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Immediate Assignment for Reduced Latency TBF
1. Introduction
The necessity to indicated the support of Reduced Latency at one phase access have been addressed during the GERAN #36 meeting [2] and the GERAN2 #36bis meeting in [3], to which a possible solution to this is have been presented in [4] where additional information about the capabilities of the mobile station is included in the EGPRS Packet Channel Request message. In addition, gains for a proposal of multislot assignment during one-phase access were presented at GERAN2 #31bis [5].
With the possibility for the MS to report RTTI and FANR support in EGPRS Packet Channel Request, it becomes possible for the network to assign RTTI and FANR TBFs during a one-phase access. The missing part is the updates needed to Immediate Assignment, which is proposed in this paper. This will result in that reduced latency can be achieved from the very first block in new TBF(s) setup with a one-phase access over CCCH. Also, by assigning both UL and DL TBFs in one message, PACCH load is decreased as well as initial access time.
2. Proposal

The changes proposed in this paper takes full advantage of the additional information about the capabilities of the mobile station as included in the EGPRS Packet Channel Request message presented in [4].  This is done in a manner as described in the rest of this section, with a full draft to the suggested changes is presented in Annex A in the end of this paper. 

The Immediate Assignment message described in sub-clause 9.1.18 of [1] contains several information elements. The proposal presented here affects two of these, namely the Packet Channel Description IE and the IA Rest Octets. 
For the Packet Channel Description, which is defined in sub-clause 10.5.2.25a of [1], the proposal is to introduce an escape sequence for RTTI change. Within this part of the modified message at least one and maximum two uplink PDCH pairs can be specified. As an option, a maximum of two downlink PDCH pairs, additionally to the uplink PDCH pair(s), may also be specified. The total size of the Packet Channel Description will NOT be affected by the proposed changes.
For the IA Rest Octets, which are defined in sub-clause 10.5.2.16 of [1], the proposal is to add some optional Rel-7 fields to the EGPRS Packet Uplink Assignment message. These include:
· the possibility to assign an uplink EGPRS RTTI TBF

· optionally, the possibility to simultaneously assign a simultaneous downlink EGPRS RTTI TBF.

· an indication of whether BTTI or RTTI USF mode is used

· information if Extended Dynamic Allocation is used;

· the USF values that are required to operate using BTTI USF mode and/or more than one uplink PDCH pair;

· information of whether Event-Based FANR shall be used for the possible downlink TBF. 

· information of whether the SSN-based or Time-Based approach will be used for the uplink TBF.

When these optional Rel-7 fields are left unused, the total size of the EGPRS Packet Uplink Assignment and thus the IA Rest Octets will be unaffected. When used however, additional bits are required and the size of the EGPRS Packet Uplink Assignment message will increase. 
3. Limitations

In order to limit the message sizes some limitations have been made that should be pointed out:

· Only Single Carrier configuration is assumed. 

· It is assumed that all the assigned  timeslots are consecutive

· Only one or two uplink PDCH pairs may be assigned for the uplink TBF.

· Only one or two downlink PDCH pairs may be assigned for the simultaneous downlink TBF, if this option is used.

· If assigning two uplink PDCH pairs for the uplink TBF, then only one downlink PDCH pair may be assigned for the simultaneous downlink TBF.
· If assigning two downlink PDCH pairs for a downlink TBF, then only one uplink PDCH pair may be assigned for the simultaneous uplink TBF.
· It is assumed that the same GAMMA value is used for all uplink PDCH pairs.
Also, as pointed out earlier, when utilizing the proposed additions, the size of the EGPRS Packet Uplink Assignment and thus the IA Rest Octets are increased. How much will naturally depend e.g. on which optional fields that are used. In order to keep the size of the EGPRS Packet Uplink Assignment and thus the IA Rest Octets low, it may in some cases be desirable to avoid the use of one or more of the optional fields in the EGPRS Packet Uplink Assignment message. Which and how is an implementation and is therefore not discussed here. There are feasible scenarios which will avoid segmentation of the Immediate Assignment message.
4. Conclusion
The changes proposed in this paper will enable the possibility to setup a Reduced Latency TBF using one-phase access. This requires the MS to be able to indicate such support in the EGPRS Packet Channel Request. Also, by assigning both UL and DL TBFs in one message, PACCH load is decreased as well as initial access time.
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ANNEX A: Draft changes to 3GPP TS 44.018 

===== First Change =====

3.5.2.1.3.1 
On receipt of a CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST message

On receipt of a CHANNEL REQUEST message indicating a packet access, the network may allocate a temporary flow identity and assign a packet uplink resource comprising one PDCH for an uplink temporary block flow in GPRS TBF mode. On receipt of an EGPRS PACKET CHANNEL REQUEST message, the network may allocate a temporary flow identity and assign a packet uplink resource comprising one PDCH for an uplink temporary block flow in EGPRS TBF mode or GPRS TBF mode.

If the establishment cause in the CHANNEL REQUEST message indicates a request for a single block packet access, the network shall grant only the single block period on the assigned packet uplink resource if the network allocates resource for the mobile station. If the establishment cause in the EGPRS PACKET CHANNEL REQUEST message indicates a request for a two phase access, the network shall grant one or two radio blocks for the mobile station (within a Multi Block allocation) to send a PACKET RESOURCE REQUEST and possibly an ADDITIONAL MS RADIO ACCESS CAPABILITIES messages on the assigned packet uplink resource if the network allocates resource for the mobile station.

