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Encoding Assignment Messages for Downlink Dual Carrier 

1. Introduction

This document considers some potential coding options for assignment messages to support the Dual Carrier in the Downlink feature for Release-7.  The Packet Uplink Assignment and Packet Downlink Assignment are taken as example messages where an initial proposal for the message encoding is supplied, however, the principals discussed here also apply to other messages, such as the Packet Timeslot Reconfigure message.

2. Requirements & Assumptions 

The main requirements relating to assignment messages are summarised below.  These are based on the principle that dual carrier assignments are a natural extension of (single-carrier) multislot assignments.

· Allow downlink TBFs to be specified on one or two carriers (with the same TFI)

· Allow uplink TBFs to be specified on one or two carriers (with the same TFI but different USFs for each PDCH).  

· Only EGPRS allocations are permitted for dual carrier.    

· Frequency parameters can be specified for either carrier or both carriers.

· It must be possible to specify Power control parameters separately for each carrier.

· It must be possible to identify carriers as carrier ‘1’ or carrier ‘2’

Mobiles will be required to store two (rather than one, as is currently the case) sets of frequency parameters, to be used if no new frequency parameters are given in a (re-)assignment message. However, it is necessary to identify these two sets as carrier '1' or carrier '2' for many reasons, for example: single carrier assignments, and to identify on which carrier specific timeslots are allocated.

Note that even where single carrier assignments are made initially to a dual carrier mobile (e.g. for a multi-block assignment), it is expected that the carrier used is identified as carrier 1 or carrier 2, and that this is stored by the mobile to prevent the network having to resend frequency parameters for this carrier in the future.

The following observations/assumptions are also made:

· The MAC allocation scheme (e.g. EDA, DA, etc.) of a TBF is the same for all timeslots and for both carriers

· The USF granularity is the same for all timeslots used by a TBF (on both carriers)

· Multi block allocations (e.g. for 2-phase access) use only one carrier

3. CSN.1 Coding Options

This section explores the possible coding options for inclusion of the Dual Carrier assignments in legacy assignment messages.  It examines the following issues:

· How existing assignment messages can best be extended to support the new dual carrier assignments. 

· How assignments can be made on a specific carrier or both carriers, allowing for full flexibility of parameters on both carriers. 

· A coding scheme for a new Dual Carrier Dynamic Allocation structure.  

3.1. Extension Mechanisms

To examine the different approaches to coding the assignment messages, we take the Packet Uplink Assignment as an example.  The following CSN.1 code snippet shows the two major extension possibilities in the message.  

< Packet Uplink Assignment message content > ::=


< PAGE_MODE : bit (2) >


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


{
{ 0
< Global TFI : < Global TFI IE > >



{ 0

-- Message escape




{




…………





< padding bits > } } }





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



| 1
-- Message escape bit used to define EGPRS message contents




{ 00 {







…………








{ null | 0 bit** = <no string>
-- Receiver backward compatible with earlier version 









| 1 





-- Additions for REL-6










<stuff>









{ null | 0 bit** = <no string>
-- Receiver backward …… 











| 1



-- Additions for REL-7












”Dual Carrier Parameters”






< padding bits > } } }





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




| 01 {





 
”Dual Carrier Parameters”






………..






< padding bits > } }






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




! < Message escape : { 10 | 11 } bit (*) = <no string> > }} – Extended for future changes



! < Address information part error : bit (*) = < no string > > } 


! < Distribution part error : bit (*) = < no string > > ;

As shown above, the “Dual Carrier Parameters” can be encoded:

- by using another ‘Message escape’ part (as shown with the | 01 extension) or

- as a release-7 extension to the existing 00 message escape part.  

The first option allows completely new elements to be encoded, possibly in a very efficient way, whereas the second one is an easy way to add additional fields, but may not allow efficient compression when sending information regarding two carriers.

