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3GPP TSG CN WG1 thanks 3GPP TSG GERAN for the LS and corresponding CRs (TDoc GP‑010978) on the introduction of the new feature called “Extended uplink TBF” in the GPRS RLC/MAC protocol.

3GPP TSG CN WG1 has reviewed the change request on 3GPP TS 24.008 (REL-4), proposing to introduce the MS_EXT_UTBF parameter as a one-bit field, and agrees that the CR is technically correct except for the fact that the current version of TS 24.008 is v4.2.0.

In addition, 3GPP TSG CN WG1 has considered whether it would be acceptable, to introduce an option for new mobile stations to utilise the feature on a R97 (or R99) basis by including the MS_EXT_UTBF parameter in the R97 version of 3GPP TS 04.08, and has the following general comments:

· The proposal would add a new feature to R97, which is already frozen. Although the new feature would be optional it was felt that the general principle should be discussed at the relevant plenary meetings, that is 3GPP TSG GERAN, CN and SA, rather than at the working group level.

· Cherry picking features from later versions without any specification support in the reference versions was not seen as a feasible approach.

· Finally, 3GPP TSG CN WG1 believe that there is a potential technical problem in introducing the feature into R97. An implementation based on a previous version, e.g. of R97 in this case, might only interpret part of the MS Radio Access Capability IE contents, meaning that some valid information could be lost leading to undefined behaviour in the network. The current R97 definition of the MS Radio Access Capability IE specifies a maximum length of 14 octets and the addition of the MS_EXT_UTBF parameter, along with the extra bits needed to place it in the correct position, could potentially take the IE beyond the currently defined limit.
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On the 3GPP TSG GERAN meeting #4, April 2 – 6, TSG GERAN has agreed to introduce a new feature called “Extended uplink TBF” in the GPRS RLC/MAC protocol, allowing an uplink TBF to be maintained during temporary inactive periods, where the mobile station has no RLC information to send.



Studies have shown that the interruption of the data flow that may occur due to frequent release and re-establishment of TBFs often have severe impact on the overall performance offered by GPRS and EGPRS networks. The intention with the new feature is to improve the uplink performance. The feature shall be seen as a complement to the “Delayed downlink TBF release”, which have the purpose to improve the downlink performance.



TSG GERAN has agreed to introduce the “Extended uplink TBF” in the REL-4 version of the specifications. The feature is mandatory for REL-4 Mobile Stations but it is not possible as such to be utilised by existent R97 mobile stations. For performance reasons, it is however highly desired to allow new mobile stations implemented on an R97 or R99 basis, to benefit from this feature. The technical solution allows a mobile station (and a network) to implement this feature without necessarily implementing other new features defined as mandatory in R99 and REL-4.



As part of the technical solution, an indication is then needed in the MS Radio Access Capability IE and the Mobile Station Classmark 3 IE to indicate support for this feature in the mobile station. For that purpose a change request on 3GPP TS 24.008 (REL-4) has been prepared, proposing to introduce the MS_EXT_UTBF parameter as a one-bit field in those information elements. TSG GERAN would like to ask TSG CN1 to verify the correctness of the change request and to endorse the solution proposed by TSG GERAN in the REL-4 version of 3GPP TS 24.008.



The change request to 3GPP TS 24.008 is attached in document GP-010922. In addition, the approved CR 44.060-003rev2, introducing this feature in the GPRS RLC/MAC protocol is provided for information and attached in document GP-010921.



Moreover, TSG GERAN would like to come back to the issue of introducing an option for new mobile stations for utilising this feature on a R97 (or R99) basis. TSG GERAN expects to deal with this matter at the next TSG GERAN meeting, May 28 – June 1. 



The working assumption is that this option requires the MS_EXT_UTBF parameter to be included also in the R97 version of 3GPP TS 04.08. In such case, the parameter needs to be included, leaving the exact number of spare bits between what is now defined in those information elements and the position of the parameter in the REL-4 version of 3GPP TS 24.008. TSG GERAN would like to ask TSG CN1 to consider whether that could be an acceptable solution in order to enable new mobile stations to benefit from this feature on a R97 (and R99) basis.
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Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.



10.5.1.7
Mobile Station Classmark 3



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



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



The value part of a MS Classmark 3 information element is coded as shown in figure 10.5.7/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 700 Associated Radio Capability, 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) > }




< UMTS FDD Radio Access Technology Capability : bit >




< UMTS TDD Radio Access Technology Capability : bit >




< CDMA 2000 Radio Access Technology Capability : bit >




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





< MAC Mode Support : bit >




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




{0 | 1 <GSM 700 Associated Radio Capability : bit(4)>}




< MS_EXT_UTBF : bit >




< 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)



Bit

3



0
P-GSM not supported




1
P-GSM supported



Band 2 supported (second bit of the field)



BIT

2




0
E-GSM or R-GSM not supported




1
E-GSM or R-GSM supported



Band 3 supported (first bit of the field)



Bit

1




0
DCS 1800 not supported




1
DCS 1800 supported



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



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



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



Bit

1



0
Encryption algorithm A5/4 not available




1
Encryption algorithm A5/4 available



A5/5



Bit

1



0
Encryption algorithm A5/5 not available




1
Encryption algorithm A5/5 available



A5/6



Bit

1




0

Encryption algorithm A5/6 not available




1

Encryption algorithm A5/6 available



A5/7




0

Encryption algorithm A5/7 not available




1

Encryption algorithm A5/7 available



Associated Radio capability 1 and 2 (4 bit fields)



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



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



The radio capability contains the binary coding of the power class associated with the band indicated in multiband support bits (see GSMß05.05).









 (continued...)



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



R Support 



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



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



Multi Slot Class (5 bit field)

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



UCS2 treatment (1 bit field)


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



Bit

1




0

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




1

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



Extended Measurement Capability (1 bit field)



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



Bit

1




0

the MS does not support Extended Measurements




1

the MS supports Extended Measurements



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

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



Bits
4 3 2 1


0 0 0 0

1/4 timeslot (~144 microseconds)


0 0 0 1

2/4 timeslot (~288 microseconds)


0 0 1 0

3/4 timeslot (~433 microseconds)


 . . .


1 1 1 1

16/4 timeslot (~2307 microseconds)



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



Bits
4 3 2 1

0 0 0 0

1/4 timeslot (~144 microseconds)

0 0 0 1

2/4 timeslot (~288 microseconds)

0 0 1 0

3/4 timeslot (~433 microseconds)

 . . .

1 1 1 1

16/4 timeslot (~2307 microseconds)



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



MS Positioning Method (5 bit field)

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



MS assisted E-OTD 



Bit

5




0
MS assisted E-OTD not supported




1
MS assisted E-OTD supported





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



MS based E-OTD



Bit

4




0
MS based E-OTD not supported




1
MS based E-OTD supported



MS assisted GPS



Bit

3




0
MS assisted GPS not supported




1
MS assisted GPS supported



MS based GPS



Bit

2




0
MS based GPS not supported




1
MS based GPS supported



MS conventional GPS



Bit

1




0
conventional GPS not supported




1
conventional GPS supported



EDGE Multi Slot class (5 bit field) 




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



Modulation Capability



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



Bit

1




0
8-PSK supported for downlink reception only




1
8-PSK supported for uplink transmission and downlink reception



EDGE RF Power Capability 1 (2 bit field) 


If 8-PSK is supported for both uplink and downlink, the  EDGE RF Power Capability 1 field indicates the radio capability for GSM700, GSM850 or GSM900.



