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Multiple TBF Uplink Assignment

1 Scope of Paper

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

 REF CR_Iu \h 
[11].

· PACKET UPLINK ASSIGNMENT (PUA)

· PACKET TIMESLOT RECONFIGURE (PTR)

The following messages shall be used in Iu mode to assign multiple uplink TBFs.  This paper proposes the following message types and formats for assigning multiple resources in Iu mode.

· MULTIPLE TBF UPLINK ASSIGNMENT (MTUA)

· 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/allocated, the uplink/downlink assignment messages shall be used instead.  In this paper, the uplink assignment structures will be reused in the PACKET / MULTIPLE TBF TIMESLOT RECONFIGURE messages, the details are contained in CR [9].

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

2 Uplink Assignment procedure

Figure 1 shows the basic details of the two main messages used to assign uplink 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 Uplink Assignment
	Downlink
	PAGCH, PACCH
	A single TBF to one MS
	A/Gb- and Iu mode

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


Figure 1: Iu mode uplink resource assignment messages

The MULTIPLE TBF UPLINK ASSIGNMENT message is sent by the network to the MS to assign more than one TBF to a single MS and shall be derived from the coding for the PACKET UPLINK ASSIGNMENT message which shall still be used to assign a single TBF to an MS (both in A/Gb- and in Iu mode).

The MULTIPLE TBF UPLINK ASSIGNMENT message shall only be sent on the PACCH (and not on the PAGCH).  As shown in Figure 2, the MULTIPLE TBF UPLINK ASSIGNMENT (MTUA) message is sent by the network in response to a MULTIPLE TBF RESOURCE REQUEST (MTRR) message sent by the MS as the second phase of a two-phase access.  The MULTIPLE TBF UPLINK ASSIGNMENT message shall only be sent on the PACCH (and not on the PAGCH).  A PACKET UPLINK ASSIGNMENT message will always be sent in response to the initial PCR message (first red message for A/Gb- and Iu mode), this will be an unmodified A/Gb-mode message as the mode of the MS may not be known (depending on the cause value used in the PCR).  Figure 2 shows when a PACKET UPLINK ASSIGNMENT message and when a MULTIPLE TBF UPLINK ASSIGNMENT message is used.

The mobile station may be addressed by TFI, TQI, TLLI/G-RNTI, or Packet Request Reference depending upon the procedure used.  Changes will need to be made to the message for R5 Iu mode due to the use of the G-RNTI identifier and inclusion of an RB id when assigning resources to a single TBF (see section 5 in [5]).
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Figure 2: Message flows for an MS requesting uplink resources in A/Gb- and Iu mode
A single MULTIPLE TBF UPLINK ASSIGNMENT message can assign multiple uplink TBF resources according to the following criteria:

· Up to 8 TBFs can be assigned

· The coding scheme shall be the same for all TBFs

· Dynamic allocation shall be used

If the assignment description exceeds 368 bits, then more than one MTUA message must be sent.

This will happen if a combination of the following situations occurs:

· 8 UL TBFs are assigned in one message

· Assignment is for a multi-slot mobile operating on more than 4 UL timeslots

· Assignment involves different USFs for each timeslot on which a TBF is assigned

3 Uplink assignment message format

Multiple uplink TBFs shall be assigned a valid TFI for all uplink timeslots allocated to the mobile but may not be given a valid USF for all these timeslots.  This is because the USF field is 3 bits and only provides scheduling opportunities for 8 TBFs per timeslot at any one time, which is particularly restrictive for SBPSCHs (on which more than 8 TBFs may often want to use resources at any one time).  The network will assign USFs to TFIs using the PACKET / MULTIPLE TBF UPLINK ASSIGNMENT message and can reconfigure an MSs TBFs dynamically [3].

When reconfiguring or assigning shared or dedicated uplink resources, the MS needs to know the following details:

For each TBF:

· Whether the TBF request has been accepted, rejected or queued

· RB Id of the RB associated with the TBF

· TFI value

· Timeslot(s) on which the TFI is valid

· USF(s) assigned to the TBF on each BPSCH/timeslot

For each Uplink Timeslot:

· The USF granularity for all TBFs on this timeslot (assumed fixed granularity per timeslot)

· The power control parameters for this timeslot (if applicable)

This information is shown graphically in Figure 3.

	TFI value
	RB Id
	Timeslots on which this TFI may be used

	TFI2 

	RB_ID7
	2 with USF2, 3 with USF6, 4 with USF5

	TFI14 

	RB_ID8
	2 with USF3, 3 with USF1


Figure 3: Information required for uplink dynamic allocation

Multiple uplink TBFs shall have a valid TFI for all uplink timeslots allocated to the mobile but may not have a valid USF for all these timeslots.  This is because the USF field is 3 bits and only provides scheduling opportunities for 8 TBFs per timeslot at any one time.  The network will assign USFs to TFIs using the PUA message and can reconfigure an MSs TBFs dynamically.

NB: See comments in the table highlighted yellow for explanations.

	In MULTIPLE TBF UPLINK ASSIGNMENT message

0 | 1
< Multiple TBF allocation : < Uplink Assignment struct > > }

Additional Structure

< Uplink Assignment struct > ::=


-- Default is dynamic allocation

< EXTENDED_DYNAMIC_ALLOCATION : bit (1) >


{ 0 | 1 < P0 : bit (4) > 


-- whether DL power control is used


< PR_MODE : bit(1) > }


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


{ 0 | 1



< Timeslot description 
: < Timeslot description struct > >



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


}

} ;



	Additional Structure
< Timeslot description struct > ::=


{  0 
-- without power control params


{ 0 | 1
< USF_GRANULARITY 
: bit(1) > }
-- ‘0’ means TS not assigned

| 1  
-- with power control params


< ALPHA : bit (4) >





{ 0 | 1
< USF_GRANULARITY 
: bit(1) >
--  ‘0’ means TS not assigned



< GAMMA_TN0 : bit (5) > }


} ;



	Additional Structure
< Uplink  TBF Assignment  struct > ::= 
-- Recursive for multiple TBFs

< UPLINK_RB_ID : bit (5) >


< UPLINK_TFI_ASSIGNMENT : bit (5) >


{ 0 | 1 
< RLC_DATA_BLOCKS_GRANTED 
: bit (8) > }  


{ 0 
< USF ALLOCATION 
: bit (3) >


| 1 
< USF Assignment 
: < USF Assignment struct > > }

;



	Additional Structure

< USF Assignment struct > ::=

-- Recursive for multiple USFs (per TBF)

{  1 
< USF_ALLOCATION: bit (3) >


 | 0  



-- no valid USF for this TS
};

	Extension for PACKET UPLINK ASSIGNMENT message for Iu mode (for single TBF assignment)

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

 | 1


{    0 | 1 < G-RNTI_extension: bit(4) >


     0 | 1 < Single TBF allocation : < Uplink Assignment struct > >  }


Figure 4: Proposed coding for uplink assignment

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