3.2. Possible Resource Transitions

There are many possible reasons for sending an (re-)assignment message to a Dual Carrier mobile.  These fall into the following categories:

· An initial assignment to assign resources on one or both carriers.  
· An additional assignment to existing resources on one or both carriers.  

· An assignment to change existing resources on the same carriers.  

· An assignment to change existing resources to new ones on a different carrier or from one carrier to two carriers
All of the possible transitions that result from these use cases are analysed in Table 5.  The current state of resource allocation for the MS is shown in the leftmost column, with the next two columns showing those cases that relate to assignment on a single carrier and those that relate to two carriers.  
	Current resource status of MS
	Assignment relates to single carrier
	Assignment relates to both carriers

	No existing resources
	(A) Assignment on one carrier
	(B) Assignment on two carriers

	Existing resources on one carrier
	(C) Current assignment remains, additional assignment on second carrier

(D) Current assignment is replaced by a new (single carrier) assignment on the same carrier

(E) Current assignment is replaced by a new (single carrier) assignment on a different carrier
	(F) Current assignment is replaced by a new dual carrier assignment

	Existing resources on both carriers
	(G) Allocation on one carrier is released; remaining assignment remains the same

(H) New allocation using two carriers: one carrier redefined

(I) New allocation on single carrier
	(J) New assignment using two carriers: both carriers redefined


Table 1 :- Analysis of Assignment Transitions

These different transitions require different amounts of description:

· For those in the middle column above, with the exception of G, a description of only one channel is required. 

· For those in the right-hand column above (B,F,H) a description of two channels is required.

· For (G) above, no carrier definition is required.

For the single carrier descriptions, it makes sense (for simplicity and backwards compatibility) to use the legacy format as much as possible.  Some additional information may however be required in a Rel-7 extension to indicate a) what type of transition is occurring and b) which carrier (the ‘first’ or ‘second’ carrier) the description applies to.

For the dual carrier definitions, as shown below, it may be possible to optimize the descriptions, and so the use of an escape sequence to create a new EGPRS Dual Carrier section is proposed.  It is also proposed that option ‘G’ above is included as part of the new escape sequence.

3.3. Single Carrier Description

For the cases where a new or revised allocation requires only the description of one channel, it is proposed to use the legacy format, with additional information in a release 7 extension, as shown below.

	…<initial part skipped>

…


| 1
-- Message escape bit used to define EGPRS message contents




{ 00 {
{ 0 | 1 <CONTENTION_RESOLUTION_TLLI : bit(32) > }





{ 0 | 1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }






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






< RESEGMENT : bit (1) >






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






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






< ARAC RETRANSMISSION REQUEST : bit (1) >






< TLLI_BLOCK_CHANNEL_CODING : bit (1) >







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






< Packet Timing Advance : < Packet Timing Advance IE > >






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






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






{ 01
< Dynamic Allocation : < Dynamic Allocation struct > >






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






| 00
< extension > }

-- The value '11' was allocated in an earlier version of the protocol













-- and shall not be used.





{ null | 0 bit** = <no string>
-- Receiver backward compatible with earlier version







| 1






-- Additions for REL-5








{ 0 | 1 < G-RNTI extension : bit (4) > }







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







{ null | 0 bit** = <no string>
-- Receiver backward compatible with earlier version 









| 1 





-- Additions for REL-6










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









{ 0 | 1
< RLC_MODE : bit (1) > }









{ null | 0 bit** = <no string>
-- Receiver backward compatible with earlier version











| 1



-- Additions for Rel-7












{ 0 | 1 < Dual Carrier Assignment Info : < Dual Carrier Assignment Info struct > > }





< padding bits > } } }





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





! < Message escape : { 01| 10 | 11 } bit (*) = <no string> > }} – Extended for future changes


! < Address information part error : bit (*) = < no string > > } 


! < Distribution part error : bit (*) = < no string > > ;



	<Dual Carrier Assignment Info struct > ::==


< Assignment Type : bit (2) >


< Carrier Id : bit (1) >

	Assignment Type (2 bit field)

This indicates the type of assignment:

Bit

2 1 

0 0 



Assignment on single carrier only

0 1 



Modification of existing assignment

1 0 



Reserved for future use

1 1



Reserved for future use

The indication of an assignment on a single carrier only implicitly indicates that any resources on the carrier not identified by the Carrier ID field are released for this TBF.