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



EDGE RF Power Capability 2 (2 bit field) 


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



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









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



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.









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



UMTS FDD Radio Access Technology Capability (1 bit field)



Bit

1

0
UMTS FDD not supported 

1
UMTS FDD supported


UMTS TDD Radio Access Technology Capability (1 bit field)



Bit

1

0
UMTS TDD not supported 

1
UMTS TDD supported



CDMA 2000 Radio Access Technology Capability (1 bit field)

Bit

1




0
CDMA2000 not supported

1
CDMA2000 supported




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



Bit

2 1

0 0

Sub-Class 1 supported

0 1

Sub-Class 5 supported

1 0

Sub-Class 9 supported

1 1

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



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



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



Bit

1

0
Dynamic and Fixed Allocation not supported

1
Dynamic and Fixed allocation supported



GSM 700 Associated Radio Capability (4 bit field)



This field indicates whether GSM 700 band is supported and its associated radio capability. 



The radio capability contains the binary coding of the power class associated with the GSM 700 band (see GSM 05.05).



Note: the coding of the power class for GSM 700 in GSM 700 Associated Radio Capability is different to that used in the Mobile Station Classmark 1 and Mobile Station Classmark 2 information elements.



MS_EXT_UTBF (1 bit field)



Bit



0

Extended uplink TBF not supported



1

Extended uplink TBF supported









– – Next modified section – –



10.5.5.12a
MS Radio Access capability



The purpose of the MS RA capability information element is to provide the radio part of the network with information concerning radio aspects of the mobile station. The contents might affect the manner in which the network handles the operation of the mobile station.



The MS RA capability is a type 4 information element, , with a maximum length of 52 octets.



The value part of a MS RA capability information element is coded a shown table 10.5.146/TS 24.008. 




SEMANTIC RULE : Among the three Access Type Technologies GSM 900-P, GSM 900-E and GSM 900-R only one shall be  present. 




The MS shall indicate supported Access Technology Types. e.g. [450, 480, 900, 1800, UMTS] or [700, 850, 1900] MHz bands during a single MM procedure.




Error handling : If a received Access Technology Type is unknown to the receiver, it shall ignore all the corresponding fields;




If within a known Access Technology Type a receiver recognizes an unknown field it shall ignore it.




See more details about error handling of MS radio access capability in TS GSM 08.18.



-
Due to shared radio frequency channel numbers between 1800 and 1900, the mobile should provide the relevant MS Radio Access capability for either 1800 band OR 1900 band, not both.



Table 10.5.146/TS 24.008 : Mobile Station Radio Access Capability Information Element



< MS Radio Access capability IE > ::=



<MS Radio Access capability IEI :  00100100 >



<Length of MS RA capability: <octet>> 
-- length in octets of MS RA capability value part and spare bits 



<MS RA capability  value part : < MS RA capability  value part struct >>



<spare bits>**; -- may be used for future enhancements



<MS RA capability  value part struct >::=  --recursive structure allows any number of Access technologies


< Access Technology Type: bit (4) >



< Access capabilities : <Access capabilities struct> >



{ 0 | 1 <MS RA capability  value part struct> } ;



< Access capabilities struct > ::=




< Length : bit (7) > -- length in bits of Content and spare bits




<Access capabilities : <Content>> 




<spare bits>** ; -- expands to the indicated length






  -- may be used for future enhancements



< Content > ::=




< RF Power Capability : bit (3) >

{ 0 | 1 <A5 bits : <A5 bits> > } -- zero means that the same values apply for parameters as in the immediately preceeding Access capabilities field within this IE



-- The presence of the A5 bits is mandatory in the 1st Access capabilities struct within this IE.

< ES IND : bit >



< PS : bit >




< VGCS : bit >




< VBS : bit >




{ 0 | 1 < Multislot capability : Multislot capability struct > } ;  -- zero means that the 
same values for multislot parameters as given in an earlier Access capabilities field within this IE apply also here




{ 0 | 1 < 8PSK Power Capability : bit(2) >} – '1' also means 8PSK modulation capability in uplink.



<  COMPACT Interference Measurement Capability : bit >



< Revision Level Indicator : bit >




< UMTS FDD Radio Access Technology Capability : bit >    -- 3G RAT



< UMTS TDD Radio Access Technology Capability : bit >    -- 3G RAT



< CDMA 2000 Radio Access Technology Capability : bit >    -- 3G RAT



< MS_EXT_UTBF : bit >





-- error: struct too short, assume features do not exist




-- error: struct too long, ignore data and jump to next Access technolgy



Table 10.5.146/TS 24.008 (continued): Mobile Station Radio Access Capability Information Element



< Multislot capability struct > ::=

{ 0 | 1 < HSCSD multislot class : bit (5) > }



{ 0 | 1 < GPRS multislot class : bit (5) > < GPRS Extended Dynamic Allocation Capability : bit > }




{ 0 | 1 < SMS_VALUE : bit (4)  > < SM_VALUE : bit (4)  > } ;




{ 0 | 1 < ECSD multislot class : bit (5) > }



{ 0 | 1 < EGPRS multislot class : bit (5) > < EGPRS Extended Dynamic Allocation 
Capability : bit > } ;




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





<MAC Mode Support : bit>





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



<A5 bits> ::= < A5/1 : bit> <A5/2 : bit> <A5/3 : bit> <A5/4 : bit> <A5/5 : bit> <A5/6 : bit> <A5/7 : bit>; -- bits for circuit mode ciphering algorithms


Access Technology Type
This field indicates the access technology type to be associated with the following access capabilities.

Bits
4 3 2 1
0 0 0 0 
GSM P
0 0 0 1 
GSM E  --note that GSM E covers GSM P
0 0 1 0 
GSM R  --note that GSM R covers GSM E and GSM P
0 0 1 1 
GSM 1800
0 1 0 0 
GSM 1900
0 1 0 1 
GSM 450
0 1 1 0 
GSM 480
0 1 1 1 
GSM 850



1 0 0 0      GSM 700



All other values are treated as unknown by the receiver.




RF Power Capability
This field is coded as radio capability in Classmark 3 for the indicated band: it contains the binary coding of he power class associated (see GSM 05.05 paragraph 4.1 output power and paragraph 4.1.1 Mobile Station). 



8PSK Power Capability
This field is coded according to the definition in GSM 05.05. The presence of this field indicates also 8PSK modulation capability in uplink.



A5/1 
0
encryption algorithm A5/1 not available
1
encryption algorithm A5/1 available



A5/2 
0
encryption algorithm A5/2 not available
1
encryption algorithm A5/2 available



A5/3 
0
encryption algorithm A5/3 not available
1
encryption algorithm A5/3 available



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



ES IND – (Controlled early Classmark Sending)



0
"controlled early Classmark Sending" option is not implemented 



1
"controlled early Classmark Sending" option is  implemented









Table 10.5.146/TS 24.008 (concluded): Mobile Station Radio Access Capability Information Element



PS – (Pseudo Synchronisation)
0 
PS capability not present
1
PS capability present 



VGCS – (Voice Group Call Service)
0 
no VGCS capability or no notifications wanted
1
VGCS capability and notifications wanted.


VBS – (Voice Broadcast Service)
0 
no VBS capability or no notifications wanted



1
VBS capability and notifications wanted



HSCSD Multi Slot Class 
The Multi Slot Class field is coded as the binary representation of the multislot class defined in TS GSM 05.02.
Range 1 to 18, all other values are reserved.


GPRS Multi Slot Class
The GPRS Multi Slot Class field is coded as the binary representation of the multislot class defined in TS GSM 05.02.



