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Messages for Multiple TBF Support in A/Gb Mode

1 Introduction

This paper is provided as information regarding what RLC/MAC control messages could be used in support of multiple TBF operation in A/Gb mode. A companion paper (GP-020930) describing procedures for multiple TBF operation in A/Gb mode identified the need to create or modify RLC/MAC control messages as follows:

· MULTIPLE TBF UPLINK ASSIGNMENT (new) 

· MULTIPLE TBF DOWNLINK ASSIGNMENT (new)

· MULTIPLE TBF TIMESLOT RECONFIGURE (new) 

· MULTIPLE TBF RELEASE (new) 

· PACKET MOBILE MULTIPLE TBF STATUS (new)

· PACKET UPLINK ASSIGNMENT (existing - modified) 

· PACKET DOWNLINK ASSIGNMENT (existing - modified) 

2 RLC/MAC Control Message Definitions

Specific proposals for these new or modified RLC/MAC control messages are provided below.

2.1 Multiple TBF Uplink Assignment

This message is sent on the PACCH by the network to the mobile station to allocate or re-allocate resources for one or more uplink TBFs when the mobile station has only been allocated uplink TBFs. This message shall be sent using PACCH on a timeslot used by at least one of the TBFs currently allocated to the mobile station. A mobile allocation or reference frequency list included within this assignment message shall be valid until either a new assignment message is received or all uplink TBFs allocated to the mobile station have been terminated.

Message type:
MULTIPLE TBF UPLINK ASSIGNMENT

Direction:
network to mobile station

Classification:
non-distribution message

Table 2.1.1: MULTIPLE TBF UPlink ASSIGNMENT Message Content

< Multiple TBF Uplink Assignment message content > ::=


< PAGE_MODE : bit (2) >


< Target Mobile Station : < Global TFI IE > >

              { 0 | 1 <PERSISTENCE_LEVEL : bit (4) > * 4 }


{ 0 | 1
< Frequency Parameters : < Frequency Parameters > > }

              < Packet Timing Advance : < Packet Timing Advance > >

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

              < GPRS Dynamic Allocation parameters : { 1 < GPRS Dynamic Allocation struct > } ** 0 > 

                     - GPRS mode TBFs                                                     
              { null | 0   bit** = < no string >           

               | 1            
                     < EGPRS Dynamic Allocation parameters : { 1 < EGPRS Dynamic Allocation struct > } ** 0 >

                      - EGPRS mode TBFs

                < padding bits > }

              ! < Non-distribution part error : bit (*) = < no string > > ;



< GPRS Dynamic Allocation struct > ::= 


{ 0 | 1 < Global TFI : < Global TFI IE > >   - information present only if TBF is currently allocated

                         < Timeslot : bit (3) > }
              < EXTENDED_DYNAMIC_ALLOCATION : bit (1) >


< CHANNEL_CODING_COMMAND : bit (2) >

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

 
          < PR_MODE : bit (1) > }


< USF_GRANULARITY : bit (1) >

              < RLC_MODE : bit (1) >


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


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description > > }


{ 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) > } } ;



< EGPRS Dynamic Allocation struct > ::= 


{ 0 | 1 < Global TFI : < Global TFI IE > >   - information present only if TBF is currently allocated

                         < Timeslot : bit (3) > }
              < EXTENDED_DYNAMIC_ALLOCATION : bit (1) >


< EGPRS Channel Coding Command : < EGPRS Modulation and Coding Scheme >>

              < RESEGMENT : bit (1) >


< EGPRS Window Size : < EGPRS Window Size >

              { 0 | 1 < Access Technologies Request : Access Technologies Request struct > }

              { 0 | 1 < BEP_PERIOD2 : bit(4) > }

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

 
          < PR_MODE : bit (1) > }


< USF_GRANULARITY : bit (1) >

              < RLC_MODE : bit (1) >


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


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description > > }


{ 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) > } } ;

<Access Technologies Request struct> ::= -- recursive structure allows any combination of Access technologies

<Access Technology Type : bit (4)>


{ 0 | 1 <Access Technologies Request struct> };



Table 2.1.2: MULTIPLE TBF UPlink ASSIGNMENT information element details

PAGE_MODE (2 bit field)
This field is defined in clause 12.20.

Target Mobile Station
This information element contains a TFI currently allocated to the mobile station on the timeslot used to send this message. This field is defined in clause 12.10.

PERSISTENCE_LEVEL (4 bit field for each Radio Priority 1…4)
This field is defined in clause 12.14, PRACH Control Parameters.

Frequency Parameters
This information element, if present, assigns frequency parameters to the uplink TBF. If this information element is not present the mobile station shall use its previously assigned frequency parameters. This information element is defined in clause 12.8.