If the establishment cause in the CHANNEL REQUEST message indicates a request for one phase packet access, the network may grant either a one phase packet access or a single block packet access for the mobile station. If a single block packet access is granted, it forces the mobile station to perform a two phase packet access. If the establishment cause in the EGPRS PACKET CHANNEL REQUEST message indicates a request for one phase packet access or sending signalling data, the network may grant either a one phase packet access or a two phase access (within a Multi Block allocation). If a multiple block packet access is granted, it forces the mobile station to perform a two phase packet access.

The packet uplink resource is assigned to the mobile station in an IMMEDIATE ASSIGNMENT message sent in unacknowledged mode on the same CCCH timeslot on which the network has received the CHANNEL REQUEST or the EGPRS PACKET CHANNEL REQUEST message. There is no further restriction on what part of the downlink CCCH timeslot the IMMEDIATE ASSIGNMENT message can be sent. Timer T3141 is started on the network side.

The IMMEDIATE ASSIGNMENT message contains:

-
the information field of the CHANNEL REQUEST or the EGPRS PACKET CHANNEL REQUEST message and the frame number of the frame in which the CHANNEL REQUEST or the EGPRS PACKET CHANNEL REQUEST message was received;

-
the packet channel description;

-
the initial timing advance;

-
the packet uplink assignment or EGPRS packet uplink assignment construction. 
If frequency hopping is applied, the network may use the indirect encoding or the direct encoding of the frequency configuration in the Packet Channel Description information element. If the indirect encoding is used, the mobile station uses information received in system information or stored from a previous assignment to determine the frequency parameters, see 3GPP TS 44.060. If the direct encoding is used, the mobile station uses the cell allocation defined for the cell to decode the mobile allocation.
In addition, the Packet Channel Description information element shall indicate whether an uplink BTTI TBF or RTTI TBF, as specified in 3GPP TS 44.060, is assigned. If and uplink BTTI TBF is assigned, then the TN is specified. If an uplink RTTI TBF is assigned, then the timeslot with the lowest TN constituting the assigned uplink PDCH pair is specified. The assigned timeslots must be consecutive. Optionally, a secondary uplink PDCH pair can be indicated in the Packet Channel Description, which is assigned on the two next consecutive higher numbered timeslots following the other, primary, uplink PDCH pair,
Optionally, a simultaneous downlink RTTI TBF may also be assigned by indicating a maximum of two downlink PDCH pairs while assigning an uplink RTTI TBF. Note that any downlink PDCH pair should only be indicated in the case when the EGPRS packet uplink assignment construction indicates an assignment of an uplink TBF and a downlink TBF, i.e. there is a downlink TFI indication in the EGPRS packet uplink assignment construction. In the case of one indicated downlink PDCH pair, the one downlink PDCH pair is on the same timeslot numbers as the primary uplink PDCH pair. In the case of two indicated downlink PDCH pairs, the primary downlink PDCH pair is on the two next consecutive lower numbered timeslots preceding the primary uplink PDCH pair’s timeslot numbers. The secondary downlink PDCH pair is then on the same timeslot numbers as the primary uplink PDCH pair. 
The Corresponding PDCH pair (as defined in 3GPP TS 44.060) associated with an uplink PDCH pair is on the same timeslot numbers as the uplink PDCH pair. The Corresponding PDCH pair (as defined in 3GPP TS 44.060) associated with a downlink PDCH pair is on the same timeslot numbers as the downlink PDCH pair.
If the indirect encoding is used, the IMMEDIATE ASSIGNMENT message may contain a CHANGE_MARK_1 field. If that is present, the mobile station shall verify the validity of the SI13_CHANGE_MARK associated with the GPRS mobile allocation to which the message refers, see 3GPP TS 44.060. If the CHANGE_MARK_1 field and the SI13_CHANGE_MARK do not match, the message does not satisfactorily define a PDCH.

If the mobile station receives an IMMEDIATE ASSIGNMENT message and the Dedicated mode or TBF information element indicates that this is the first message in a two-message assignment, the mobile station shall continue to listen to the full CCCH. The network may send a second IMMEDIATE ASSIGNMENT message to the mobile station within two multiframe periods following the first IMMEDIATE ASSIGNMENT message, specifying the packet channel description and, if required, a mobile allocation for the assignment. The two IMMEDIATE ASSIGNMENT messages in a two-message assignment shall have the same contents of the Request Reference information elements.

If the mobile station does not receive the second IMMEDIATE ASSIGNMENT messages in a two-message assignment within two multiframe periods following the first message, the mobile station shall discard the first IMMEDIATE ASSIGNMENT message received.

On receipt of an IMMEDIATE ASSIGNMENT message or, in case of a two-message assignment, a matching pair of IMMEDIATE ASSIGNMENT messages corresponding to one of its 3 last CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST messages, the mobile station stops T3146 (if running), stops sending CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST messages, and switches to the assigned PDCH.