ECSD Multi Slot Class 
The presence of this field indicates ECSD capability. Whether the MS is capable of 8-PSK modulation in uplink is indicated by the presence of 8-PSK Power Capability field. The Multi Slot Class field is coded as the binary representation of the multislot class defined in TS GSM 05.02.
Range 1 to 18, all other values are reserved. 



EGPRS Multi Slot Class
The presence of this field indicates EGPRS capability. Whether the MS is capable of 8-PSK modulation in uplink is indicated by the presence of 8-PSK Power Capability field. The EGPRS Multi Slot Class field is coded as the binary representation of the multislot class defined in TS GSM 05.02.




GPRS Extended Dynamic Allocation Capability
0     Extended Dynamic Allocation Capability for GPRS is not implemented


1     Extended Dynamic Allocation Capability for GPRS is implemented



EGPRS Extended Dynamic Allocation Capability
0     Extended Dynamic Allocation Capability for EGPRS is not implemented


1     Extended Dynamic Allocation Capability for EGPRS is implemented



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 neighbor 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)









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



Bits
2 1
0 0

Sub-Class 1 supported
0 1

Sub-Class 5 supported
1 0

Sub-Class 9 supported
1 1

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



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



MAC Mode Support  (1 bit field)
This field indicates whether the MS supports Dynamic and Fixed Allocation or only supports Exclusive Allocation



Bits
1
0

Dynamic and Fixed Allocation not supported
1

Dynamic and Fixed allocation supported



COMPACT Interference Measurement Capability




0  COMPACT Interference Measurement Capability is not implemented




1  COMPACT Interference Measurement Capability is implemented



Revision Level Indicator(1 bit field)



Bit
0

The ME is Release ’98 or older
1

The ME is Release ’99 onwards



UMTS FDD Radio Access Technology Capability (1 bit field)



Bit



0

UMTS FDD not supported



1

UMTS FDD supported



UMTS TDD Radio Access Technology Capability (1 bit field)



Bit



0

UMTS TDD not supported



1

UMTS TDD supported



CDMA 2000 Radio Access Technology Capability (1 bit field)



Bit



0

CDMA2000 not supported



1

CDMA2000 supported



MS_EXT_UTBF (1 bit field)


Bit



0

Extended uplink TBF not supported


1

Extended uplink TBF supported
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3.1
Vocabulary



The following terms are used in this Technical Specification:



Block period: A block period is the sequence of four timeslots on a PDCH used to convey one radio block.



CCN: Cell Change Notification. See subclause 5.5.1.1a.



Dual transfer mode: In dual transfer mode, the mobile station is allocated radio resources providing an RR connection (3GPP TS 04.18) and a Temporary Block Flow on one or more packet data physical channels. The allocation of radio resource for the RR connection and the Temporary Block Flow is co-ordinated by the network in agreement with the capabilities of the mobile station in dual transfer mode.



EGPRS: Enhanced GPRS, enables higher data rates through usage of 8PSK modulation in addition to GMSK. EGPRS also enables Incremental Redundancy operation.



EGPRS TBF mode: refers to a TBF utilising the EGPRS enhancements, e.g. 8PSK modulation and Incremental Redundancy operation.



Extended uplink TBF mode: In the extended uplink TBF mode, the uplink TBF may be maintained during temporary inactive periods, where the mobile station has no RLC information to send. The network determines the release of the uplink TBF (see sub-clause 9.3.1b). 


GPRS multislot class: The term GPRS multislot class refers to the different mobile station capabilities to transmit and receive on different combinations of multiple PDCHs. The multislot classes are defined in 3GPP TS 05.02. Note that the mobile station may indicate different multislot classes for circuit mode services and for GPRS (see 3GPP TS 04.08). [stf note: not yet found ind a CR!]Different multislot class mobile stations are capable of supporting different medium access modes (see subclause 5.2.4).



GPRS TBF mode: refers to a TBF not utilising the EGPRS enhancements, e.g. 8PSK modulation and Incremental Redundancy operation.



IR: Incremental redundancy, enables higher data rates through combining information from different transmissions of RLC data blocks when decoding. Also known as Hybrid Type II/III ARQ.



MCS: Modulation and Coding Scheme. 



Non-extended uplink TBF mode: Where a distinction is needed, an uplink TBF, not operating in the extended uplink TBF mode, is referred as operating in the non-extended uplink TBF mode.



Packet flow context: Packet Flow Context (PFC) procedures are described in 3G TS 23.060. A Packet Flow Identifier (PFI) is used to identify a PFC.



Packet idle mode: In packet idle mode, the mobile station is prepared to transfer LLC PDUs on packet data physical channels (see subclause 5.3). The mobile station is not allocated any radio resource on a packet data physical channel; it listens to the PBCCH and PCCCH or, if those are not provided by the network, to the BCCH and the CCCH;



Packet transfer mode: In packet transfer mode, the mobile station is prepared to transfer LLC PDUs on packet data physical channels (see subclause 5.4). The mobile station is allocated radio resource on one or more packet data physical channels for the transfer of LLC PDUs.



Radio block: A radio block is the sequence of four normal bursts carrying one RLC/MAC protocol data units (see 3GPP TS 04.04). (The one exception is a radio block occasionally used on PACCH consisting of a sequence of four access bursts, each carrying a repetition of one short RLC/MAC block.)



Random values: In a number of places in this Technical Specification, it is mentioned that some value must take a “random” value, in a given range, or more generally with some statistical distribution. For such random values refer to 3GPP TS 04.08.



RLC/MAC block: A RLC/MAC block is the protocol data unit exchanged between RLC/MAC entities (see clause 10 and 3GPP TS 04.04).



RLC/MAC control block: A RLC/MAC control block is the part of a RLC/MAC block carrying a control message between RLC/MAC entities (see subclause 10.3).



RR connection: An RR connection is a physical connection established between a mobile station and the network to support the upper layers’ exchange of information flows. An RR connection is maintained and released by the two peer entities.



RLC data block: A RLC data block is the part of a RLC/MAC block carrying user data or upper layers’ signalling data (see subclause 10.2).



TBF abort: The term “abort” as applied to TBF is used when the TBF is abruptly stopped without using the Release of TBF procedures defined in clause 9.



TBF release: The term “release” as applied to TBF is used when the TBF is stopped using one of the Release of TBF procedures defined in clause 9.



Temporary Block Flow (TBF): A Temporary Block Flow (TBF) is a physical connection used by the two RR peer entities to support the unidirectional transfer of LLC PDUs on packet data physical channels (see subclause 5.2.1).



Timer Expiry: A started timer has run the time specified.



Timer Restart: A timer that may already be running is stopped and then started again to run the time specified.



Timer Start: A timer is started to run the time specified.



Timer Stop: A started timer is stopped and its value is then undefined.



Uplink State Flag (USF): The Uplink State Flag (USF) is used on PDCH channel(s) to allow multiplexing of uplink Radio blocks from different mobile stations (see subclause 5.2.3, clause 10 and 3GPP TS 05.02).



– – Next modified section – –



8.1.1.3
Fixed Allocation uplink RLC data block transfer



A fixed allocation TBF can be operated as a close-ended TBF or as an open-ended TBF. A close-ended TBF occurs when the MS sends a PACKET RESOURCE REQUEST or PACKET DOWNLINK ACK/NACK message containing an RLC_OCTET_COUNT field that contains a value different from ‘0’. An open-ended TBF occurs when the RLC_OCTET_COUNT field contains the value '0'.