Packet Timing Advance
This information element is defined in clause 12.12.

Packet Extended Timing Advance (2 bit field) 
This field is defined in clause 12.12b.

Global TFI
This information element identifies the uplink TFI, if available, or the downlink TFI, to which this message applies. This field is defined in clause 12.10.

Timeslot (3 bit field)

This field indicates a timeslot currently allocated to the TBF to be re-allocated.

   bit
 3 2 1
 0 0 0    TN0

 0 0 1    TN1

 0 1 0    TN2

 0 1 1    TN3

 1 0 0    TN4

 1 0 1    TN5

 1 1 0    TN6

 1 1 1    TN7

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

CHANNEL_CODING_COMMAND (2 bit field)
The Channel Coding Indicator field indicates the channel coding scheme that the mobile station shall use when transmitting data on the uplink.

bit
2 1

0 0

CS-1
0 1

CS-2
1 0

CS-3
1 1

CS-4

P0 (4 bit field)
This field is an optional downlink power control parameter. If P0 is present, then downlink power control is used; otherwise, if P0 is not present, then downlink power control is not used. Its meaning is specific to downlink power control modes A and B used by the network, as per 3GPP TS 45.008. It is encoded as follows:

  bit
4 3 2 1 
0 0 0 0

P0 = 0 dB
0 0 0 1

P0 = 2 dB
0 0 1 0

P0 = 4 dB
   :
1 1 1 1

P0 = 30 dB

PR_MODE (1 bit field)
This field is defined in 3GPP TS 45.008. It is encoded as follows: 
0
PR mode A : for one addressed MS
1
PR mode B : for all MS

USF_GRANULARITY (1 bit field)
This information field indicates the USF granularity to be applied by the mobile station when it is assigned a TBF using Dynamic Allocation.

0
the mobile station shall transmit one RLC/MAC block
1
the mobile station shall transmit four consecutive RLC/MAC blocks

RLC_MODE (1 bit field)
This field indicates the RLC mode of the requested TBF.

0
RLC acknowledged mode
1
RLC unacknowledged mode

UPLINK_TFI_ASSIGNMENT (5 bit field)
This information element, if present, assigns the contained TFI to the mobile station to identify the uplink TBF described by this message. This field is coded the same as the TFI field defined in clause 12.15. 

TBF Starting Time
The TBF Starting Time field contains a starting time that indicates the frame number during which the assigned TBF may start.

In case of dynamic allocation, if no uplink TBF is in progress, the MS need not monitor the USF field until the TDMA frame number occurs. When the indicated TDMA frame number occurs, the mobile station shall immediately begin to monitor the USF field and use the new assigned uplink TBF parameters when its USF has occurred. If an uplink TBF is already in progress, the MS shall continue to use the parameters of the existing TBF until the TDMA frame number occurs. When the indicated TDMA frame number occurs, the mobile station shall immediately begin to monitor the USF field and use the new assigned uplink TBF parameters when its USF has occurred.

In case of single block allocation, the mobile station shall use the assigned timeslot during the RLC/MAC block whose first TDMA burst occurs in the indicated TDMA frame number.

In case of fixed allocation, if no uplink TBF is in progress, the MS shall wait until the TDMA frame number occurs, and then shall use the assigned uplink resources from the indicated TDMA frame number forward, according to the parameters in the fixed allocation struct. If an uplink TBF is in progress, the MS shall continue to use the parameters of the existing TBF until the TDMA frame number occurs. When the TDMA frame number occurs, the MS shall then use the assigned uplink resources from the indicated TDMA frame number forward, according to the parameters in the fixed allocation struct.

This information element is encoded as the Starting Frame Number Description IE. See clause 12.21.

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)

These fields indicate the USF value assigned to the MS for allocated timeslots (range 0 to 7). These fields are encoded as a binary presentation of the USF value as defined in clause 10.4.1.

ALPHA (4 bit field)
For encoding and description see the Global Power Control Parameters IE.

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 3GPP TS 45.008. The GAMMA_TN field is coded according to the following table:

   bit
5 4 3 2 1
0 0 0 0 0

GCH = 0 dB
0 0 0 0 1

GCH = 2 dB
: : : :
1 1 1 1 0

GCH = 60 dB
1 1 1 1 1

GCH = 62 dB

EGPRS Modulation and Coding Scheme

The EGPRS Modulation and Coding Scheme information element is defined in clause 12.10d.

RESEGMENT (1 bit field)
This field is defined in clause 12.10e.

EGPRS Window Size

This information element is defined in clause 12.5.2.

ACCESS TECHNOLOGY TYPE

This field indicates the access technology that is requested from the mobile station. The field is coded according to the definition in 3GPP TS 44.018. The access technology types requested from the MS in the Access Technologies Request structure shall be classified by priority, the most important first. The MS shall reply using the same order.