The content of the packet uplink assignment construction (respectively EGPRS packet uplink assignment construction) indicates which type of packet access is granted: one phase packet access or single (respectively multiple) block packet access.

3.5.2.1.3.2
One phase packet access
In the case the one phase packet access is granted, the packet uplink assignment construction contains:

-
the temporary flow identity;

-
the USF value

-
the channel coding scheme for RLC data blocks;

-
the power control parameters;

-
the polling bit;  
-
optionally, the timing advance index (see 3GPP TS 45.010);

-
optionally, the TBF starting time.

In addition, the EGPRS packet uplink assignment construction also contains:

-
the EGPRS modulation and coding scheme;

-
information whether retransmitted uplink data blocks shall be resegmented or not;

-
the EGPRS window size to be used within the transmission; and

-
optionally a request for the mobile station to send its radio access capability information.
· the possibility to assign an uplink EGPRS RTTI TBF
· optionally, the possibility to simultaneously assign a simultaneous downlink EGPRS RTTI TBF.
· an indication of whether BTTI or RTTI USF mode is used
· information if Extended Dynamic Allocation is used;
· the USF values that are required to operate using BTTI USF mode and/or more than one uplink PDCH pair;
· information of whether Event-Based FANR shall be used for the possible downlink TBF. 
· information of whether the SSN-based or Time-Based approach will be used for the uplink TBF.
The medium access method is dynamic allocation and the RLC mode is acknowledged mode, see 3GPP TS 44.060.

If the timing advance index (TAI) is included in the packet uplink assignment construction, the mobile station shall use the continuous update timing advance mechanism, see 3GPP TS 45.010, using PTCCH in the same timeslot as the assigned PDCH. If a timing advance index (TAI) field is not included, the continuous update timing advance mechanism shall not be used.

In case the packet uplink assignment or EGPRS packet uplink assignment construction contains a TBF starting time and the mobile station receives the message before the TBF starting time has expired, it shall wait until the frame number indicated by the TBF starting time before accessing the channel. If the mobile station receives the message after the TBF starting time has expired, it shall ignore the TBF starting time and may immediately access the channel. If the medium access method is dynamic allocation, the mobile station shall start timer T3164. Regardless of which allocation mode is used, the mobile station shall proceed with the contention resolution at one phase access defined in 3GPP TS 44.060.
If the Polling bit is set to 1, MS shall send a PACKET CONTROL ACKNOWLEDGEMENT message (see 44.060) on the assigned PDCH, in the uplink block specified by the TBF Starting Time. In this case the TBF Starting Time is used both to indicate when the assigned PDCH becomes valid and to specify the uplink block. If the TBF Starting Time is not present or has expired, the MS shall ignore the polling request.

When the mobile station switches to the assigned PDCH, it shall take the power control parameters received in the IMMEDIATE ASSIGNMENT message into account, perform signal strength measurements and apply output power control procedures as they are defined for packet transfer mode, see 3GPP TS 45.008.

When assigning an EGPRS TBF, the network may request information about radio access capabilities of the mobile station on one or several frequency bands within the IMMEDIATE ASSIGNMENT message; the list of frequency bands is ordered by the network starting with the most important and ending with the least important one. The mobile station shall provide the network with its radio access capabilities for the frequency bands it supports, in the same priority order as the one specified by the network, by sending a PACKET RESOURCE REQUEST message and an ADDITIONAL MS RADIO ACCESS CAPABILITIES if all the requested information does not fit in the PACKET RESOURCE REQUEST. If the mobile station does not support any frequency band requested by the network, it shall report its radio access capabilities for the BCCH frequency band. The mobile station shall indicate in the PACKET RESOURCE REQUEST if it will send more information about its radio access capabilities in the ADDITIONAL MS RADIO ACCESS CAPABILITIES message. The PACKET RESOURCE REQUEST and the ADDITIONAL MS RADIO ACCESS CAPABILITIES shall be sent within the one or two first radio blocks allocated for the mobile station on the assigned PDCH.
The network may request a retransmission of the PACKET RESOURCE REQUEST and the ADDITIONAL MS RADIO ACCESS CAPABILITIES messages. A request for retransmission of one or both of these messages shall be indicated in the PACKET UPLINK ACK/NACK message. The mobile station has to indicate within the PACKET RESOURCE REQUEST if the message is a retransmitted one.
===== Next Change =====

10.5.2.16
IA Rest Octets

The IA Rest Octets information element contains spare bits and possibly either a packet uplink assignment construction, a packet downlink assignment construction, a second part packet assignment construction, a frequency parameters, before time or a multiple blocks packet downlink assignment construction.

The frequency parameters, before time construction combines a mobile allocation (see sub-clause 10.5.2.21) and a MAIO (see the channel description information element).

The IA Rest Octets information element is coded according to the syntax specified below and described in table 10.5.2.16.1.

The IA Rest Octets information element is a type 5 information element with 0-11 octets length.