In a one-phase access, the TBF shall be operated as an open-ended TBF.



A close-ended TBF transfers the number of octets specified in the RLC_OCTET_COUNT field. The mobile station shall signal the number of RLC data octets plus the number of RLC data block length octets to be transferred. The MS is allowed to exceed the requested value only for the extra octets needed for LLC boundaries. The network will automatically provide sufficient resources for the number of octets requested. The mobile station does not need to send further PACKET RESOURCE REQUEST messages to the network. If the mobile station sends a subsequent PACKET RESOURCE REQUEST message to the network, the TBF becomes an open-ended TBF. A close-ended TBF may be ended by the network before the number of requested octets has been transferred. In this case the TBF ends when the network sends a FINAL_ALLOCATION indication in a fixed allocation assignment message or a PACKET ACCESS REJECT message to the mobile station



An open-ended TBF transfers an arbitrary number of octets. The mobile station is required to send a PACKET RESOURCE REQUEST message for each fixed allocation. Each time the mobile station receives a fixed allocation, if it wishes to continue the TBF, it must then send another PACKET RESOURCE REQUEST to the network. The open-ended TBF ends when the network sends a FINAL_ALLOCATION indication in a fixed allocation assignment message or a PACKET ACCESS REJECT message to the mobile station, or when the mobile has exhausted its supply of data to be transmitted and has executed the countdown procedure.



A mobile station having an uplink TBF in the extended uplink TBF mode (see sub-clause 9.3.1b), which has no further RLC data block to send (i.e., the network has acknowledged all RLC data blocks but not released the uplink TBF), shall stop sending a PACKET RESOURCE REQUEST message at the beginning of each new allocation. When the mobile station exhausts is current allocation, it shall start timer T3188 and wait for a new allocation from the network. When the mobile station has new RLC data blocks to be sent on the uplink TBF, the mobile station shall send a PACKET RESOURCE REQUEST message and continue sending a PACKET RESOURCE REQUEST message at the beginning of each new allocation.



The uplink TBF in the extended uplink TBF mode ends, if the network sends a FINAL_ALLOCATION indication in a fixed allocation assignment message to the mobile station. 





– – Next modified section – –



8.1.1.6
Change of RLC mode in extended uplink TBF mode


8.1.1.6.1
General


This procedure applies to a mobile station having an uplink TBF in extended uplink TBF mode. The procedure shall be used to change the RLC mode of the uplink TBF.


8.1.1.6.2 Change of RLC mode


The mobile station shall send a PACKET RESOURCE REQUEST message on PACCH indicating the new RLC mode and start timer T3168.


If timer T3168 expires, the mobile station shall retransmit the PACKET RESOURCE REQUEST message and restart timer T3168.



On receipt of a PACKET RESOURCE REQUEST message, indicating a change of RLC mode, the network shall release the uplink TBF, using the procedure defined in sub-clause 9.5. 


The mobile station shall stop timer T3168 and perform the change of RLC mode by establishing a new TBF.


8.1.1.6.3
Abnormal cases



The following abnormal cases apply:



-
If timer T3168 expires and the PACKET RESOURCE REQUEST message has already been transmitted four times, the mobile station shall perform an abnormal release with access retry (see sub-clause 8.7.2).



– – Next modified section – –



9.1.3
Acknowledge state array V(B)



9.1.3.1
Acknowledge state array V(B) for GPRS TBF Mode



In RLC acknowledged mode, each RLC endpoint transmitter shall have an associated acknowledge state array (V(B)). V(B) is an array of SNS elements indicating the acknowledgement status of WS previous RLC data blocks. The array is indexed relative to the acknowledge state variable V(A) modulo SNS. The values of V(B) shall be updated from the values received from its peer in the received block bitmap (RBB) of the Packet Ack/Nack message (see subclause 9.1.8)



The transmitter shall transmit the oldest RLC data block whose corresponding element in V(B) indexed relative to V(A) has the value NACKED. As each RLC data block is transmitted the corresponding element in V(B) is set to the value PENDING_ACK.



If [ V(S) < V(A) + WS ] modulo SNS and no RLC data blocks have a corresponding element in V(B) with the value NACKED, the RLC data block with BSN = V(S) shall be transmitted and the corresponding element in V(B) shall be set to the value PENDING_ACK. If there are no further RLC data blocks available for transmission (i.e. the RLC data block with BSN= V(S) does not exist), the sending side shall transmit the oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, then the next oldest block whose corresponding element in V(B) has the value PENDING_ACK, etc. If all RLC data blocks whose corresponding element in V(B) has the value PENDING_ACK have been transmitted once, the process shall be repeated beginning with the oldest RLC data block.



If V(S) = V(A) + WS modulo SNS (i.e., the transmit window is stalled), the sending side shall transmit the oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, then the next oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, etc. If all RLC data blocks whose corresponding element in V(B) has the value PENDING_ACK has been transmitted once, the process shall be repeated beginning with the oldest RLC data block. This process of transmitting the oldest RLC data blocks whose value in V(B) has the value PENDING_ACK shall continue, as long as equation [V(S)=V(A)+WS] modulo SNS holds.



When an element in V(B) falls outside of the active transmit window, i.e., [ V(A) £ BSN < V(S) ] modulo SNS, the element shall be set to the value INVALID.



If the mobile station is the transmitter, it shall start an instance of timer T3198 for each RLC data block sent. The timer T3198 shall have the expiry value set to BS_CV_MAX block periods.



In the extended uplink TBF mode, if V(S) = V(A) and there is no RLC data block with BSN = V(S) available, the mobile station shall stop sending RLC data blocks. The mobile station shall continue sending RLC data blocks when a RLC data block with BSN = V(S) is available.


9.1.3.2
Acknowledge State Array V(B) for EGPRS TBF Mode



In RLC acknowledged mode, each RLC endpoint transmitter shall have an associated acknowledge state array (V(B)). V(B) is an array of SNS elements indicating the acknowledgement status of WS previous RLC data blocks. The array is indexed relative to the acknowledge state variable V(A) modulo SNS. The values of V(B) shall be updated from the values received from its peer in the reported bitmap (RB) of the Packet Ack/Nack message (see subclause 9.1.8). If a compressed reported bitmap is received, decompression shall be first applied according to section 9.1.10. 



The transmitter shall transmit the oldest RLC data block whose corresponding element in V(B) indexed relative to V(A) has the value NACKED. As each RLC data block is transmitted the corresponding element in V(B) is set to the value PENDING_ACK. If the RLC data block to be transmitted is split over two radio blocks, both radio blocks shall be transmitted. On initial transmission the RLC data blocks are sent with one of the initial code rates (the rate 1/3 encoded data is punctured with Puncturing Scheme (PS) 1 of the selected Modulation and Coding Scheme MCS) and if the RLC data block is required to be retransmitted it is sent with PS 2 of the selected MCS. On subsequent retransmissions the RLC data block is transmitted with PS in a cyclic process (refer to clause 9.3.2.1).



If [ V(S) < V(A) + WS ] modulo SNS and no RLC data blocks have a corresponding element in V(B) with the value NACKED, the RLC data block with BSN = V(S) shall be transmitted and the corresponding element in V(B) shall be set to the value PENDING_ACK. If the transmitter is the mobile station, the pre-emptive transmission bit is set to ‘1’in the PACKET UPLINK ACK/NACK message and there are no further RLC data blocks available for transmission (i.e. the RLC data block with BSN= V(S) does not exist), the sending side shall transmit the oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, then the next oldest block whose corresponding element in V(B) has the value PENDING_ACK, etc. If all RLC data blocks whose corresponding element in V(B) has the value PENDING_ACK have been transmitted once, the process shall be repeated beginning with the oldest RLC data block.