BEP_PERIOD2 (4 bit field)
This field contains a constant which is used for filtering channel quality measurements in EGPRS. BEP_PERIOD2 when present, or if not, when received in a previous message of the same TBF session, shall be used instead of BEP_PERIOD. For details see 3GPP TS 45.008.

Range: 0 to 15



2.2 Multiple TBF Downlink Assignment

This message is sent on the PACCH by the network to the mobile station to allocate or re-allocate resources for one or more downlink TBFs when the mobile station has only been allocated downlink TBFs. This message shall be sent using PACCH on a timeslot used by at least one of the TBFs currently allocated to the mobile station. A mobile allocation or reference frequency list received as part of this assignment message shall be valid until a new assignment is received or all downlink TBFs allocated to the mobile station are terminated.

Message type:
MULTIPLE TBF DOWNLINK ASSIGNMENT

Direction:
network to mobile station

Classification:
non-distribution message

Table 2.2.1: MULTIPLE TBF Downlink ASSIGNMENT Message Content

< Packet Downlink Assignment message content > ::=


< PAGE_MODE : bit (2) >


< Target Mobile Station : < Global TFI IE > >

              { 0 | 1 <PERSISTENCE_LEVEL : bit (4) > * 4 }


{ 0 | 1 < Frequency Parameters : < Frequency Parameters > > }

              < Packet Timing Advance : < Packet Timing Advance > >

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

              < GPRS Allocation parameters : { 1 < GPRS Allocation struct > } ** 0 >    

                       -  GPRS mode TBFs

              { null | 0   bit** = < no string >           

               | 1            
                     < EGPRS Allocation parameters : { 1 < EGPRS Allocation struct > } ** 0 >    

                        - EGPRS mode TBFs

                < padding bits > }

              ! < Non-distribution part error : bit (*) = < no string > > ;



< GPRS Allocation struct > ::= 


{ 0 | 1 < Global TFI : < Global TFI IE > >   - information present only if TBF is currently allocated

                         < Timeslot : bit (3) > }

              < MAC_MODE : bit (2) >


< RLC_MODE : bit (1) >

< TIMESLOT_ALLOCATION : bit (8) >


{ 0 | 1  < P0 : bit (4) >


          < BTS_PWR_CTRL_MODE : bit (1) > 

 
          < PR_MODE : bit (1) > }


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


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


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description > > }


{ 0 | 1 < Measurement Mapping : < Measurement Mapping struct > > }



< EGPRS Allocation struct > ::= 


{ 0 | 1 < Global TFI : < Global TFI IE > >   - information present only if TBF is currently allocated

                         < Timeslot : bit (3) > }

              < MAC_MODE : bit (2) >


< RLC_MODE : bit (1) >

< TIMESLOT_ALLOCATION : bit (8) >

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


          < BTS_PWR_CTRL_MODE : bit (1) > 

 
          < PR_MODE : bit (1) > }


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


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


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description > > }


{ 0 | 1 < Measurement Mapping : < Measurement Mapping struct > > }

              { 0 | 1 < EGPRS Window Size : < EGPRS Window Size >> 


          < LINK_QUALITY_MEASUREMENT_MODE : bit (2) >


          { 0 | 1 < BEP_PERIOD2 : bit(4) > } }



< Measurement Mapping struct > ::=


< Measurement Starting Time : < Starting Frame Number Description > >


< MEASUREMENT_INTERVAL : bit (5) >


< MEASUREMENT_BITMAP : bit (8) > ;





Table 2.2.2: MULTIPLE TBF Downlink ASSIGNMENT information element details

PAGE_MODE (2 bit field)
This field is defined in clause 12.20.

Target Mobile Station
This information element contains a TFI currently allocated to the mobile station on the timeslot used to send this message. This field is defined in clause 12.10.

PERSISTENCE_LEVEL (4 bit field for each Radio Priority 1…4)
This field is defined in clause 12.14, PRACH Control Parameters.

Frequency Parameters
This information element is defined in clause 12.8.

Global TFI
This information element contains the TFI of the mobile station's downlink TBF or uplink TBF. This field is defined in clause 12.10.

Timeslot (3 bit field)

This field indicates a timeslot currently allocated to the TBF to be re-allocated.

   bit
 3 2 1
 0 0 0    TN0

 0 0 1    TN1

 0 1 0    TN2

 0 1 1    TN3

 1 0 0    TN4

 1 0 1    TN5

 1 1 0    TN6

 1 1 1    TN7

MAC_MODE (2 bit field)
This information field indicates the medium access method to be used during the TBF.

bit
2 1
0 0

Dynamic Allocation
0 1

Extended Dynamic Allocation
1 0

Fixed Allocation, not half duplex mode
1 1

Fixed Allocation, half duplex mode

RLC_MODE (1 bit field)
This field indicates the RLC mode of the requested TBF.