	<IA Rest Octets> ::=


{ 
LL
< Compressed_Inter_RAT_HO_INFO_IND >



| LH





{
00

< EGPRS Packet Uplink Assignment >






| 01
< Multiple Blocks Packet Downlink Assignment >






| 1

-- reserved for future use (however the value 7C for the first octet shall not be used)





}



| HL
< Length of frequency parameters : bit string (6) >





< Frequency Parameters, before time >





< Compressed_Inter_RAT_HO_INFO_IND >



| HH
{
00
< Packet Uplink Assignment >






| 01
< Packet Downlink Assignment >






| 1

< Second Part Packet Assignment > 





}


}


<spare padding>;



	< EGPRS Packet Uplink Assignment > : :=

< Extended RA : bit (5) >

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

{ 
1
< TFI_ASSIGNMENT : bit (5) >



< POLLING : bit >



0



-- The value '1' was allocated in an earlier version of the protocol and shall not be used. 


< USF: bit (3) >



< USF_GRANULARITY : bit >



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





< PR_MODE : bit (1) > }



< EGPRS CHANNEL_CODING_COMMAND : < EGPRS Modulation and Coding IE >>



< TLLI_BLOCK_CHANNEL_CODING : bit (1) >



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



< RESEGMENT : bit (1) >



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



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





< GAMMA : bit (5) >



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



{ 0 | 1
< TBF_STARTING_TIME : bit (16) > }


{
null | L 











-- Receiver compatible with earlier release



| H 













-- Additions for Rel-7




< RTTI_USF_MODE : bit (1) >








< EXTENDED_DYNAMIC_ALLOCATION : bit (1) >








<ADDITIONAL USF : Additional USF struct >








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





-- 
Optional simultaneous





< EVENT_BASED_FANR: bit (1) >


 





--   downlink TBF







} 








{ 0 




-- SSN-based approach is used




  | 1 



-- Time-based approach is used





< REPORTED TIMESLOTS : bit (8) >












< TSH : bit (2) > 





}


} 

| 0





-- Multi Block Allocation



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





< GAMMA : bit (5) >





< TBF_STARTING_TIME : bit (16) >





< NUMBER OF RADIO BLOCKS ALLOCATED : bit (2) >



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





0 


-- The value '1' was allocated in an earlier version of the protocol and shall not be used.





< PR_MODE : bit (1) > }



{
null | L 











-- Receiver compatible with earlier release



| H 













-- Additions for Rel-6





{ 0 | 1 < PFI : bit (7) > }



} 
} ;



	<Access Technologies Request struct> ::= 


-- recursive structure allows any combination of Access technologies

< Access Technology Type : bit (4) >


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

	< Packet Uplink Assignment > ::=


{ 
1




< TFI_ASSIGNMENT : bit (5) >




< POLLING : bit >




0 



-- The value '1' was allocated in an earlier version of the protocol and shall not be used.



< USF: bit (3) >




< USF_GRANULARITY : bit >




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






< PR_MODE : bit (1) > }




< CHANNEL_CODING_COMMAND : bit (2) >




< TLLI_BLOCK_CHANNEL_CODING : bit >




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




< GAMMA : bit (5) >




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




{ 0 | 1 < TBF_STARTING_TIME : bit (16) > }



| 0


















-- Single Block Allocation




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




< GAMMA : bit (5) >




0 1 
















-- See note




< TBF_STARTING_TIME : bit (16) >




{ L | H
< P0 : bit (4) >






0 

-- The value '1' was allocated in an earlier version of the protocol and shall not be used.






< PR_MODE : bit (1) > }


}


{ 
null | L 














-- Receiver compatible with earlier release


| H 
















-- Additions for R99



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


}


{ 
null | L 













-- Receiver compatible with earlier release


| H 















-- Additions for Rel-6



{ 0 | 1 < PFI : bit (7) > }


} ;



	< Packet Downlink Assignment > ::=


< TLLI : bit (32) >


{ 0 | 1
< TFI_ASSIGNMENT : bit (5) >




< RLC_MODE : bit >




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




< GAMMA : bit (5) >




< POLLING : bit >




< TA_VALID : bit (1) > }


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


{ 0 | 1
< TBF_STARTING_TIME : bit (16) > }


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




0 


-- The value '1' was allocated in an earlier version of the protocol and shall not be used.




< PR_MODE : bit (1) > }




{ 
null | L 











-- Receiver compatible with earlier release




| H 













-- Additions for R99


















-- indicates EGPRS TBF mode, see 44.060






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






< LINK_QUALITY_MEASUREMENT_MODE : bit (2) >






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




}




{ 
null | L 













-- Receiver compatible with earlier release




| H 















-- Additions for Rel-6





{ 0 | 1 < PFI : bit (7) > }




}




{ 
null | L














-- Receiver compatible with earlier release





| H 















-- Additions for Rel-7






{ 0 | 1 < NPM Transfer Time : bit (5) > }






{ 0 | 1 





-- indicates RL TBF mode (see 3GPP TS 44.060)






< EVENT_BASED_FANR: bit (1) > }




} ;



	< Frequency Parameters, before time > ::=


{ null 















-- Length of frequency parameters = 0

|
0 0



< MAIO : bit (6) >



< Mobile Allocation : octet (val (Length of frequency parameters) - 1) >


} ;



	< Second Part Packet Assignment > ::=


{ null
| L 














-- Receiver compatible with earlier release



| H














-- Additions for R99




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


} ;

