUALITY_MEASUREMENT_MODE  (2 bit field)
This field is encoded as the LINK_QUALITY_MEASUREMENT_MODE in the PACKET DOWNLINNK ASSIGNMENT message in GSM 04.60.

Packet Extended Timing Advance (2 bit field) 
This bit field is used for support of Extended Timing Advance.

Bit
1
bit 7 of the Timing Advance IE defined in section 10.5.2.40
2
bit 8 of the Timing Advance IE defined in section 10.5.2.40

8.4


RR Packet Downlink Assignment IE summary

The RR packet Downlink Assignment information element is sent by the network to the mobile station to indicate the assigned downlink resources.

There has been few changes between releases 98 and 99. There has been added new fields to support EGPRS and GSM 400 Packet Extended Timing Advance.

New fields are:

EGPRS Window Size IE,

LINK_QUALITY_MEASUREMENT_MODE : bit (2),

Packet Extended Timing Advance : bit (2).

All these fields are placed at the end part of IE and they will replace bits that are defined as spare bits in the earlier releases. A GSM 400 MS that states conformancy with R'97 or R'98 may ignore the fields EGPRS Window Size IE and LINK_QUALITY_MEASUREMENT_MODE since they are defined as spare in R'97 and R'98, but still receive the bits concerning Packet Extended Timing Advance correctly. A MS other than GSM 400 may neglect the bits in Packet Extended Timing Advance since they do not support extended timing advance. As a conclusion MS which includes GSM 400, independent of release it supports, is able to operate in R'97, R'98 and R'99 networks without possibility of impact.

9. Timing Advance IE 

The purpose of the Timing Advance information element is to provide the timing advance value.

Sections 9.1, 9.2 and 9.3 presents the Timing Advance Ies for Releases 97, 98 and 99 respectively. Section 9.4 presents the differences of Timing Advance Ies between Releases.

9.1


R'97 Timing Advance IE

The Timing Advance information element is coded as shown in figure 10.5.67/GSM 04.08 and table 10.5.81/GSM 04.08 [1].

The Timing Advance is a type 3 information element with 2 octets length.

   8     7     6     5     4     3     2     1

+-----------------------------------------------+

│     │          Timing Advance IEI             │ octet 1

+-----+-----------------------------------------│

│  0  │  0  │                                   │ octet 2

│spare│spare│        Timing advance value       │

+-----------------------------------------------+

Figure 10.5.67/GSM 04.08: Timing Advance information element

Table 10.5.81/GSM 04.08: Timing Advance information element

+------------------------------------------------------+

│ Timing advance value (octet 2)                       │

│ The  coding of the timing advance value field is the │

│ binary  representation  of the timing advance in bit │

│ periods; 1 bit period = 48/13 ╡s.                    │

+------------------------------------------------------+
9.2


R'98 Timing Advance IE

The Timing Advance information element is coded as shown in figure 10.5.67/GSM 04.08 and table 10.5.81/GSM 04.08 [2].

The Timing Advance is a type 3 information element with 2 octets length.

   8     7     6     5     4     3     2     1

+-----------------------------------------------+

│     │          Timing Advance IEI             │ octet 1

+-----+-----------------------------------------│

│  0  │  0  │                                   │ octet 2

│spare│spare│        Timing advance value       │

+-----------------------------------------------+

Figure 10.5.67/GSM 04.08: Timing Advance information element

Table 10.5.81/GSM 04.08: Timing Advance information element

+------------------------------------------------------+

│ Timing advance value (octet 2)                       │

│ The  coding of the timing advance value field is the │

│ binary  representation  of the timing advance in bit │

│ periods; 1 bit period = 48/13 ╡s.                    │

+------------------------------------------------------+

9.3


R'99 Timing Advance IE

The Timing Advance information element is coded as shown in figure 10.5.67/GSM 04.18 and table 10.5.81/GSM 04.18 [4].

The Timing Advance is a type 3 information element with 2 octets length.

8
7
6
5
4
3
2
1


Timing Advance IEI
octet 1

Timing advance value
octet 2

Figure 10.5.67/GSM 04.18 Timing Advance information element 

Table 10.5.81/GSM 04.18: Timing Advance information element

 Timing advance value (octet 2)                       

 The  coding of the timing advance value field is the 

 binary  representation  of the timing advance in bit 

 periods; 1 bit period = 48/13 µs. 

For all the bands except GSM 400, the values 0 - 63 are valid TA values, and bit 7 and bit 8 are set to spare. For GSM 400, the values 0 to 219 are vaild TA values. The remaining values 220 to 255 decimal are reserved.



9.4


Timing Advance IE Summary

There has been one change in the contents of Timing Advance IE between the releases 97, 98 and 99.

For Release 99 there has been added support for Extended Timing Advance. The support is implemented by activating the bits 7 and 8 in the octet 2 into use. 

For GSM 400 system the Timing Advance IE is extended to support timing advence values up to 219. This is implemented by activating bit 7 and bit 8 in the octet 2 of Timing Advance IE into use.

For other bands the bits 7 and 8 in the octet 2 of Timing Advance IE are defined as spare bits.

If network supports GSM 400 band it has to support Extended Timing Advance and decode also the information of bits 7 and 8 of octet 2. In a case where network does not support GSM 400 band the bits 7 and 8 of octet 2 are ignored as they are defined as spare bits.

As these bits are defined as spare in other bands  the usage of Extended Timing Advance does not cause any possibility of incompatibility. Also a MS which includes GSM 400, independent of release it supports, is able to operate in R'97, R'98 and R'99 networks without risk of any impact. 

10.




Compatibility considerations

GSM 400 band has been specified starting from the Release 1999. SMG has approved that Band of Operation may be Release independent feature. With this approach GSM 400 system is able to support features of the equal release than systems operating in other bands. GSM 900 or DCS 1800 may be using information elements based on Release 97 and the same time GSM 400 system is operating using information elements based on Release 99.

Information specific to GSM 400 is typically placed at the end part of information element replacing bits that have been earlier defined as spare bits. If multiband network is supporting GSM 400 band then by definition it has to support information elements based  on Release 1999 thus being able to receive the information specific to GSM 400 band. In a case where multiband network does not support GSM 400 it does not have to understand GSM 400 specific information and may ignore it. A good example is Mobile Station Classmark 3 IE which gives network the information of supported bands. The support of GSM 400 band is indicated at the end part of the IE and systems that does not support GSM 400 will ignore those bits as they are defined as spare.

Other information elements provide information which is dependent on a band on which it is sent. When sent on GSM 400 band the interpretation is different as if sent on GSM 900 band.

As as summary of this document few important issues can be concluded. The first issue is that GSM400 MS is able to inform which protocol of GSM specification or which individual features it supports. The second issue is that MS which includes GSM 400, independent of release it states conformancy to, is able to operate in R'97, R'98 and R'99 networks without any possibility of incompatibility. Eventhough this document presents the case of GSM 400 release independence, the independence of release may be applied to any other band of operation, but the compatibility issue has to be separately investigated. 
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