0
RLC acknowledged mode
1
RLC unacknowledged mode

TIMESLOT_ALLOCATION (8 bit field)
This field is defined in clause 12.18.

Packet Timing Advance
This information element is defined in clause 12.12.

P0 (4 bit field)
For description and encoding, see the Packet Uplink Assignment message.

BTS_PWR_CTRL_MODE (1 bit field)
For description and encoding, see the Packet Uplink Assignment message.

PR_MODE (1 bit field)
For description and encoding, see the Packet Uplink Assignment message.

DOWNLINK_TFI_ASSIGNMENT (5 bit field)
This information element, if present, assigns the TFI to the mobile station to identify to downlink TBF described by this message. TFI is encoded as defined in clause 12.15.

Power Control Parameters
This information element is defined in clause 12.13.

TBF Starting Time
The TBF Starting Time field contains a starting time that indicates the TDMA frame number during which the assigned TBF may start. If no downlink TBF is in progress, the mobile station need not monitor the TFI field of downlink RLC data blocks until the indicated TDMA frame number. After the indicated TDMA frame number, the mobile station shall operate as during a downlink TBF. If a downlink TBF is already in progress, the mobile station shall continue to use the parameters of the existing TBF until the TDMA frame number occurs. When the indicated TDMA frame number occurs, the mobile station shall immediately begin to use the new parameters assigned. This information element is defined in clause 12.21.

Measurement Starting Time
The Measurement Starting Time field contains a starting time that indicates the frame number during which the first assigned measurement period shall occur. The mobile station must make one or more neighbour cell power measurements during the assigned frame number and during the following 3 TDMA frames. This information element is defined in clause 12.21.

MEASUREMENT_INTERVAL (5 bit field)
The Measurement Interval field indicates the number of block periods from the start of one assigned measurement period to the beginning of the next measurement period.

  bit
5 4 3 2 1
0 0 0 0 0

make measurements during every block period
0 0 0 0 1

make measurements during every other block period
0 0 0 1 0

make measurements during every 3rd block period
 . . .
1 1 1 1 1

make measurements during every 32nd block period

MEASUREMENT_BITMAP (8 bit field)
This information field indicates the timeslots assigned for use during measurement periods. The field as a bitmap where each bit corresponds with a timeslot number. Bit 1 corresponds to TS0; Bit 2 to TS1...

0
the MS shall receive downlink data during this timeslot
1
the MS shall make measurements during the timeslot

EGPRS Window Size
This information element is defined in clause 12.5.2.

LINK_QUALITY_MEASUREMENT_MODE (2 bit field)

This field determines the measurements to be included within the EGPRS Timeslot Link Quality Measurements IE.

bit
2 1

0 0
The MS shall not report either interference measurements ( values) or per slot BEP measurements.

0 1
The MS shall report available interference measurements ( values) for timeslots 0 through 7. The  value is defined in 3GPP TS 45.008. No per slot mean BEP measurements shall be reported.

1 0
The MS shall report mean BEP on each allocated time slot. The MS shall report the mean BEP measurement corresponding to the modulation for which it has received a larger number of blocks since the previous report. The MS shall make BEP measurements only on Radio Blocks intended for it. No interference measurements ( values) shall be reported.

1 1
The MS shall report mean BEP on each allocated time slot. The MS shall report the mean BEP measurement corresponding to the modulation for which it has received a larger number of blocks since the previous report. The MS shall make BEP measurements only on Radio Blocks intended for it. In addition to mean BEP, the MS shall report interference measurements ( values) for no more than four time slots. The MS shall first report available interference measurements for time slots 0, 1, 2, and 3; the MS shall next report available interference measurements for time slots 4, 5, 6, and 7; and the MS shall alternate between these two groups for subsequent reports. If any of the interference measurements are unavailable for reporting for reasons specified in 3GPP TS 45.008, the MS shall substitute least-recently-reported and available interference measurements for time slots not already included in the report.

All other values are reserved.

BEP_PERIOD2 (4 bit field)
This field contains a constant which is used for filtering channel quality measurements in EGPRS. BEP_PERIOD2 when present, or if not, when received in a previous message of the same TBF session, shall be used instead of BEP_PERIOD. For details see 3GPP TS 45.008.

Range: 0 to 15

Packet Extended Timing Advance (2 bit field) 
This field is defined in clause 12.12b.



2.3 Multiple TBF Timeslot Reconfigure

This message is sent on the PACCH by the network to the mobile station to assign uplink and downlink resources for one or more uplink or downlink TBFs. This message shall be sent using PACCH on a timeslot used by at least one of the TBFs currently allocated to the mobile station. A mobile allocation or reference frequency list received as part of this assignment message shall be valid until a new assignment is received or all uplink and downlink TBFs allocated to the mobile station are terminated.