	< Multiple Blocks Packet Downlink Assignment > ::=


< TBF_STARTING_TIME : bit (16) >


< NUMBER_OF_ALLOCATED_BLOCKS : bit (4) >


{ 
0
















-- Reserved for future use


| 1




{
0














-- MBMS Assignment (Distribution)





< TMGI : < TMGI IE > >





{ 0 | 1 < MBMS Session Identity : bit (8) > }





| 1














-- MBMS Assignment (Non-distribution)





< TLLI / G-RNTI bit (32) >





{ 0 | 1
< Length Indicator of MS ID : bit (2) >

 








< MS_ID : bit (val (Length Indicator of MS_ID)+1) >








< PACKET_TIMING_ADVANCE : < Packet Timing Advance IE > >








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










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








}





}




}

} ;

	< Additional USF struct> ::= 



-- Structure to allow for an appropriate number of additional USF values  










-- to be assigned.  See Table 10.5.2.16.1 below for details,

< USF : bit (3) > * (  (2-val(RTTI_USF_MODE))*val(NUMBER OF UPLINK PDCH PAIRS) -1  )



NOTE:
A 'Timing Advance index' shall not be allocated at a Single Block allocation. A 'TBF Starting Time' shall be allocated at a Single Block allocation. The control bits set to fixed values to specify these requirements in a way compatible with early GPRS mobile stations in release 1997.

Table 10.5.2.16.1: IA Rest Octet information element
	Packet Uplink Assignment
The Extended RA (5 bit field) is the Extended Random Access information. This is an unformatted 5 bit field, whose content is coded as the 5 least significant bits of the EGPRS PACKET CHANNEL REQUEST message defined in 3GPP TS 44.060.

The POLLING field (1 bit field) indicates if the MS is being polled for a PACKET CONTROL ACKNOWLEDGEMENT:


0
no action is required from MS;


1
MS shall send a PACKET CONTROL ACKNOWLEDGEMENT message in the uplink block specified by


TBF Starting Time, on the assigned PDCH.

	The TFI_ASSIGNMENT field (5 bit field) is the binary representation of the Temporary Flow Identity, see 3GPP TS 44.060. Range: 0 to 31.

	The USF field (3 bit field) is the binary representation of the uplink state flag, see 3GPP TS 44.060. Range: 0 to 7. 

	The USF_GRANULARITY field (1 bit field) indicates the USF granularity to be applied by the mobile station when it is assigned a TBF using Dynamic Allocation, see 3GPP TS 44.060:


0
the mobile station shall transmit one RLC/MAC block;

1
the mobile station shall transmit four consecutive RLC/MAC blocks.

	The CHANNEL_CODING_COMMAND field (2 bit field) indicates the coding scheme to be used for transmission, see 3GPP TS 45.003:


0 0
coding scheme 1, CS-1; 

0 1
coding scheme 2, CS-2; 

1 0
coding scheme 3, CS-3; 

1 1
coding scheme 4, CS-4.

	The TLLI_BLOCK_CHANNEL_CODING field (1 bit field) indicates the channel coding to be used for RLC data block comprising TLLI for contention resolution:

0
mobile station shall use CS-1 in GPRS TBF mode or MCS-1 in EGPRS TBF mode;

1
mobile station shall use coding scheme as specified by the corresponding CHANNEL CODING COMMAND or EGPRS CHANNEL CODING COMMAND field.

	The ALPHA field (4 bit field) is the binary representation of the parameter ( for MS output power control, see 3GPP TS 45.008:
0 0 0 0

( = 0.0;

0 0 0 1

( = 0.1;

:


:

1 0 1 0

( = 1.0.

All other values are reserved in this version of the protocol and shall be interpreted by the mobile station as ( = 1.0.

	The GAMMA field (5 bit field) is the binary representation of the parameter (CH for MS output power control in units of 2 dB, see 3GPP TS 45.008.

	The TIMING_ADVANCE_INDEX field (4 bit field) is the binary representation of the timing advance index (TAI), see 3GPP TS 45.010 and 3GPP TS 44.004. Range: 0 to 15.

	The TBF_STARTING_TIME field (16 bit field) defines a starting time for the packet uplink assignment. The TBF starting time is coded using the same coding as the V format of the type 3 information element Starting Time (10.5.2.38).

	P0 (4 bit field)
For description and encoding, see the Packet Uplink Assignment message in 3GPP TS 44.060.

	PR_MODE (1 bit field)
For description and encoding, see the Packet Uplink Assignment message in 3GPP TS 44.060.

	Packet Downlink Assignment

	The TLLI field (32 bit field) is the binary representation of a TLLI. The coding of TLLI is left open for each administration using the structure specified in 3GPP TS 23.003.

	The TFI_ASSIGNMENT field (5 bit field) is the binary representation of the Temporary Flow Identity, see 3GPP TS 44.060. Range: 0 to 31.

	The RLC_MODE field (1 bit field) indicates the RLC mode, see 3GPP TS 44.060:

0
RLC acknowledged mode;

1
RLC unacknowledged mode.

	The ALPHA field (4 bit field) is the binary representations of the parameters ( for MS output power control, see Packet Uplink Assignment construction.

