3GPP TSG GERAN #6

Tdoc GP-011548 

Naantali, Finland

Agenda Item  7.2.5.6

27th – 31st August 2001

Source: Siemens            

                                                                                                 

Outstanding issues of the multiple TBF concept

1. Introduction

This contribution handles the issues that are still outstanding following the agreement at the TSG GERAN #5  (28th May – 1st June 2001) to introduce the Multiple TBF concept into GERAN R5.

Multiple TBFs per MS are to be supported for mobiles operating in Iu mode (and possibly R5 Gb mode). Two problems have been identified regarding the proposed format of the RLC/MAC control messages, the length and format of the PACKET TIMESLOT RECONFIGURE message and the proposed polling method for TBFs carrying acknowledged RLC mode data.

1.1. Packet Timeslot Reconfigure

The PACKET TIMESLOT RECONFIGURE message needs to be able to reassign all of the uplink and downlink resources (TBFs) belonging to one MS on one or several timeslots.  Introducing multiple TBFs per mobile means that additional information on TFIs / USFs / timeslots needs to be included in the allocation structures in the PTR message.  The minimum and maximum PTR message lengths are calculated in section 2.  The extra capacity required for multiple TBFs is analysed in section 3.4.

Depending on the allocation method for uplink TBFs (fixed or dynamic), either an allocation bitmap or a list of USFs for each timeslot is specified.  Proposed modifications to the format of these structures to support multiple TBFs are presented in section 3.

1.2. Polling for Packet Downlink Ack/Nacks

The current method (R4) employed by the network to poll for Packet Downlink Ack/Nack messages is to send an RLC/MAC data block addressed to the mobile with the appropriate value of the RRBP field.  When considering multiple TBFs allocated to a single mobile, the method has to be extended to allow the network to specify which downlink TBF is being polled.  

This paper presents a simple solution to this problem utilising the TFI value of the downlink RLC/MAC block to indicate to the mobile which TBF is being polled.  The mobile responds by sending the Packet Downlink Ack/Nack message relating to the specified TBF.  The mobile also needs to keep track of the last message sent on each TBF in order for control messages and Ack/Nack messages to be alternately sent.  This ensures that both types of message are sent with a minimum of delay.

2. Packet Timeslot Reconfigure Message Length

The maximum PACKET TIMESLOT RECONFIGURE message length is defined as 2 radio blocks (as it is a downlink control message), however it must be ensured that the length never exceeds this.  This section assesses the length of the PACKET TIMESLOT RECONFIGURE message in typical configurations according to version 4.1.0 of the RLC/MAC protocol, TS 44.060. It is also advantageous to keep the length of the PTR to 1 RLC/MAC block under most circumstances

2.1. Configuration where one block is sufficient today

The following assumptions are made:

· 1 uplink timeslot is assigned to one open-ended EDGE mode TBF
· Dynamic allocation is used

· 1 downlink timeslot is assigned to one EDGE mode TBF
It is assumed that PTR is used to allocate a new TBF rather than reallocate an existing one.

In this configuration, where 2 uplink timeslots have been assigned to one uplink TBF and one downlink timeslot to a downlink TBF, the message fits easily into one RLC/MAC control block (184 bits or 23 octets).   See section 7.1 in the appendix for the message format description.

2.2. Maximum configuration

The following encoding is thought to provide the maximum length of a PACKET TIMESLOT RECONFIGURE. 

The following assumptions are made:

· 4 downlink timeslots are assigned to a close-ended EDGE mode TBF

· 4 uplink timeslots are assigned to a close-ended EDGE mode TBF

· Fixed allocation is used

It is assumed that PTR is used to allocate a new TBF rather than reallocate an existing one.  See section 7.2 in the appendix for the message format description.
3. Packet Timeslot Reconfigure Message Format

3.1. General points

In the case of reconfiguring or assigning resources, the MS needs to know the:

a) TFI of each TBF that is allocated to the MS

b) RB Id of each TBF in order to either allocate a new TBF, or identify a TBF which has been reassigned a new TFI and TS.  The old TFI value can be determined by looking up the RB ID to retrieve the TFI that the TBF was previously using.

c) Timeslots on which each TFI is valid.  This determines how many timeslots the TBF can operate on.  If there are no free TFIs, the TBF cannot use that timeslot.  

d) Full list of timeslots on which to listen (for downlink TBFs)

e) RLC mode for each TBF (for new downlink TBFs)

f) USF assigned to each TBF (for uplink TBFs using dynamic allocation)