Message type:
MULTIPLE TBF TIMESLOT RECONFIGURE

Direction:
network to mobile station

Classification:
non-distribution message

Table 2.3.1: MULTIPLE TBF TIMESLOT RECONFIGURE Message Content

< Multiple TBF Timeslot Reconfigure message content > ::=


< PAGE_MODE : bit (2) >


< Target Mobile Station : < Global TFI IE > >

              { 0 | 1 <PERSISTENCE_LEVEL : bit (4) > * 4 }


{ 0 | 1 < Frequency Parameters : < Frequency Parameters > > }

              < Packet Timing Advance : < Packet Timing Advance > >

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

              < GPRS Dynamic Allocation parameters : { 1 < GPRS Dynamic Allocation struct > } ** 0 > 

                     -     Uplink GPRS mode TBFs                                                     
              { null | 0   bit** = < no string >           

               | 1            
                     < EGPRS Dynamic Allocation parameters : { 1 < EGPRS Dynamic Allocation struct > } ** 0 >

· Uplink EGPRS mode TBFs

               { null | 0   bit** = < no string >           

               | 1
                     < GPRS Allocation parameters : { 1 < GPRS Allocation struct > } ** 0 >    

                      -     Downlink GPRS mode TBFs

              { null | 0   bit** = < no string >           

               | 1

                     < EGPRS Allocation parameters : { 1 < EGPRS Allocation struct > } ** 0 >    

                     - Downlink EGPRS mode TBFs

                < padding bits > }

              ! < Non-distribution part error : bit (*) = < no string > > ;

< GPRS Dynamic Allocation struct > ::= 


{ 0 | 1 < Global TFI : < Global TFI IE > >   - information present only if TBF is currently allocated

                         < Timeslot : bit (3) > }

              < EXTENDED_DYNAMIC_ALLOCATION : bit (1) >


< CHANNEL_CODING_COMMAND : bit (2) >

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

 
          < PR_MODE : bit (1) > }


< USF_GRANULARITY : bit (1) >

              < RLC_MODE : bit (1) >


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


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description > > }


{ 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) > } } ;



< EGPRS Dynamic Allocation struct > ::= 


{ 0 | 1 < Global TFI : < Global TFI IE > >   - information present only if TBF is currently allocated

                         < Timeslot : bit (3) > }

              < EXTENDED_DYNAMIC_ALLOCATION : bit (1) >


< EGPRS Channel Coding Command : < EGPRS Modulation and Coding Scheme >>

              < RESEGMENT : bit (1) >


< EGPRS Window Size : < EGPRS Window Size >

              { 0 | 1 < Access Technologies Request : Access Technologies Request struct > }

              { 0 | 1 < BEP_PERIOD2 : bit(4) > }

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

 
          < PR_MODE : bit (1) > }


< USF_GRANULARITY : bit (1) >

              < RLC_MODE : bit (1) >


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


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description > > }


{ 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) > } } ;

< GPRS Allocation struct > ::= 


{ 0 | 1 < Global TFI : < Global TFI IE > >   - information present only if TBF is currently allocated

                         < Timeslot : bit (3) > }

              < MAC_MODE : bit (2) >


< RLC_MODE : bit (1) >

< TIMESLOT_ALLOCATION : bit (8) >


{ 0 | 1  < P0 : bit (4) >


          < BTS_PWR_CTRL_MODE : bit (1) > 

 
          < PR_MODE : bit (1) > }


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


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


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description > > }


{ 0 | 1 < Measurement Mapping : < Measurement Mapping struct > > }



< EGPRS Allocation struct > ::= 


{ 0 | 1 < Global TFI : < Global TFI IE > >   - information present only if TBF is currently allocated

                         < Timeslot : bit (3) > }

              < MAC_MODE : bit (2) >


< RLC_MODE : bit (1) >

< TIMESLOT_ALLOCATION : bit (8) >

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


          < BTS_PWR_CTRL_MODE : bit (1) > 

 
          < PR_MODE : bit (1) > }


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


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


{ 0 | 1 < TBF Starting Time : < Starting Frame Number Description > > }


{ 0 | 1 < Measurement Mapping : < Measurement Mapping struct > > }

              { 0 | 1 < EGPRS Window Size : < EGPRS Window Size >> 


          < LINK_QUALITY_MEASUREMENT_MODE : bit (2) >


          { 0 | 1 < BEP_PERIOD2 : bit(4) > } }



<Access Technologies Request struct> ::= -- recursive structure allows any combination of Access technologies

<Access Technology Type : bit (4)>


{ 0 | 1 <Access Technologies Request struct> };

< Measurement Mapping struct > ::=


< Measurement Starting Time : < Starting Frame Number Description > >


< MEASUREMENT_INTERVAL : bit (5) >


< MEASUREMENT_BITMAP : bit (8) > ;



Table 2.3.2: MULTIPLE TBF TIMESLOT RECONFIGURE information element details

PAGE_MODE (2 bit field)
This field is defined in clause 12.20.