The indication of the modification of an existing assignment implicitly indicates that any resources on the carrier not identified by the Carrier ID field remain unchanged for this TBF.

	Carrier ID (1 bit field)

This identifies the carrier to which the description refers, and must match the Carrier ID in the corresponding frequency parameters definition.


3.4. Dual Carrier Descriptions

The allocation descriptions comprise two main parts: the frequency parameters, and the appropriate (MAC) allocation structure. Options for encoding the Frequency Parameters for two carriers were presented at GERAN#30 [1.], and the outcome of the discussion was that while the optimized version may be beneficial to some operators, a fully flexible option should also be specified.

Since it is assumed that a multi-block allocation will use only a single carrier, only the Dynamic Allocation structure is addressed in this section.

An optimised Dual Carrier Dynamic Allocation struct could look like the one proposed in Table 2.  Change marks are with respect to the existing single carrier structure.  It is assumed that ALPHA may be different for each carrier and that GAMMA will be specified per timeslot if power control is used.  
	<Dual Carrier Dynamic Allocation struct > ::= 


< EXTENDED_DYNAMIC_ALLOCATION : bit (1) >


{ 0 | 1 < P0_C1 : bit (4) > 




< PR_MODE_C1 : bit (1) > }


{ 0 | 1 < P0_C2 : bit (4) > 




< PR_MODE_C2 : bit (1) > }


< USF_GRANULARITY : bit (1) >


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



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


{ 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) > }



{ 0 | 1 < USF_TN0_C2 : bit (3) > }



{ 0 | 1 < USF_TN1_C2 : bit (3) > }



{ 0 | 1 < USF_TN2_C2 : bit (3) > }



{ 0 | 1 < USF_TN3_C2 : bit (3) > }



{ 0 | 1 < USF_TN4_C2 : bit (3) > }



{ 0 | 1 < USF_TN5_C2 : bit (3) > }



{ 0 | 1 < USF_TN6_C2 : bit (3) > }



{ 0 | 1 < USF_TN7_C2 : 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) > } 



< ALPHA_C2: bit (4) >


{ 0 | 1
< USF_TN0_C2 : bit (3) >





< GAMMA_TN0_C2 : bit (5) > }



{ 0 | 1
< USF_TN1_C2 : bit (3) >





< GAMMA_TN1 : bit (5) > }



{ 0 | 1
< USF_TN2_C2 : bit (3) >





< GAMMA_TN2_C2 : bit (5) > }



{ 0 | 1
< USF_TN3_C2 : bit (3) >





< GAMMA_TN3_C2 : bit (5) > }



{ 0 | 1
< USF_TN4_C2 : bit (3) >





< GAMMA_TN4_C2 : bit (5) > }



{ 0 | 1
< USF_TN5_C2 : bit (3) >





< GAMMA_TN5_C2 : bit (5) > }



{ 0 | 1
< USF_TN6_C2 : bit (3) >





< GAMMA_TN6_C2 : bit (5) > }



{ 0 | 1
< USF_TN7_C2 : bit (3) >





< GAMMA_TN7_C2 : bit (5) > }} ;




Table 2 :- Proposed Dual Carrier Dynamic Allocation Struct

Table 3 shows an initial analysis of which fields are required for each carrier and which can be common to both carriers.  We assume that a multiblock allocation can use a legacy message and thus doesn’t need to be encoded in the dual carrier part.  