If [V(S) = V(A) + WS] modulo SNS (i.e., the transmit window is stalled), the sending side shall transmit the oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, then the next oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK, etc. If all RLC data blocks whose corresponding element in V(B) has the value PENDING_ACK has been transmitted once, the process shall be repeated beginning with the oldest RLC data block. This process of transmitting the oldest RLC data blocks whose value in V(B) has the value PENDING_ACK shall continue as long as equation [V(S)=V(A)+WS]modulo SNS holds. If the transmitter is the mobile station and the pre-emptive transmission bit is set to ‘0’in the PACKET UPLINK ACK/NACK message the transmitter shall not transmit the oldest RLC data block whose corresponding element in V(B) has the value PENDING_ACK (and the next continuing indefinitely). When a PACKET UPLINK ACK/NACK message is received the MS shall retransmit the RLC blocks which are set to NACKED in V(B) and new RLC data blocks as far as the transmit window (if advanced) allows. However if the RLC data block is the last in the TBF it shall be retransmitted even if its state is PENDING_ACK. The default for the mobile side is that the transmitter shall use pre-emptive transmission. If the transmitter is on the network side this process (pre-emptive transmission) of transmitting the oldest RLC data blocks whose value in V(B) has the value PENDING_ACK is optional.



When an element in V(B) falls outside of the active transmit window, i.e., [ V(A) £ BSN < V(S) ] modulo SNS, the element shall be set to the value INVALID.



If the mobile station is the transmitter, it shall start an instance of timer T3198 for each RLC data block sent. The timer T3198 shall have the expiry value set to BS_CV_MAX block periods.



In the extended uplink TBF mode, if V(S) = V(A) and there is no RLC data block with BSN = V(S) available, the mobile station shall stop sending RLC data blocks. The mobile station shall continue sending RLC data blocks when a RLC data block with BSN = V(S) is available.



– – Next modified section – –



9.3
Operation during RLC data block transfer



The RLC ARQ functions support two modes of operation: RLC acknowledged mode, and RLC unacknowledged mode. RLC acknowledged mode operation uses retransmission of RLC data blocks to achieve high reliability. RLC unacknowledged mode operation does not utilize retransmission of RLC data blocks. A TBF may operate in either RLC acknowledged mode or RLC unacknowledged mode.



The mobile station sets the RLC mode of the uplink TBF by setting the RLC_MODE bit to either RLC acknowledged mode or RLC unacknowledged mode in the PACKET RESOURCE REQUEST or the PACKET DOWNLINK ACK/NACK message. In a one phase access, the RLC mode defaults to RLC acknowledged mode.



The network sets the RLC mode of the downlink TBF by setting the RLC_MODE bit in the PACKET DOWNLINK ASSIGNMENT or PACKET TIMESLOT RECONFIGURE message.



An open-ended uplink TBF may be operating in either non-extended uplink TBF mode or extended uplink TBF mode, see sub-clause 9.3.1b.


9.3.1
Countdown procedure



9.3.1.1
General



The mobile station shall send the Countdown Value (CV) in each uplink RLC data block to indicate the current number of remaining RLC data blocks for the uplink TBF. The CV shall be calculated as follows:
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where:



TBC = 
total number of RLC data blocks currently to be transmitted in the TBF,



BSN’ = 
absolute block sequence number of the RLC data block, with range from 0 to (TBC - 1),



NTS = 
number of timeslots assigned to the uplink TBF in the assignment message, with range 1 to 8,




the function round() rounds upwards to the nearest integer,



BS_CV_MAX 
is a parameter broadcast in the system information,




the division operation is non-integer and results in zero only for (TBC - BSN’ - 1) = 0.



When the mobile station transmits the last RLC data block currently in the send buffer for the TBF (i.e., the RLC data block with BSN’ = TBC - 1), the RLC data block shall have CV set to the value ‘0’


9.3.1.2
Non-extended uplink TBF mode



In an uplink TBF operating in non-extended uplink TBF mode, the CV shall indicate the absolute BSN (BSN’) of the last RLC data block that will be sent in the uplink TBF. The TBC value is the total number of RLC data blocks that will be transmitted in the TBF.


Once the mobile station having an uplink TBF in non-extended TBF mode transmits a CV other than 15, the mobile station shall transmit exactly (TBC ‑ BSN' ‑ 1) untransmitted RLC data blocks. 


If the mobile station receives a change in the Channel Coding Command in a PACKET UPLINK ACK/NACK message during the countdown procedure, the mobile station shall act upon the new Channel Coding Command. The mobile station shall then recalculate the CV for any untransmitted RLC data blocks using the new RLC data block size. 


If the mobile station successfully completes the contention resolution procedure during one phase access and the countdown procedure already is running, the mobile station shall recalculate the CV for any untransmitted RLC data blocks. 


Any data that arrives from the higher layer after the commencement of the countdown process shall be sent within a future TBF.



The mobile station may retransmit during the countdown in response to a Packet Ack/Nack or if stalled. 



The mobile station may transmit an RLC/MAC control block during the countdown only in response to a poll request.



For fixed allocation, once the mobile station counts down to zero, at that point the mobile station forfeits its current uplink allocation and shall not transmit again using that allocation.



If the mobile station receives a new allocation during the countdown, the mobile station shall use this new allocation to the end of the countdown procedure. The network shall provide unsolicited uplink resources for any retransmissions that may be required.



When an EGPRS RLC/MAC block for data transfer consists of two RLC data blocks, the CV of the RLC/MAC header refers to the second RLC data block.



9.3.1.3
Extended uplink TBF mode


In an uplink TBF operating in extended uplink TBF mode, the CV shall indicate the current number of RLC data blocks that has not been transmitted in the uplink TBF. The mobile station shall update the TBC value and recalculate the CV in the following cases:



–
The RLC entity of the mobile station receives new data from upper layers for transmission in the uplink TBF.



–
The mobile station completes the contention resolution at one-phase packet access.


–
The mobile station changes the coding scheme of the RLC data blocks transmitted in an uplink TBF operating in GPRS TBF mode.


–
The mobile station changes the modulation and coding scheme of the RLC data blocks transmitted in an uplink TBF operating in EGPRS TBF mode.



Updating the TBC value may result in changing the CV.


– – Next modified section – –



9.3.1b
Extended uplink TBF mode


9.3.1b.1
Application



Network support of the extended uplink TBF mode shall be indicated by the NW_EXT_UTBF parameter that is broadcast on either BCCH or PBCCH, see sub-clause 12.24. If the NW_EXT_UTBF parameter is not present, the network does not support the extended uplink TBF mode.



Mobile station support of the extended uplink TBF mode shall be indicated by the MS_EXT_UTBF parameter that is included in the Mobile Station Classmark 3 IE and the MS Radio Access Capability IE, see 3GPP TS 24.008. If the MS_EXT_UTBF parameter is not present, the mobile station does not support the extended uplink TBF mode.


A mobile station indicating a revision level of 3GPP REL‑4 and onwards shall support the extended uplink TBF mode.



The RLC/MAC entity, which has received the indication that the peer supports the extended uplink TBF mode, shall operate an open-ended uplink TBF in the extended uplink TBF mode.


NOTE:
The network might not receive the MS Radio Access Capability IE at one-phase packet access. In that case, the two entities may operate in different mode.