Target Mobile Station
This information element contains a TFI currently allocated to the mobile station on the timeslot used to send this message. This field is defined in clause 12.10.

PERSISTENCE_LEVEL (4 bit field for each Radio Priority 1…4)
This field is defined in clause 12.14, PRACH Control Parameters.

Frequency Parameters
This information element, if present, assigns frequency parameters to the uplink TBF. If this information element is not present the mobile station shall use its previously assigned frequency parameters. This information element is defined in clause 12.8.

Packet Timing Advance
This information element is defined in clause 12.12.

Packet Extended Timing Advance (2 bit field) 
This field is defined in clause 12.12b.

Global TFI
This information element identifies the uplink TFI, if available, or the downlink TFI, to which this message applies. This field is defined in clause 12.10.

Timeslot (3 bit field)

This field indicates a timeslot currently allocated to the TBF to be re-allocated.

   bit
 3 2 1
 0 0 0    TN0

 0 0 1    TN1

 0 1 0    TN2

 0 1 1    TN3

 1 0 0    TN4

 1 0 1    TN5

 1 1 0    TN6

 1 1 1    TN7

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

CHANNEL_CODING_COMMAND (2 bit field)
The Channel Coding Indicator field indicates the channel coding scheme that the mobile station shall use when transmitting data on the uplink.

bit
2 1

0 0

CS-1
0 1

CS-2
1 0

CS-3
1 1

CS-4

P0 (4 bit field)
This field is an optional downlink power control parameter. If P0 is present, then downlink power control is used; otherwise, if P0 is not present, then downlink power control is not used. Its meaning is specific to downlink power control modes A and B used by the network, as per 3GPP TS 45.008. It is encoded as follows:

  bit
4 3 2 1 
0 0 0 0

P0 = 0 dB
0 0 0 1

P0 = 2 dB
0 0 1 0

P0 = 4 dB
   :
1 1 1 1

P0 = 30 dB

PR_MODE (1 bit field)
This field is defined in 3GPP TS 45.008. It is encoded as follows: 
0
PR mode A : for one addressed MS
1
PR mode B : for all MS

USF_GRANULARITY (1 bit field)
This information field indicates the USF granularity to be applied by the mobile station when it is assigned a TBF using Dynamic Allocation.

0
the mobile station shall transmit one RLC/MAC block
1
the mobile station shall transmit four consecutive RLC/MAC blocks

RLC_MODE (1 bit field)
This field indicates the RLC mode of the requested TBF.

0
RLC acknowledged mode
1
RLC unacknowledged mode

UPLINK_TFI_ASSIGNMENT (5 bit field)
This information element, if present, assigns the contained TFI to the mobile station to identify the uplink TBF described by this message. This field is coded the same as the TFI field defined in clause 12.15. 

RLC_DATA_BLOCKS_GRANTED (8 bit field)
The RLC/MAC blocks Granted field assigns a fixed number of RLC data blocks that the mobile station shall transmit during the uplink TBF. If the RLC_DATA_BLOCKS_GRANTED field is present the mobile station shall transmit only the assigned number of RLC data blocks. Otherwise the duration of the uplink TBF is undefined. Retransmissions of negatively acknowledged RLC data blocks do not apply toward the maximum number. This field is encoded as a binary number as shown:

     bit
8 7 6 5 4 3 2 1
0 0 0 0 0 0 0 0

9 RLC data blocks
0 0 0 0 0 0 0 1

10 RLC data blocks
    . . .
 1 1 1 1 1 1 1 1

264 RLC data blocks

TBF Starting Time
The TBF Starting Time field contains a starting time that indicates the frame number during which the assigned TBF may start.

In case of dynamic allocation, if no uplink TBF is in progress, the MS need not monitor the USF field until the TDMA frame number occurs. When the indicated TDMA frame number occurs, the mobile station shall immediately begin to monitor the USF field and use the new assigned uplink TBF parameters when its USF has occurred. If an uplink TBF is already in progress, the MS shall continue to use the parameters of the existing TBF until the TDMA frame number occurs. When the indicated TDMA frame number occurs, the mobile station shall immediately begin to monitor the USF field and use the new assigned uplink TBF parameters when its USF has occurred.

In case of single block allocation, the mobile station shall use the assigned timeslot during the RLC/MAC block whose first TDMA burst occurs in the indicated TDMA frame number.

