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Multiple TBF Downlink Assignment

1 Scope of Paper

The following messages shall be used in Iu mode to assign a single downlink TBF.  These messages require minimal changes which are dealt with in the separate CRs to 44.060 [10].

· PACKET DOWNLINK ASSIGNMENT (PDA)

· PACKET TIMESLOT RECONFIGURE (PTR)
The following messages shall be used in Iu mode to assign multiple downlink TBFs.  This paper proposes the following message types and formats for assigning multiple resources in Iu mode.

· MULTIPLE TBF DOWNLINK ASSIGNMENT (MTDA)

· MULTIPLE TBF TIMESLOT RECONFIGURE (MTTR)

Note that the PACKET TIMESLOT RECONFIGURE and MULTIPLE TBF TIMESLOT RECONFIGURE messages shall only be used to reassign/allocate uplink AND downlink resources.  If only uplink or only downlink resources are being reassigned or allocated, the respective uplink or downlink assignment messages shall be used instead.  In this paper, the downlink assignment structures will also be reused in the PACKET / MULTIPLE TBF TIMESLOT RECONFIGURE messages, the details are contained in the CR [9].

For a description of the multiple TBF concept, including downlink resource assignment, see [5].

2 Downlink assignment procedure

Figure 1 shows the basic details of the two main messages used to assign downlink resources for A/Gb- and Iu mode.

	R5 messages
	Direction of message
	Sent on which channel(s)?
	Used to assign…
	Used in which mode?

	Packet Downlink Assignment
	Downlink
	PAGCH, PACCH
	A single TBF to one MS
	A/Gb- and Iu mode

	Multiple TBF Downlink Assignment
	Downlink
	PACCH
	Multiple TBFs to one MS
	Iu mode only


Figure 1: Iu mode downlink resource assignment messages

The MULTIPLE TBF DOWNLINK ASSIGNMENT message is sent by the network to the MS in response to data arriving from the CN for an MS and shall be derived from the coding for the PACKET DOWNLINK ASSIGNMENT message.  The MULTIPLE TBF DOWNLINK ASSIGNMENT message shall only be sent on the PACCH (and not on the PAGCH).  Figure 2 shows when a PACKET DOWNLINK ASSIGNMENT message and when a MULTIPLE TBF DOWNLINK ASSIGNMENT message is used.

The MULTIPLE TBF DOWNLINK ASSIGNMENT message shall be used to assign multiple downlink TBFs which all share a common timeslot allocation.  Each TBF shall be given a valid TFI for all the downlink timeslots allocated to a mobile.  This means that the GERAN has a large degree of flexibility regarding the scheduling of TBFs on to any of the timeslots available for a mobile.  However, this does reduce the total number of TBFs that can be supported on those timeslots which is particularly significant for SBPSCHs.


[image: image1.wmf] 

Multiple 

messages

 

Paging

 

Paging

 

PDA

 

or MTDA

 

Data

 

Data

 

A/Gb

-

mode

 

Iu

-

mode

 

MS

 

MS

 

GERAN

 

GERAN

 

(PACCH)

 

(PPCH)

 

(PPCH)

 

(PACCH)

 

(PDTCH)

 

(PDTCH)

 

Multiple 

messages

 

PDA

 


Figure 2: Message flows for assigning downlink resources in A/Gb- and Iu mode

A single MULTIPLE TBF DOWNLINK ASSIGNMENT message can assign multiple downlink TBF resources if the following criteria are true:

· The coding scheme for each TBF assigned in this message shall be the same

· Multiple downlink TBFs shall share the same timeslot allocation, that is, for all the downlink timeslots allocated to a mobile, each TBF shall have a valid TFI.

If the following is true, then more than one MTDA message must be sent.

· The message length exceeds 368 bits (2 radio blocks)

3 Downlink assignment message format

The PACKET DOWNLINK ASSIGNMENT message currently enables the network to overwrite the current allocation by changing the allocated timeslots, MAC mode, and TFI of a TBF.  Similar functionality needs to be provided in the MULTIPLE TBF DOWNLINK ASSIGNMENT message in order to change existing allocations and/or add extra allocations/TBFs.

When reconfiguring or assigning downlink resources, the MS needs to know the following details:

For the MS:

· Coding scheme for all TBFs being assigned in this message (shall be common within each message)

· Downlink timeslot(s) allocated to it (on which to listen)

For each TBF:

· RB Id of the RB associated with the TBF

· TFI value.  It is assumed that the TFI will be valid for all timeslots allocated to the MS.  It is then up to the network to schedule TBFs on one (or more) timeslots, however this may be done dynamically and does not need to be signalled to the MS in advance.  The MS must listen on all downlink timeslots allocated to it.

· RLC mode (also indirectly known from the RB Id)

· (Optional) EGPRS Window Size

This information is shown graphically in Figure 3.

	TFI value (5 bits)
	RB Id (5 bits)
	EGPRS Window Size

	TFI1
	RB_ID7
	64

	TFI2
	RB_ID8
	64

	TFI3
	RB_ID9
	64

	Timeslot bitmap (for all DL TBFs)
	00111100
	

	Coding scheme to be used
	(M)CS-x
	


Figure 3: Information required for downlink allocation

The coding for the MULTIPLE TBF DOWNLINK ASSIGNMENT message has added the RB ID for each TBF and optional window size.  This generates a minimum additional overhead of six bits per TBF.  

The TIMESLOT_ALLOCATION field is used to indicate on which timeslots the TBFs are valid.  The Downlink TBF Assignment structure repeats for each TBF that is assigned in the message.

	In MULTIPLE TBF DOWNLINK ASSIGNMENT message

< TIMESLOT_ALLOCATION: bit (8) >

{ 1 < Downlink TBF Assignment : < Downlink TBF Assignment struct > > ** 0 }







– repeated for each TBF assigned in this message 

Additional Structure

< Downlink TBF Assignment struct > ::=


< RB_ID : bit (5) >



< TFI_ASSIGNMENT : bit (5) >  


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



Figure 4: Proposed coding for downlink assignment

For the details of the full message, see the associated CR paper [8].

4 Packet Timeslot Reconfigure

The PACKET TIMESLOT RECONFIGURE message is sent by the GERAN to the MS to reconfigure established resources from one timeslot to another, or from one resource allocation to another.  It should be able to reconfigure all TBFs on one timeslot using one message.  This message is fairly sensitive to additions, as it is close to the limit of 2 downlink radio blocks already.

In the multiple TBF case, there is a need to distinguish between a new allocation and a reassignment of old resources for each TBF addressed in the message.  It is proposed that this be achieved by including the RB Id field with each TFI.  If this RB Id was not previously mapped to a TBF, then the allocation is a brand new one; if it was, it tells the mobile which of the current TBFs to reconfigure.

For the assignment descriptions, the same constructions can be used as in the PUA and PDA messages.  
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