3.1.1. Working Assumptions

· Assume that the coding scheme is the same for all TBFs belonging to one MS

· Assume that USF granularity is the same for all TBFs belonging to one MS

· Assume that PTR message is used to reassign/allocate uplink AND downlink resources. (If only UL or only DL, the PUA or PDA message can be used)

3.1.2. Changes necessary for Multiple TBFs

Some multi-slot mobiles are able to use more than one timeslot in the uplink, see Table 1.  It is currently believed that the majority of MSs will use only one timeslot in the uplink, but may use several timeslots in the downlink, e.g. 4 DL, 1 UL.  However, the coding must be equally suited to the multislot class mobiles which can use more than one UL timeslot (see classes 5 and 12 below for example).

	Multi-slot class
	Max Rx (i.e. DL)
	Max Tx (i.e. UL)
	Sum
	Type

	1
	1
	1
	2
	1

	5
	2
	2
	4
	1

	8
	4
	1
	5
	1

	12
	4
	4
	5
	1


Table 1: Examples
 of multi-slot classes [Adapted from 05.02]

The TFI assignment field needs to be modified to include more than one TFI value for multiple TBFs.  The relevant sections of the PTR message are looked at in detail and changes proposed for the support of multiple TBFs.

	TFI value
	RB Id (new or to identify previous TFI)
	Timeslots on which this TFI is valid (either all UL or all DL)

	TFI2 

	RB_ID9
	2,3,4,7

	TFI14 

	RB_ID5
	2,3,4


Table 2: Example format of information required for TBF reassignment/allocation

3.2. Downlink TBF fields

The information currently provided in the PTR message for a downlink TBF is as shown.  

	< DOWNLINK_RLC_MODE : bit (1) >

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


< DOWNLINK_TIMESLOT_ALLOCATION: bit (8) >
	· Acknowledged (0) or unacknowledged (1) mode

· Value of the TFI allocated to the MS

· Bitmap field indicating on which timeslots the TFI is valid


The proposed coding has added the RLC mode and the (new or already allocated) RB ID for each TBF.  This generates an approximate additional overhead of 6 bits per TBF.

	{ 0 | 1 < Downlink Assignment struct > }

< Downlink Assignment struct > ::=  


< DOWNLINK_TIMESLOT_ALLOCATION: bit (8) >


< TFI Assignment struct >




{  0 | 1  < Downlink Assignment struct > };


< TFI Assignment struct > ::=


< DOWNLINK_TFI_ASSIGNMENT : bit (5) >


< DOWNLINK_RB_ID : bit (5) >



< DOWNLINK_RLC_MODE : bit (1) >  





{  0 | 1  < TFI Assignment struct > };
	The DOWNLINK_TIMESLOT_ALLOCATION field for each TFI is again used to indicate on which timeslots each TFI is valid.

A recursive list of DOWNLINK_TFI_ASSIGNMENT fields indicates the TFIs and RB_IDs of the TBFs allocated to the mobile.  


Figure 1: Proposed coding for downlink TFI assignment

The length of the coding section for downlink TFI assignment is shown in Table 3.

	Bits

	Number of different TS sets

	Number of TBFs 
	1
	2
	4
	8

	1
	21
	-
	-
	-

	2
	33
	42
	-
	-

	4
	57
	66
	84
	-

	8
	105
	113
	142
	168


Table 3: Description length for downlink TBFs

As shown in Table 3, the length of the description depends, not on the number of timeslots across which the TBF can operate, but rather on the number of TBFs which share the same timeslot allocation.  If, out of a total of four TBFs, three use the timeslots 2,3,4 and the other uses only timeslot 3, then the description length is 66 as there are two different timeslot sets.

3.3. Uplink TBF Fields

In the case of reconfiguring/reassigning uplink TBFs, the network needs to indicate to the mobile which resources are allocated to it using one of two description formats (bitmap or array).

This section looks at how to specify the allocation of multiple TBFs to the MS’s resources for both fixed and dynamic allocation.

3.3.1. Fixed Allocation

In order to support multiple TBFs, an allocation bitmap of the current form is no longer sufficient as it does not show which of the TBFs are assigned to which of the mobile’s resources.  

It is proposed that the coding in Figure 2 be used in conjunction with the existing bitmap structure.  The bitmap remains unchanged and specifies which blocks/block periods are assigned to the mobile, while the coding below provides information on which TBF can send in the timeslots of each of those blocks/block periods and gives the corresponding TFI to use with it.  This enables the MS to choose which UL TBF to schedule in any of its allocated blocks/timeslots according to the requirements of the individual flows.  