9.3.1b.2
Operation of uplink TBF in extended uplink TBF mode



In extended uplink TBF mode, the uplink TBF may be maintained during temporary inactive periods, where the mobile station has no RLC information to send. 



During the temporary inactive periods, the mobile station may stop sending RLC data block, as defined in sub-clause 9.1.3. The network shall continue allocating the mobile station uplink radio blocks during the inactivity period, using the procedures defined in sub-clause 8.1.1 for each medium access mode. Uplink radio blocks shall be allocated as required allowing the mobile station to continue the transfer of RLC data blocks, when a new RLC data block becomes available.


When the mobile station is allocated an uplink radio block and there is no RLC data block ready to send, the mobile station shall send an RLC/MAC control block in each uplink radio block allocated by the network. The priority defined in sub-clause 8.1.1 for different kinds of RLC/MAC blocks apply.


During a period when the network does not receive any RLC data blocks from the mobile station, the network may periodically send a PACKET UPLINK ACK/NACK message to the mobile station. When applicable, depending on the medium access mode, the PACKET UPLINK ACK/NACK message shall be sent as required to prevent timer T3184 from expiring.



The network determines the release of the uplink TBF. The network releases the uplink TBF using the procedure in sub-clause 9.5.


NOTE 1:
The uplink TBF may be released also by procedures defined in clause 8.



NOTE 2:
Extensive delay of the uplink TBF release whilst the mobile station does not send any RLC information might impact badly on the mobile station power consumption and should be avoided. Inactivity periods should not be longer than necessary to keep the overall performance of GPRS services. Inactivity periods longer than 5 seconds should not be allowed.


– – Next modified section – –



9.3.2.4
Release of uplink Temporary Block Flow



9.3.2.4.1
General



In the non-extended uplink TBF mode, the mobile station initiates the release of the uplink TBF by beginning the countdown process (see sub-clause 9.3.1). 


In the extended uplink TBF mode, the network determines when to release the uplink TBF. The release of an uplink TBF in the extended uplink TBF mode is performed by the procedure defined in sub-clause 9.5.


9.3.2.4.2
Non-extended uplink TBF mode



When the mobile station has sent the RLC data block with CV = 0 and there are no elements in the V(B) array set to the value Nacked, it shall start timer T3182. The mobile station shall continue to send RLC data blocks on each assigned uplink data block, according to the algorithm defined in subclause 9.1.3.



If the network has received all RLC data blocks when it detects the end of the TBF (i.e. when CV=0 and V(Q) = V(R)), it shall send the PACKET UPLINK ACK/NACK message with the Final Ack Indicator bit set to ‘1’, include a valid RRBP field in the RLC/MAC control block header and clear counter N3103. The network may use the TBF Est field in the PACKET UPLINK ACK/NACK message to allow the mobile station to request the establishment of new TBF.



If the network has not received all of the RLC data blocks when it detects the end of the TBF, it shall send a PACKET UPLINK ACK/NACK message to the mobile station and if necessary allocate sufficient uplink resources for the mobile station to retransmit the required RLC data blocks.



Upon reception of a PACKET UPLINK ACK/NACK message the mobile station shall stop timer T3182.



If the PACKET UPLINK ACK/NACK message has the Final Ack Indicator bit set to ‘1’ and the following conditions are fulfilled: TBF Est field is set to '1'; the mobile station has new data to transmit; the mobile station has no ongoing downlink TBF; and the mobile station is not assigned to operate in half duplex mode or the mobile station is assigned to operate in half duplex mode and the mobile station has not received downlink assignment during the countdown or while timer T3182 was running, the mobile station shall release the TBF and may request the establishment of new TBF using one of the following procedures:



-
If Control Ack Type parameter in System Information indicates acknowledgement is access burst, the mobile station shall transmit the PACKET CONTROL ACKNOWLEDGEMENT message with the Ctrl Ack bits set to ‘00’. The mobile station shall start timer T3168 and continue to monitor the PDCH used for transmitting the PACKET CONTROL ACKNOWLEDGEMENT message. The mobile station shall stop timer T3168 upon reception of the PACKET UPLINK ASSIGNMENT message including Single Block Allocation structure or the PACKET ACCESS REJECT message. The mobile station shall use the same procedures as are used for TBF establishment using two phase access described in 7.1.3 starting from the point where the mobile station receives the PACKET UPLINK ASSIGNMENT message including Single Block Allocation structure or the PACKET ACCESS REJECT message.



-
If Control Ack Type parameter in System Information indicates acknowledgement is RLC/MAC control block, the mobile station shall transmit the PACKET RESOURCE REQUEST message and start timer T3168. The mobile station shall use the same procedures as are used for TBF establishment using two phase access described in 7.1.3 starting from the point where the mobile station transmits the PACKET RESOURCE REQUEST message.



If the PACKET UPLINK ACK/NACK message has the Final Ack Indicator bit set to ‘1’ and the mobile station does not initiate the establishment of a new uplink TBF according to one of the procedures described above, the mobile station shall transmit the PACKET CONTROL ACKNOWLEDGEMENT message and release the TBF. If the mobile station is operating in half duplex mode and received a downlink assignment during the countdown or while timer T3182 was running, it shall then act on the downlink assignment. If there is no ongoing downlink TBF, the mobile station in packet transfer mode shall return to packet idle mode; the mobile station in dual transfer mode shall return to dedicated mode. The DRX mode procedures shall be applied as specified in subclause 5.5.1.5.



If the PACKET UPLINK ACK/NACK message requests retransmission of RLC data blocks, the mobile station shall if necessary wait for allocation of uplink resources and then retransmit the RLC data blocks requested. The mobile station shall then start timer T3182 and wait for a PACKET UPLINK ACK/NACK message as above. 



If the mobile station is operating in half duplex mode and received a downlink assignment during the countdown or while timer T3182 was running, and then T3182 expires, the mobile station shall then immediately act on the downlink assignment and then request an uplink TBF via the PACKET DOWNLINK ACK/NACK. Otherwise, if timer T3182 expires the mobile station shall perform an abnormal release with access retry (see subclause 8.7.2).



When the network receives the PACKET CONTROL ACKNOWLEDGEMENT message or the PACKET RESOURCE REQUEST message in the radio block indicated by the RRBP field, it may reuse the TFI and USF resources.



If the network receives the PACKET CONTROL ACKNOWLEDGEMENT message with Ctrl Ack bits set to ‘00’ or the PACKET RESOURCE REQUEST message in the radio block indicated by the RRBP field and the network has set the TBF Est field to '1' in the PACKET UPLINK ACK/NACK message, the network shall follow one of the following procedures:



-
In case the mobile station requested the establishment of new TBF with the PACKET CONTROL ACKNOWLEDGEMENT message, the network shall respond to the mobile station with the PACKET UPLINK ASSIGNMENT message including Single Block Allocation structure or the PACKET ACCESS REJECT message on the same PDCH as the mobile station has sent the PACKET CONTROL ACKNOWLEDGEMENT message. TLLI shall be used to identify the mobile station. The network shall use the same procedures as are used for TBF establishment using two phase access described in 7.3.1 starting from the point where the network transmits the PACKET UPLINK ASSIGNMENT message including Single Block Allocation structure or the PACKET ACCESS REJECT message.



-
In case the mobile station requested the establishment of new TBF with the PACKET RESOURCE REQUEST message, the network shall use the same procedures as are used for TBF establishment using two phase access described in 7.3.1 starting from the point where the network has received the PACKET RESOURCE REQUEST message. TLLI shall be used to identify the mobile station. 