	Field
	One Common

Parameter
	Required per Carrier
	Comments

	<CONTENTION_RESOLUTION_TLLI : bit(32) >
	X
	
	Only required once in the legacy part

	< COMPACT reduced MA : < COMPACT reduced MA IE >>
	N/A
	N/A
	COMPACT is not used, so it’s not worth defining DC for it

	< EGPRS Channel Coding Command : < EGPRS Modulation and Coding IE >>
	
	X
	This could conceivably be different on the two carriers.  

	< RESEGMENT : bit (1) >
	X
	
	To resegment re-transmitted packets or not.  As the assignment is on a per TBF basis we only need one version. 

	EGPRS Window Size : < EGPRS Window Size IE > >
	X
	
	Only one window size required.

	< Access Technologies Request : Access Technologies Request struct >
	X
	
	Only one version required

	< ARAC RETRANSMISSION REQUEST : bit (1) >
	X
	
	Retransmission of Additional Radio Access Capabilities requested. 

	< TLLI_BLOCK_CHANNEL_CODING : bit (1) >


	X
	
	Only need one TLLI_BLOCK_CHANNEL_CODING flag

	< BEP_PERIOD2 : bit (4) >
	X
	
	BEP_PERIOD2 is related to the period over which BEP calculations are made so we can assume that we only need one of these.  

	< Packet Timing Advance : < Packet Timing Advance IE > >
	X
	
	Only one description needed. 

	< Packet Extended Timing Advance : bit (2) >
	X
	
	As above

	< Frequency Parameters : < Frequency Parameters IE > >
	
	X
	Special compact DC frequency parameters element needed in message extension or two legacy IEs. 

	< Dynamic Allocation : < Dynamic Allocation struct > >
	
	X
	May need 2 versions for full flexibility coding

	< Multi Block Allocation : < Multi Block Allocation struct > >
	X
	
	Only one needed as limited to small message transfers.  

	< PFI : bit (7) >
	X
	
	Only one required

	< RLC_MODE : bit (1) >
	X
	
	Only one RLC mode for the TBF


Table 3 :- Analysis of EGPRS parameters in PUA

	< Packet Uplink Assignment message content > ::=


< PAGE_MODE : bit (2) >


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


{
{ 0
< Global TFI : < Global TFI IE > >



| 10
< TLLI / G-RNTI : bit (32) >



| 110
< TQI : bit (16) >



| 111
< Packet Request Reference : < Packet Request Reference IE > > }



{ 0

-- Message escape


{
< CHANNEL_CODING_COMMAND : bit (2) >

…

<skip GPRS single carrier part>

…






< padding bits > } } }





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



| 1
-- Message escape bit used to define EGPRS message contents




{ 00 {
{ 0 | 1 <CONTENTION_RESOLUTION_TLLI : bit(32) > }
..

<skip EGPRS single carrier option>

…









< padding bits > } } 



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




| 01 -- message escape for dual carrier




{
{ 0 | 1 <CONTENTION_RESOLUTION_TLLI : bit(32) > }





< RESEGMENT : bit (1) >






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






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






< ARAC RETRANSMISSION REQUEST : bit (1) >






< TLLI_BLOCK_CHANNEL_CODING : bit (1) >







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






< Packet Timing Advance : < Packet Timing Advance IE > >






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






{ 0 | 1 < Single Channel Release : bit (1) > }






< Dual Carrier Dynamic Allocation: < Dual Carrier Dynamic Allocation struct > > 






< EGPRS Channel Coding Command C1: < EGPRS Modulation and Coding IE >> 






< EGPRS Channel Coding Command C2: < EGPRS Modulation and Coding IE >>






{ 00

-- No frequency parameters included






| 01

-- Legacy IEs used







{ 0 | 1 < Frequency Parameters C1 : < Frequency Parameters IE > > }






{ 0 | 1 < Frequency Parameters C2 : < Frequency Parameters IE > > }





| 10

-- Optimized Dual Carrier frequency parameters used 







 < Dual Carrier Frequency Parameters: < Dual Carrier Frequency Parameters IE > > 





! < Frequency Parameters error: { 11 } bit(*) = < no string> > }  -- reserved for future used