	The GAMMA field (5 bit field) is the binary representation of the parameter (CH for MS output power control, see Packet Uplink Assignment construction.
In the case of BTTI configuration, the GAMMA value should be assigned to the timeslot defined by TN in the preceding Packet Channel Description described in sub-clause 10.5.2.25a. If RTTI configuration is used, the GAMMA value should be assigned the uplink PDCH pair(s) given in the preceding Packet Channel Description described in sub-clause 10.5.2.25a. 

	The POLLING field (1 bit field) indicates if the MS is being polled for a PACKET CONTROL ACKNOWLEDGEMENT.

0
no action is required from MS;

1
MS shall send a PACKET CONTROL ACKNOWLEDGEMENT message in the uplink block specified by TBF Starting Time, on the assigned PDCH.

	The TA_VALID field (1 bit field) indicates the validity of the timing advance value given in the Timing Advance IE.

0
the timing advance value is not valid ;

1
the timing advance value is valid.

	The TIMING_ADVANCE_INDEX field (4 bit field) is the binary representation of the timing advance index (TAI), see 3GPP TS 45.010 and 3GPP TS 44.004. Range: 0 to 15.

	The TBF_STARTING_TIME field (16 bit field) defines a starting time for the packet downlink assignment. The TBF starting time is coded using the same coding as the V format of the type 3 information element Starting Time (sub-clause 10.5.2.38).

	P0 (4 bit field)
For description and encoding, see the Packet Uplink Assignment message in 3GPP TS 44.060.

	PR_MODE (1 bit field)
For description and encoding, see the Packet Uplink Assignment message in 3GPP TS 44.060.

	Second Part Packet Assignment

The presence of the Second Part Packet Assignment is the indication that this message is the second message of two IMMEDIATE ASSIGNMENT messages in an assignment of an uplink or downlink Temporary Block Flow (TBF).

The Extended RA (5 bits) is the Extended Random Access information. This is an unformatted 5 bit field, whose content is coded as the 5 least significant bits of the EGPRS PACKET CHANNEL REQUEST message defined in 3GPP TS 44.060. The field shall be ignored by the mobile station, if present in a message used in an assignment of a downlink TBF.

	Frequency parameters, before time
Length of frequency parameters (6 bit field)
This field is coded as the binary representation of the number of octets occupied by the frequency parameters, before time field. If this length is 0, the frequency parameters, before time is not present.

	The MAIO field (6 bit field) is coded as the binary representation of the mobile allocation index offset. Range: 0 to 63.

	The Mobile Allocation field (k octet field (k = Length of frequency parameters -1) contains a bitmap referring to the Cell Channel Description IE in SI 1 message. The length of the bitmap is 8k, where k = ((NF-1) div 8 + 1) and where NF denotes the number of ARFCNs contained in the cell channel description. The different bit positions in the mobile allocation bitmap are assigned indices i = 1 to 8k, starting with i = 8k in the most significant bit position and ending with i = 1 in the least significant bit position. The bit position with index i corresponds to the i'th frequency in the cell channel description arranged in ascending order of ARFCN (except that ARFCN = 0, if included, is put last) and numbered from 1 to NF. Each bit position in the mobile allocation bitmap is coded:

0
RF channel not belonging to mobile allocation;

1
RF channel belonging to mobile allocation.

If NF mod 8 <> 0, then bit positions i = NF+1 to 8k shall each be coded with a "0".

	EGPRS Packet Uplink Assignment

EGPRS Packet Downlink Assignment EGPRS specific fields are detailed here.

EGPRS Window Size IE
This information element is encoded as the EGPRS window size IE in the PACKET DOWNLINK ASSIGNMENT message in 3GPP TS 44.060.

	LINK_QUALITY_MEASUREMENT_MODE (2 bit field)

This field is encoded as the LINK_QUALITY_MEASUREMENT_MODE in the PACKET DOWNLINK ASSIGNMENT message in 3GPP TS 44.060.

	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 24.008. 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.

Among the three GSM 900 access technology types GSM P, GSM E and GSM R only one shall be requested by the network.

	NUMBER OF RADIO BLOCKS ALLOCATED (2 bit field)
This field indicates the number of blocks reserved for uplink transmission.

0 0
1 radio block reserved for uplink transmission;

0 1
2 radio blocks reserved for uplink transmission;

1 0
reserved for future use;

1 1
reserved for future use.



	EGPRS Modulation and Coding
The EGPRS Modulation and Coding information element is defined in 3GPP TS 44.060.

	BEP_PERIOD2 (4 bit field)
This field contains a constant which is used for filtering channel quality measurements in EGPRS. This field is encoded as the BEP_PERIOD2 in the PACKET DOWNLINK/UPLINK ASSIGNMENT messages in 3GPP TS 44.060. BEP_PERIOD2 when present shall be used instead of BEP_PERIOD. For details see 3GPP TS 45.008.

	RESEGMENT (1 bit field)
This field is defined in 3GPP TS 44.060.

	Compressed_Inter_RAT_HO_INFO_IND (1 bit field):
L
A compressed version of the INTER RAT HANDOVER INFO message shall not be used;
H
A compressed version of the INTER RAT HANDOVER INFO message shall be used.