If the network does not receive the PACKET CONTROL ACKNOWLEDGEMENT message or the PACKET RESOURCE REQUEST message in the radio block indicated by the RRBP field, it shall increment counter N3103 and retransmit the PACKET UPLINK ACK/NACK message. If counter N3103 exceeds its limit, the network shall start timer T3169. When timer T3169 expires the network may reuse the TFI and USF resources.



– – Next modified section – –



9.3.3.3
Release of uplink Temporary Block Flow



9.3.3.3.1
General



In the non-extended uplink TBF mode, the mobile station initiates the release of the uplink TBF by beginning the countdown process (see sub-clause 9.3.1). 



In the extended uplink TBF mode, the network determines when to release the uplink TBF. The release of an uplink TBF in the extended uplink TBF mode is performed by the procedure defined in sub-clause 9.5.



9.3.3.3.2
Non-extended uplink TBF mode



The mobile station indicates the end of the TBF by sending the RLC data block with CV = 0. The mobile station shall start timer T3182.



If the mobile station is operating in half duplex mode and receives a downlink assignment during the countdown, it shall continue the countdown until complete and then immediately act on the downlink assignment.



When the network detects the end of the TBF (i.e. when CV=0) it shall send a PACKET UPLINK ACK/NACK message with the Final Ack Indicator bit set to ‘1’, include a valid RRBP field in the RLC/MAC control block header and clear counter N3103. The network may use the TBF Est field in the PACKET UPLINK ACK/NACK message to allow the mobile station to request the establishment of new TBF.



In case the network receives multiple blocks with CV=0, only the first needs to be acknowledged with PACKET UPLINK ACK/NACK message.



Upon reception of a PACKET UPLINK ACK/NACK message the mobile station shall stop timer T3182. 



If the PACKET UPLINK ACK/NACK message has the Final Ack Indicator bit set to ‘1’ and the mobile station does not initiate the establishment of a new uplink TBF according to one of the procedures described below, the mobile station shall transmit the PACKET CONTROL ACKNOWLEDGEMENT message and release the TBF. If the mobile station is operating in half duplex mode and received a downlink assignment during the countdown or while timer T3182 was running, it shall then act on the downlink assignment. If there is no ongoing downlink TBF, the mobile station in packet transfer mode shall enter packet idle mode; the mobile station in dual transfer mode shall return to dedicated mode. The DRX mode procedures shall be applied, as specified in subclause 5.5.1.5.



If the PACKET UPLINK ACK/NACK message has the Final Ack Indicator bit set to ‘1’ and the following conditions are fulfilled: TBF Est field is set to '1'; the mobile station has new data to transmit; the mobile station has no ongoing downlink TBF; and the mobile station is not operating in half duplex mode or the mobile station is operating in half duplex mode and the mobile station has not received downlink assignment during the countdown, the mobile station shall release the TBF and may request the establishment of new TBF using one of the following procedures:



-
If Control Ack Type parameter in System Information indicates acknowledgement is access burst, the mobile station shall transmit the PACKET CONTROL ACKNOWLEDGEMENT message with the Ctrl Ack bits set to ‘00’. The mobile station shall start timer T3168 and continue to monitor the PDCH used for transmitting the PACKET CONTROL ACKNOWLEDGEMENT message. The mobile station shall stop timer T3168 upon reception of the PACKET UPLINK ASSIGNMENT message including Single Block Allocation structure or the PACKET ACCESS REJECT message. The mobile station shall use the same procedures as are used for TBF establishment using two phase access described in 7.1.3 starting from the point where the mobile station receives the PACKET UPLINK ASSIGNMENT message including Single Block Allocation structure or the PACKET ACCESS REJECT message.



-
If Control Ack Type parameter in System Information indicates acknowledgement is RLC/MAC control block, the mobile station shall transmit the PACKET RESOURCE REQUEST message and start timer T3168. The mobile station shall use the same procedures as are used for TBF establishment using two phase access described in 7.1.3 starting from the point where the mobile station transmits the PACKET RESOURCE REQUEST message.



If the PACKET UPLINK ACK/NACK message does not have the Final Ack Indicator bit set to ‘1’, the mobile station shall repeat sending the last block with CV=0, until a PACKET UPLINK ACK/NACK message with Final Ack Indicator bit set to ‘1’ is received. Upon each retransmission of the last block with CV=0, the mobile station shall restart timer T3182. The block with CV=0 shall not be retransmitted more than four times. If the medium access mode is dynamic allocation, the repetitions are transmitted when the mobile station is scheduled USFs. If fixed allocation is used, the mobile station shall transmit the repetitions within any remaining allocated uplink blocks. If timer T3182 expires the mobile station shall release the TBF as if a PACKET UPLINK ACK/NACK message was received.



When the network receives the PACKET CONTROL ACKNOWLEDGEMENT message or the PACKET RESOURCE REQUEST message in the radio block indicated by the RRBP field, it may reuse the TFI and USF resources.



If the network receives the PACKET CONTROL ACKNOWLEDGEMENT message with Ctrl Ack bits set to ‘00’ or the PACKET RESOURCE REQUEST message in the radio block indicated by the RRBP field and the network has set the TBF Est field to '1' in the PACKET UPLINK ACK/NACK message, the network shall follow one of the following procedures:



-
In case the mobile station requested the establishment of new TBF with the PACKET CONTROL ACKNOWLEDGEMENT message, the network shall respond to the mobile station with the PACKET UPLINK ASSIGNMENT message including Single Block Allocation structure or the PACKET ACCESS REJECT message on the same PDCH as the mobile station has sent the PACKET CONTROL ACKNOWLEDGEMENT message. TLLI shall be used to identify the mobile station. The network shall use the same procedures as are used for TBF establishment using two phase access described in 7.3.1 starting from the point where the network transmits the PACKET UPLINK ASSIGNMENT message including Single Block Allocation structure or the PACKET ACCESS REJECT message.



-
In case the mobile station requested the establishment of new TBF with the PACKET RESOURCE REQUEST message, the network shall use the same procedures as are used for TBF establishment using two phase access described in 7.3.1 starting from the point where the network has received the PACKET RESOURCE REQUEST message. TLLI shall be used to identify the mobile station. 



If the network does not receive the PACKET CONTROL ACKNOWLEDGEMENT message or the PACKET RESOURCE REQUEST message in the radio block indicated by the RRBP field, it shall increment counter N3103 and retransmit the PACKET UPLINK ACK/NACK message. If counter N3103 exceeds its limit, the network shall start timer T3169. When timer T3169 expires the network may reuse the TFI and USF resources.



– – Next modified section – –



9.5
Uplink TBF release in extended uplink TBF mode


In the extended uplink TBF mode (see sub-clause 9.1.3b), the network may initiate the release an uplink TBF by sending a PACKET UPLINK ACK/NACK message with the Final Ack Indicator set to ‘1’. The network shall include a valid RRBP field in the RLC/MAC control block header and clear counter N3103. The TBF Est field shall be set to ‘0’. The release of the uplink TBF, using this procedure, may be initiated at a point determined by the network.



When the mobile station receives the PACKET UPLINK ACK/NACK message with the Final Ack Indicator set to ‘1’, it shall transmit the PACKET CONTROL ACKNOWLEDGEMENT message in the radio block indicated by the RRBP field and release the uplink TBF. 


If the uplink TBF was operating in RLC acknowledged mode and there is an incompletely transmitted LLC PDU or any LLC PDU, which is not fully acknowledged, they shall be transmitted after establishing a new uplink TBF.