In case of fixed allocation, if no uplink TBF is in progress, the MS shall wait until the TDMA frame number occurs, and then shall use the assigned uplink resources from the indicated TDMA frame number forward, according to the parameters in the fixed allocation struct. If an uplink TBF is in progress, the MS shall continue to use the parameters of the existing TBF until the TDMA frame number occurs. When the TDMA frame number occurs, the MS shall then use the assigned uplink resources from the indicated TDMA frame number forward, according to the parameters in the fixed allocation struct.

This information element is encoded as the Starting Frame Number Description IE. See clause 12.21.

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)

These fields indicate the USF value assigned to the MS for allocated timeslots (range 0 to 7). These fields are encoded as a binary presentation of the USF value as defined in clause 10.4.1.

ALPHA (4 bit field)
For encoding and description see the Global Power Control Parameters IE.

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 3GPP TS 45.008. The GAMMA_TN field is coded according to the following table:

   bit
5 4 3 2 1
0 0 0 0 0

GCH = 0 dB
0 0 0 0 1

GCH = 2 dB
: : : :
1 1 1 1 0

GCH = 60 dB
1 1 1 1 1

GCH = 62 dB

EGPRS Modulation and Coding Scheme

The EGPRS Modulation and Coding Scheme information element is defined in clause 12.10d.

RESEGMENT (1 bit field)
This field is defined in clause 12.10e.

EGPRS Window Size

This information element is defined in clause 12.5.2.

ACCESS TECHNOLOGY TYPE

This field indicates the access technology that is requested from the mobile station. The field is coded according to the definition in 3GPP TS 44.018. The access technology types requested from the MS in the Access Technologies Request structure shall be classified by priority, the most important first. The MS shall reply using the same order.

BEP_PERIOD2 (4 bit field)
This field contains a constant which is used for filtering channel quality measurements in EGPRS. BEP_PERIOD2 when present, or if not, when received in a previous message of the same TBF session, shall be used instead of BEP_PERIOD. For details see 3GPP TS 45.008.

Range: 0 to 15

MAC_MODE (2 bit field)
This information field indicates the medium access method to be used during the TBF.

bit
2 1
0 0

Dynamic Allocation
0 1

Extended Dynamic Allocation
1 0

Fixed Allocation, not half duplex mode
1 1

Fixed Allocation, half duplex mode

BTS_PWR_CTRL_MODE (1 bit field)
For description and encoding, see the Packet Uplink Assignment message.

DOWNLINK_TFI_ASSIGNMENT (5 bit field)
This information element, if present, assigns the TFI to the mobile station to identify to downlink TBF described by this message. TFI is encoded as defined in clause 12.15.

Power Control Parameters
This information element is defined in clause 12.13.

Measurement Starting Time
The Measurement Starting Time field contains a starting time that indicates the frame number during which the first assigned measurement period shall occur. The mobile station must make one or more neighbour cell power measurements during the assigned frame number and during the following 3 TDMA frames. This information element is defined in clause 12.21.

MEASUREMENT_INTERVAL (5 bit field)
The Measurement Interval field indicates the number of block periods from the start of one assigned measurement period to the beginning of the next measurement period.

  bit
5 4 3 2 1
0 0 0 0 0

make measurements during every block period
0 0 0 0 1

make measurements during every other block period
0 0 0 1 0

make measurements during every 3rd block period
 . . .
1 1 1 1 1

make measurements during every 32nd block period

MEASUREMENT_BITMAP (8 bit field)
This information field indicates the timeslots assigned for use during measurement periods. The field as a bitmap where each bit corresponds with a timeslot number. Bit 1 corresponds to TS0; Bit 2 to TS1...

0
the MS shall receive downlink data during this timeslot
1
the MS shall make measurements during the timeslot

LINK_QUALITY_MEASUREMENT_MODE (2 bit field)

This field determines the measurements to be included within the EGPRS Timeslot Link Quality Measurements IE. See IE definition provided for MULTIPLE TBF DOWNLINK ASSIGNMNET message.



2.4 Multiple TBF Release

This message is sent on the PACCH by the network to the mobile station to release one or more uplink or downlink TBFs. This message shall be sent using PACCH on a timeslot used by at least one of the TBFs currently allocated to the mobile station. 

Message type:
MULTIPLE TBF RELEASE

Direction:
network to mobile station

Classification:
non-distribution message

Table 2.4.1: MULTIPLE TBF RELEASE Message Content

< Multiple TBF Release message content > ::=


< PAGE_MODE : bit (2) >
              < Target Mobile Station : < Global TFI IE > >

              < TBF Release parameters : { 1 < TBF Release Parameters struct > } ** 0 > 
              < padding bits > 

            ! < Non-distribution part error : bit (*) = < no string > > ;


< TBF Release Parameters struct > ::= 


< Global TFI : < Global TFI IE > >

              < Timeslot : bit (3) >
              < TBF_RELEASE_CAUSE : bit (4) = { 0000 | 0010 } >



Table 2.4.2: MULTIPLE TBF RELEASE information element details

PAGE_MODE (2 bit field)
This field is defined in clause 12.20.