This information is used for determining whether a dual mode mobile station shall use a compressed version of the INTER RAT HANDOVER INFO message, see 3GPP TS 25.331.

	PFI (7 bit field)
This field contains the PFI parameter identifying a Packet Flow Context. The PFI parameter is encoded as the contents of the PFI information element as defined in 3GPP TS 24.008.

	Number of Allocated Blocks
This field indicates the number of blocks reserved for the transmission of RLC/MAC control message in the downlink.

0 0 0 0
1 radio block reserved for downlink transmission;

0 0 0 1
2 radio blocks reserved for downlink transmission;

0 0 1 0
3 radio blocks reserved for downlink transmission;

0 0 1 1
4 radio blocks reserved for downlink transmission;

0 1 0 0
5 radio blocks reserved for downlink transmission;

0 1 0 1
6 radio blocks reserved for downlink transmission;

0 1 1 0
7 radio blocks reserved for downlink transmission;

0 1 1 1
8 radio blocks reserved for downlink transmission;

1 0 0 0
9 radio blocks reserved for downlink transmission.

All other values are reserved for future use.

	TMGI
This field contains the Temporary Mobile Group Identity of the MBMS service. This field is encoded as defined in 3GPP TS 44.060.

	MBMS Session Identity (8 bit field)
This field contains the MBMS Session Identity of the concerned MBMS session.

	MS_ID (1-4 bit field)
This field addresses the mobile station, identified by the TLLI, receiving the MBMS radio bearer that is described in this message and identified by the MBMS Bearer Identity. If the MS_ID is allocated in this message the network shall omit it in the MBMS ASSIGNMENT message. This field is defined in 3GPP TS 44.060.

	Packet Timing Advance
If this parameter is allocated in this message the network shall omit it in the MBMS ASSIGNMENT message. This information element is defined in 3GPP TS 44.060.

	ALPHA (4 bit field)
If this parameter is allocated in this message the network shall omit it in the MBMS ASSIGNMENT message. For encoding and description see the Global Power Control Parameters IE specified in 3GPP TS 44.060.

	GAMMA (5 bit field)
The GAMMA field is the binary representation of the parameter GCH for MS output power control in units of 2 dB, see 3GPP TS 45.008. If this parameter is allocated in this message the network shall omit it in the MBMS ASSIGNMENT message. The GAMMA 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

	NPM Transfer Time (5 bit field)

This field contains the NPM Transfer Time limitation in case of RLC non-persistent mode, and is encoded as the NPM Transfer Time IE in 3GPP TS 44.060.

	EVENT_BASED_FANR (1 bit field)

This field indicates whether the event-based FANR is enabled. This information element is defined in 3GPP TS 44.060.

	RTTI USF Mode (1 bit field)
This field identifies whether RTTI or BTTI USF Mode is enabled for this uplink RTTI TBF. 

0
BTTI USF Mode is enabled
1
RTTI USF Mode is enabled



	RTTI USF Mode (1 bit field)
This field identifies whether RTTI or BTTI USF Mode is enabled for this uplink RTTI TBF. 

0
BTTI USF Mode is enabled
1
RTTI USF Mode is enabled



	EXTENDED_DYNAMIC_ALLOCATION  (1 bit field) 

This field indicated wither Extended Dynamic Allocation is used and is defined in 3GPP TS 44.060



	The ADDITIONAL USF is a construction that is used to assign additional USF values which are needed in the following cases:
· One uplink PDCH pair and RTTI USF mode is used – no additional USF value is needed
· One uplink PDCH pair and BTTI USF mode is used – this will require 1 additional USF  value
· Two uplink PDCH pairs and RTTI USF mode is used  – this will require 1 additional USF value
· Two uplink PDCH pairs and BTTI USF mode is used  – this will require 3 additional USF values  
The USF values should be assigned to the PDCH pairs in the following order:
· First to the primary uplink PDCH pair defined as indicated in the preceding Packet Channel Description described in sub-clause 10.5.2.25a.

· Secondly (if applicable) to the secondary uplink PDCH pair as indicated in the preceding Packet Channel Description described in sub-clause 10.5.2.25a.



	The DOWNLINK TFI_ASSIGNMENT field (5 bit field) is the binary representation of the Temporary Flow Identity, see 3GPP TS 44.060. Range: 0 to 31. 


	REPORTED TIMESLOTS (8 bit field)

The field indicates the timeslots for which feedback is provided by a time-based encoded PAN field and is defined in 3GPP TS 44.060.


	TSH (2 bit field) 

This field indicates the time-shift between the most recent radio block period for which feedback information is provided and the radio block period when the bitmap is sent and is defined in 3GPP TS 44.060.



===== Next Change =====

10.5.2.25a
Packet Channel Description

The purpose of the Packet Channel Description information element is to provide a description of a packet data physical channel (PDCH).

The Packet Channel Description information element is coded according to the syntax specified below and described in table 10.58.

The Packet Channel Description is a type 3 information element with 4 octets length.