If the network does not receive the PACKET CONTROL ACKNOWLEDGEMENT message in the radio block indicated by the RRBP field, it shall increment counter N3103 and retransmit the PACKET UPLINK ACK/NACK message. If counter N3103 exceeds its limit, the network shall stop scheduling new uplink resources for the TBF, stop sending the PACKET UPLINK ACK/NACK message to the mobile station and start timer T3169. 


When the PACKET CONTROL ACKNOWLEDGEMENT message is received, or timer T3169 expires, the network may reuse the TFI and USF resources.



– – Next modified section – –



10.4.16
RLC data field



The RLC data field contains octets from one or more LLC PDUs. The RLC data field may contain parts of one or two LLC PDUs and all of an arbitrary number of LLC PDUs. The E bit, the M bit, and the Length Indicator delimit the RLC data field into LLC PDUs. If the last LLC PDU of a downlink TBF or an uplink RLC data block with CV = 0 does not fill the entire RLC data field, an extension octet shall be used to indicate the number of valid RLC data octets. The remainder of the RLC data field shall be filled with filler octets with the value ‘00101011’. Only the last RLC data block of a downlink TBF or an uplink RLC data block with CV = 0 may contain filler octets. If an uplink TBF is continued after the RLC data block with CV = 0, the next LLC PDU starts with the first octet of the RLC data field of the next in sequence RLC data block.


– – Next modified section – –



12.24
GPRS Cell Options



The GPRS Cell Options information element is used to control a set of cell options related to GPRS.



This information element may include a nested Extension Bit information element to allow future extension of cell option parameters.



Table 5: GPRS Cell Options information element



< GPRS Cell Options IE > ::=




< NMO : bit (2) >




< T3168 : bit (3) >




< T3192 : bit (3) >




< DRX_TIMER_MAX : bit (3) >




< ACCESS_BURST_TYPE : bit >




< CONTROL_ACK_TYPE : bit >




< BS_CV_MAX : bit (4) >




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






< PAN_INC : bit (3) >






< PAN_MAX : bit (3) > }




-- Optional extension information:



{ 0 | 1
<Extension Length : bit (6)>






< bit (val(Extension Length) + 1)






& { <Extension Information > ! { bit ** = <no string> } } > } ;








< Extension Information> : : =




{ 0 | 1 – EGPRS supported by the cell if the choice bit is set to ‘1’





<EGPRS_PACKET_ CHANNEL_REQUEST : bit>






< BEP_PERIOD : bit (4) > }




<PFC_FEATURE_MODE: bit>




<DTM_SUPPORT: bit>




< CCN_ACTIVE : bit >




< NW_EXT_UTBF : bit >




<spare bit > ** ;





Table 6: GPRS Cell Options information element details



NMO (2 bit field)
This field is the binary representation of the Network Mode of Operation, see 3GPP TS 03.60:



Bit
2 1
0 0

Network Mode of Operation I
0 1

Network Mode of Operation II
1 0

Network Mode of Operation III
1 1

Reserved.





T3168 (3 bit field)
This field is the binary representation of the timeout value of timer T3168. Range: 0 to 7. The timeout value is given as the binary value plus one in units of 500millisecond.





T3192 (3 bit field)
This field is the binary representation of the timeout value of timer T3192. Range: 0 to 7. The timeout value is given in the following table. In the case of 0 msec, timer is not started and the mobile station follows procedures defined in 9.3.2.5 and 9.3.3.5:



 bit
3 2 1
0 0 0

500 msec
0 0 1

1000 msec
0 1 0

1500 msec
0 1 1

0 msec
1 0 0

80 msec
1 0 1

120 msec
1 1 0

160 msec
1 1 1

200 msec





DRX_TIMER_MAX (3 bit field)
This field is the binary representation of the parameter DRX_TIMER_MAX. Range: 0 to 7. The parameter value is given as two taken to the power of the binary value minus one (2 (bv - 1) ) in units of 1 second. The binary value zero indicates the parameter value zero (i.e, the parameter takes the values: 0, 1 s, 2 s, 4 s, .. 64 s.)





ACCESS_BURST_TYPE (1 bit field)
The ACCESS_BURST_TYPE field indicates if the 8 or 11 bit format shall be used in the PACKET CHANNEL REQUEST message, the PTCCH uplink block (3GPP TS 04.04) and in the PACKET CONTROL ACKNOWLEDGMENT message when the format is four access bursts. The field is coded according to the following table:



0
8-bit format shall be used
1
11-bit format shall be used





CONTROL_ACK_TYPE (1 bit field)
This field is the binary representation of the default format of the PACKET CONTROL ACKNOWLEDGMENT message:



0
default format is four access bursts
1
default format is RLC/MAC control block.





BS_CV_MAX (4 bit field)
This field is the binary representation of the parameter BS_CV_MAX. Range: 0 to 15. The value BS_CV_MAX=0 shall be interpreted as value BS_CV_MAX=1 for calculation of T3198, T3200 and N3104max values.





PAN_DEC (3 bit field)
This field is the binary representation of the parameter PAN_DEC. If the field in not included, the default value 0 shall be used. Range: 0 to 7.





PAN_INC (3 bit field)
This field is the binary representation of the parameter PAN_INC. If the field in not included, the default value 0 shall be used. Range: 0 to 7.





PAN_MAX (3 bit field)
This field defines the maximum value allowed for counter N3102.



 bit
3 2 1
0 0 0

maximum value allowed for counter N3102 is 4
0 0 1

maximum value allowed for counter N3102 is 8
 . . .
1 1 1

maximum value allowed for counter N3102 is 32



If the PAN_MAX field in not included, the default value 0 (i.e. N3102 max = 4) shall be used.





EGPRS_PACKET_CHANNEL_REQUEST (1 bit field)
0
EGPRS capable MSs shall use EGPRS PACKET CHANNEL REQUEST message for uplink TBF 

establishment on the PRACH when there is a PBCCH in the cell or on the RACH when there is no 

PBCCH in the cell.
1
EGPRS capable MSs shall use two phase packet access with PACKET CHANNEL REQUEST message on the

PRACH for uplink TBF establishment when there is a PBCCH in 

the cell. EGPRS capable MSs shall use two phase packet access with 

CHANNEL REQUEST message on the RACH when there is no PBCCH in the cell.





BEP_PERIOD (4 bit field)
This field contains the bit error probability (BEP) filter averaging period, refer to 3GPP TS 05.08.





PFC_FEATURE_MODE (1 bit field)
0
The network does not support packet flow context procedures. 
1
The network supports packet flow context procedures.





DTM_SUPPORT (1 bit field)
This field indicates whether the cell supports DTM or not. It is coded as follows:
0
The cell does not support DTM procedures. 
1
The cell supports DTM procedures. 





CCN_ACTIVE (1 bit field)
This field indicates whether CCN shall be generally used in the cell or not.  It is coded as follows:
0
CCN procedures shall not be used by the mobile stations in the cell. 
1
CCN procedures shall be used by the mobile stations in the cell.





NW_EXT_UTBF (1 bit field)
This field indicates whether the network supports the extended uplink TBF mode: 
0
The extended uplink TBF mode is not supported by the network. 
1
The extended uplink TBF mode is supported by the network.





�PAGE \# "'Page: '#'�'"  �� This sentence was questioned at the first presentation (or during coffee break). It might lead a network into the false conclusion to check the REL-4 indication and not the MS_EXT_UTBF parameter. – Ericsson would not mind deleting the sentence.
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