{ 0 | 1
< RB Id : bit (5) > 








{ 0 | 1 < G-RNTI extension : bit (4) > } 








{ 0 | 1 < Uplink Control Timeslot : bit (3) > } }






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





{ 0 | 1
< RLC_MODE : bit (1) > }





< padding bits > 




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




! < Message escape : { 10 | 11 } bit (*) = <no string> > } } – Extended for future changes


! < Address information part error : bit (*) = < no string > > } 


! < Distribution part error : bit (*) = < no string > > ;




Table 4 :-Packet Uplink Assignment Message for Dual Carrier

Note that the only new IEs defined for the PUA are the optimized Dual Carrier Frequency Parameters IE (see [1.]) and the Dual Carrier Dynamic Allocation struct (see Table 2).

3.5. PACKET DOWNLINK ASSIGNMENT

Table 5 shows an initial analysis of which fields are required for each carrier  for the Packet Downlink Assignment message and which can be common to both carriers.  

	Field
	One Common

Parameter
	Required per Carrier
	Comments

	< MAC_MODE : bit (2) >
	X
	
	Per TBF

	< RLC_MODE : bit (1) >
	X
	
	Per TBF

	< CONTROL_ACK : bit (1) >
	X
	
	Per TBF

	< TIMESLOT_ALLOCATION : bit (8) >
	
	X
	One per carrier or new DC timeslot allocation

	< Packet Timing Advance : < Packet Timing Advance IE > >
	X
	
	Per MS

	< P0 : bit (4) >


0 
< PR_MODE : bit (1) > 
	
	X
	Power control is per carrier. 

	< Frequency Parameters : < Frequency Parameters IE > >
	
	X
	Different for each carrier

	< DOWNLINK_TFI_ASSIGNMENT : bit (5) >
	X
	
	Per TBF

	< Power Control Parameters : < Power Control Parameters IE > >
	
	X
	

	< TBF Starting Time : < Starting Frame Number Description IE > >
	X
	
	Per TBF

	< EGPRS Window Size : < EGPRS Window Size IE >>
	X
	
	Per TBF

	< LINK_QUALITY_MEASUREMENT_MODE : bit (2) >
	
	X
	may be different for each carrier

	< BEP_PERIOD2 : bit(4) >
	X
	
	same period can be used on both carriers

	<Packet Extended Timing Advance : bit (2)>
	X
	
	Per MS

	< COMPACT reduced MA : < COMPACT reduced MA IE >>
	N/A
	N/A
	No need to support compact

	< RB Id : bit (5)
	X
	
	Per RB

	< G-RNTI extension : bit (4) >
	X
	
	Per MS

	< Uplink Control Timeslot : bit (3) >
	
	
	Does this need to be per carrier?

	< HFN_LSB : bit (1) >
	X
	
	

	< PFI : bit (7) >
	X
	
	Per RB


Table 5 :- Analysis of EGPRS parameters in PDA

Based on the analysis of Table 5, a possible coding for the Packet Downlink Assignment is shown in Table 6.  We assume that there is no need to include Compact allocations in the assignment message.  
	< Packet Downlink Assignment message content > ::=


< PAGE_MODE : bit (2) >


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


{
{ 0
< Global TFI : < Global TFI IE > >



| 10
< TLLI/ G-RNTI : bit (32) > }



{ 0

-- Message escape



{
< MAC_MODE : bit (2) >





< RLC_MODE : bit (1) >





< CONTROL_ACK : bit (1) >





< TIMESLOT_ALLOCATION : bit (8) >





< Packet Timing Advance : < Packet Timing Advance IE > >





{ 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) > }





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






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






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






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






0


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






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

-- Receiver backward compatible with earlier version






| 1








-- Additional contents for Release 1999






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









< LINK_QUALITY_MEASUREMENT_MODE : bit (2) >









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







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







{ 0 | 1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }







{ null | 0 bit** = < no string > 
-- Receiver backward compatible with earlier version