Target Mobile Station
This information element contains a TFI currently allocated to the mobile station on the timeslot used to send this message. This field is defined in clause 12.10.

Global TFI IE
This information element contains the TFI of the uplink or downlink TBF to be released. This field is defined in clause 12.10.

Timeslot (3 bit field)

This field indicates a timeslot currently allocated to the TBF to be released.

   bit
 3 2 1
 0 0 0    TN0

 0 0 1    TN1

 0 1 0    TN2

 0 1 1    TN3

 1 0 0    TN4

 1 0 1    TN5

 1 1 0    TN6

 1 1 1    TN7

TBF_RELEASE_CAUSE (8 bit field)
This field indicates the reason for the release of the TBF. This field is encoded according to the following table:

 bit
 4 3 2 1
 0 0 0 0

Normal release
 0 0 1 0

Abnormal release
All other values are reserved, the same behaviour in reception as if 'Abnormal release'.



2.5 Packet Mobile Multiple TBF Status

This message is sent from the mobile station to the network on the PACCH to indicate erroneous messages have been received relating to one or more downlink or uplink TBFs. This message shall be sent using PACCH on a timeslot used by at least one of the TBFs currently allocated to the mobile station.

Message type:
PACKET MOBILE MULTIPLE TBF STATUS

Direction:
mobile station to network

Table 2.5.1: PACKET MOBILE MULTIPLE TBF STATUS Message Content

< Packet Mobile Multiple TBF Status message content > ::=

              < TBF Status parameters : { 1 < TBF Status Parameters struct > } ** 0 > 
              < padding bits > 

            ! < Non-distribution part error : bit (*) = < no string > > ;



< TBF Status Parameters struct > ::= 


< Global TFI : < Global TFI IE > >

              < Timeslot : bit (3) >
              < TBF_CAUSE : bit (3) >

              { 0 | 1
< STATUS_MESSAGE_TYPE : bit (6) > }



Table 2.5.2: PACKET MOBILE MULTIPLE TBF STATUS information element details

Global TFI IE
This information element contains the TFI of the uplink or downlink TBF for which an erroneous message has been received. This field is defined in clause 12.10.

Timeslot (3 bit field)

This field indicates a timeslot currently allocated to the TBF for which an erroneous message has been received.

   bit
 3 2 1
 0 0 0    TN0

 0 0 1    TN1

 0 1 0    TN2

 0 1 1    TN3

 1 0 0    TN4

 1 0 1    TN5

 1 1 0    TN6

 1 1 1    TN7

TBF_CAUSE (3 bit field)
The TBF_CAUSE field indicates the error cause value for the TBF indicated by Global TFI and Timeslot. This field is encoded according to the following table:

 Bit
3 2 1
0 0 0

Normal event; 
0 0 1

Status, unspecified; 
0 1 0

Syntactically incorrect message, non-distribution part error; 
0 1 1

Syntactically incorrect message, message escape; 
1 0 0

Message not compatible with current protocol state.
All other values are reserved and may be interpreted "Status, unspecified".

STATUS_MESSAGE_TYPE (6 bit field)
The STATUS_MESSAGE_TYPE field, if present, is the binary representation of the message type of the downlink RLC/MAC control message that caused the status condition. Message type values are defined in clause 11.2.0.1.

2.6 Packet Uplink Assignment

Modifications to this message are FFS. If this message is limited to its current role (i.e. allocating an uplink TBF when no uplink TBF currently exists or performing resource re-allocation when only one uplink TBF exists) then no modifications are necessary. The Multiple TBF Uplink Assignment message (new) or Multiple TBF Timeslot Reconfigure message (new) could always be used for the case where an additional uplink TBF needs to be allocated when one or more uplink TBFs already exist.

2.7 Packet Downlink Assignment

Modifications to this message are FFS. If this message is limited to its current role (i.e. allocating a downlink TBF when no downlink TBF currently exists or performing resource re-allocation when only one downlink TBF exists) then no modifications are necessary. The Multiple TBF Downlink Assignment message (new) or Multiple TBF Timeslot Reconfigure message (new) could always be used for the case where an additional downlink TBF needs to be allocated when one or more downlink TBFs already exist.

3 Summary

This paper has provided definitions for new RLC/MAC control messages that could be used in support of multiple TBF operation in A/Gb mode. This information has been provided for informative purposes only.
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