	< Packet Channel Description > ::=


{
0
< Channel type : bit (4) > 











-- BTTI configuration escape sequence 



< TN : bit (3) >


| 1
< PRIMARY UPLINK PDCH PAIR TN : bit (3) >





-- RTTI configuration escape sequence





< NUMBER OF UPLINK PDCH PAIRS : bit (2) >




< NUMBER OF DOWNLINK PDCH PAIRS: bit (2) >


}

< TSC : bit (3) >


{ 
0




{ 
0
< spare bit >






< ARFCN : bit (10) >





-- non-hopping RF channel configuration




 | 1 < spare bit >






< MAIO : bit (6) >






-- indirect encoding of hopping RF channel configuration





< MA_NUMBER_IND : bit >






{ 
0
< spare bits : bit (2) >







| 1
< CHANGE_MARK_1 : bit (2) > }




}



| 1




< MAIO : bit (6) >







-- direct encoding of hopping RF channel configuration



< HSN : bit (6) >


};



	


Table 10.5.2.25a.1: Packet Channel Description information element

	The Channel type field (4 bit) shall be ignored by the receiver and all bits treated as spare. For backward compatibility reasons, the sender shall set the spare bits to binary '0001'.

	The TN field (3 bit) is the binary representation of the timeslot number as defined in 3GPP TS 45.010. Range: 0 to 7

	The PRIMARY UPLINK PDCH PAIR TN field (3 bit) is the binary representation of the timeslot with the lowest TN constituting the assigned primary uplink PDCH pair(s). Note that it is always assumed that the timeslots are consecutive for all PDCH pairs. The PRIMARY UPLINK PDCH PAIR TN INDEX is coded according to the following  table:
Bit 

3 2 1 

0 0 0

The primary uplink PDCH pair is assigned on TS 0 and TS 1

0 0 1

The primary uplink PDCH pair is assigned on TS 1 and TS 2

0 1 0

The primary uplink PDCH pair is assigned on TS 2 and TS 3

0 1 1

The primary uplink PDCH pair is assigned on TS 3 and TS 4

1 0 0

The primary uplink PDCH pair is assigned on TS 4 and TS 5

1 0 1

The primary uplink PDCH pair is assigned on TS 5 and TS 6

1 1 0

The primary uplink PDCH pair is assigned on TS 6 and TS 7

1 1 1

The primary uplink PDCH pair is assigned on TS 7 and TS 8

	The NUMBER OF UPLINK PDCH PAIRS field (2 bit) is the binary representation of the number of assigned uplink PDCH pairs. 

Let the value of the PRIMARY UPLINK PDCH PAIR TN be TS X. Then the assignment of any uplink PDCH pairs is done according to the following  table depending on the value of NUMBER OF UPLINK PDCH PAIRS:
Bit 

2 1 

0 0

Not used – at least one uplink PDCH pair must be assigned

0 1

One uplink PDCH pair on timeslots TS X and TS X+1

1 0 
One primary uplink PDCH pair on timeslots TS X and TS X+1 and 



one secondary uplink PDCH pair on timeslots TS X+2 and TS X+3

1 1

Not used


	The NUMBER OF DOWNLINK PDCH PAIRS field (2 bit) is the binary representation of the number of assigned downlink PDCH pairs. 

Let the value of the PRIMARY UPLINK PDCH PAIR TN be TS X, so that the primary uplink PDCH pair is assigned on timeslot numbers TS X and TS X+1. Then the assignment of any downlink PDCH pairs is done according to the following  table depending on the value of NUMBER OF DOWNLINK PDCH PAIRS:
Bit 

2 1 

0 0

No downlink PDCH pair

0 1

One downlink PDCH pair on timeslots TS X and TS X+1

1 0 
One primary downlink PDCH pair on timeslots TS X-2 and TS X-1 and 



one secondary downlink PDCH pair on timeslots TS X and TS X+1

1 1

Not used

	The TSC field (3 bit) is the binary representation of the training sequence code as defined in 3GPP TS 45.002.
Range: 0 to 7.

	Non-hopping RF channel configuration
The ARFCN field (10 bit) is the binary representation of the absolute RF channel number, see 3GPP TS 45.005. 
Range: 0 to 1023.

	Indirect encoding of hopping RF channel configuration
The MAIO field (6 bit) is the binary representation of the mobile allocation index offset, see 3GPP TS 45.002. 
Range: 0 to 63.

	The MA_NUMBER_IND field (1 bit) is the binary representation of the MA_NUMBER to use as reference to a GPRS mobile allocation:

0
MA_NUMBER = 14

1
MA_NUMBER = 15



	The CHANGE_MARK_1 field (2 bit) is the binary representation of the allowed value of the SI change mark associated with the GPRS mobile allocation to which the MA_NUMBER refers. Range: 0 to 3.

If the indirect encoding is used, this information element may contain the CHANGE_MARK_1 field. If that is present, the mobile station being assigned the TBF shall verify the validity of the SI change mark associated with the GPRS mobile allocation to which this information element refers, see 3GPP TS 44.060. The CHANGE_MARK_1 field shall not be included in this information element if MA_NUMBER = 15 is used.

	Direct encoding of hopping RF channel configuration
The MAIO field (6 bit) is the binary representation of the mobile allocation index offset, see 3GPP TS 45.002. 
Range: 0 to 63.

The HSN field (6 bit) is the binary representation of the hopping sequence number, see 3GPP TS 45.002. Range: 0 to 63.


===== End of Changes =====