| 1





-- Additions for REL-5







{ 0 | 1
< RB Id : bit (5) > 










{ 0 | 1 < G-RNTI extension : bit (4) > } 










{ 0 | 1 < Uplink Control Timeslot : bit (3) > }










{ 0 | 1 < HFN_LSB : bit (1) > } }








{ null | 0 bit** = < no string >  -- Receiver backward compatible with earlier version









| 1 


-- Additions for REL-6









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








{ null | 0 bit** = <no string>
-- Receiver backward compatible with earlier version










| 1



-- Additions for Rel-7










{ 0 | 1 < Dual Carrier Assignment Info : < Dual Carrier Assignment Info struct > > }



< padding bits > } } } } }//




-- truncation at end of message allowed, bits '0' assumed








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



| 1 









-- message escape for dual carrier



{ 00 {
< MAC_MODE : bit (2) >





< RLC_MODE : bit (1) >





< CONTROL_ACK : bit (1) >





< DUAL_CARRIER_TIMESLOT_ALLOCATION: bit (16) >





< Packet Timing Advance : < Packet Timing Advance IE > >






{ 00

-- No frequency parameters included





| 01

-- Legacy IEs used






{ 0 | 1 < Frequency Parameters C1 : < Frequency Parameters IE > > }






{ 0 | 1 < Frequency Parameters C2 : < Frequency Parameters IE > > }





| 10

-- Optimized Dual Carrier frequency parameters used 







 < Dual Carrier Frequency Parameters: < Dual Carrier Frequency Parameters IE > > 






! < Frequency Parameters error: { 11 } bit(*) = < no string> > }  -- reserved for future used  





{ 0 | 1
< P0_C1 : bit (4) >








< PR_MODE_C1 : bit (1) > }






{ 0 | 1
< P0_C2 : bit (4) >








< PR_MODE_C2 : bit (1) > }






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





{ 0 | 1 < Power Control Parameters C1 : < Power Control Parameters IE > > }





{ 0 | 1 < Power Control Parameters C2 : < Power Control Parameters IE > > }





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





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







< LINK_QUALITY_MEASUREMENT_MODE_C1 : bit (2) >








< LINK_QUALITY_MEASUREMENT_MODE_C2 : bit (2) >








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






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





{ 0 | 1
< RB Id : bit (5) > 








{ 0 | 1 < G-RNTI extension : bit (4) > } 








{ 0 | 1 < Uplink Control Timeslot : bit (3) > }








{ 0 | 1 < HFN_LSB : bit (1) > } }






< padding bits > }//




-- truncation at end of message allowed, bits '0' assumed





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




! < Message escape : { 01 | 10 | 11 } bit (*) = < no string > }



! < Address information part error : bit (*) = < no string > > }


! < Distribution part error : bit (*) = < no string > > ;




Table 6 :-Packet Downlink Assignment Message for Dual Carrier

The only new IEs required for this message are the already introduced Dual Carrier Frequency Parameters IE.  Some new fields such as the DUAL_CARRIER_TIMESLOT_ALLOCATION are required, but these are based on existing fields (e.g. TIMESLOT_ALLOCATION).  The suffix C1 or C2 is used in label names to indicate if the parameter relates to carrier 1 or carrier 2.  
4. Conclusions

This paper has analysed the requirements for coding the Packet Uplink Assignment and Packet Downlink Assignment messages for Dual Carrier in the downlink operation.  Fields that need to be common and those that need to be on a per carrier basis have been identified and proposals for the CSN.1 coding of these messages have been provided.  
If GERAN endorses the approach and the general structure of the messages, this will enable the other assignment messages to coded in a similar manner allowing progress to be made on stage 3 specifications for the Dual Carrier in the Downlink feature.  
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