	{ 0 | 1 < Uplink Assignment struct > }

< Uplink Assignment struct > ::=  


< UPLINK_TIMESLOT_ALLOCATION : bit (8) >


< TFI Assignment struct >




{  0 | 1  < Uplink Assignment struct > };


< TFI Assignment struct > ::=


< UPLINK_TFI_ASSIGNMENT : bit (5) >


< UPLINK_RB_ID : bit (5) >





{  0 | 1  < TFI Assignment struct > };
	The UPLINK_TIMESLOT_ALLOCATION field for each TFI is again used to indicate on which timeslots each TFI is valid.

A recursive list of UPLINK_TFI_ASSIGNMENT fields indicates the TFIs and RB_IDs of the TBFs allocated to the mobile.  


Figure 2: Proposed coding for uplink TFI assignment using fixed allocation

This structure would allow the network to restrict an UL TBF, if necessary, to a subset of the timeslots that the MS had been allocated by not indicating the TFI can be used on that timeslot.  This coding is identical in structure to the downlink coding, except that the RLC mode does not need to be included here.

	Bits

	Number of different TS sets

	Number of TBFs 
	1
	2
	4
	8

	1
	20
	-
	-
	-

	2
	31
	40
	-
	-

	4
	53
	62
	80
	-

	8
	97
	106 
	124
	160


Table 4: Description length for fixed allocation

Again the length of the description depends, not on the number of timeslots across which the TBF can operate, but rather on the number of TBFs which share the same timeslot allocation.  

The total length for describing fixed allocation needs to include the bitmap length as well, this is not shown in the numbers above.

3.3.2. Dynamic Allocation

In the case of dynamic allocation, the network needs to specify which USFs can be used and on which timeslots.  The expected additional information for each TBF is shown in Table 5.

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

	TFI2 

	RB_ID7
	on 2 with USF2, on 3 with USF2, on 4 with USF4

	TFI14 

	RB_ID8
	on 2 with USF5, on 3 with USF3


Table 5: Example format of information required for dynamic allocation

A graphical representation of how this information has been coded is shown below.  The proposed coding allows the description of a TBF which does not have a valid USF for all the timeslots listed in the initial bitmap by using a “not valid” flag.  In the case where a USF is repeated for a number of timeslots, a “ditto” flag is used.

	
	Bitmap

	TFI value
	0
	1
	1
	1
	0
	1
	0
	0

	TFI2
	
	USF5
	“
	“
	
	USF2
	
	

	TFI3
	
	N/v
	USF1
	“
	
	n/v
	
	


n/v = not valid,  “ = ditto previous value

In this example, the TBF with TFI2 is able to use USF5 on any of timeslots 1,2,3 but must use USF2 for timeslot 5.  The TBF with TFI3 can only send on timeslots 2 and 3, for this it can use USF1.  All of these details can be captured in the proposed description format.

This description uses the following fields to describe the allocation structure:

Common to all TBFs

1. Timeslot map (8 bits)

2. USF Granularity (1 bit) – see working assumptions

Per TBF

3. TFI value (5 bits)

4. RLC Data blocks granted (optional) (8 bits)

5. Variable length list relating to the timeslot map indicating for each TS whether a new USF value is used, or simply the same USF as for the previous entry.

	<Dynamic Allocation struct > ::=


…

-- Modified section


{ 0   -- TFI Allocation (up to a maximum?), indicating TFI, USF(s) and TS(s)to be assigned to the TBF


0 | 1 <Common Timeslot map: bit (8) >   -- i.e. 01110000 means TS 1,2,3 can be used



< USF_GRANULARITY : bit (1) >



< Uplink TFI Assignment struct >


| 1  
-- TFI Allocation (up to a maximum?) with Power Control Parameters



… 

 } ;

	< Uplink TFI Assignment struct > ::=




< UPLINK_TFI_ASSIGNMENT : bit (5) >


< UPLINK_RB_ID : bit (5) >


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


< USF Assignment struct >



{  0 | 1  < Uplink TFI Assignment struct > };



	< USF Assignment struct > ::=


{  1 < USF_ALLOCATION: bit (3) >


 | 00  -- no valid USF for this TS


 | 01 – ditto, same USF valid as for previous TS


 }



{ 0 | 1 < USF Assignment struct >  } ;


Figure 3: Proposed coding for uplink TFI assignment using dynamic allocation

This scheme uses 3 bits to indicate the USF value, then 2 bit “ditto” markers for the following timeslots (reducing the bit count).  If necessary, a new USF value can be inserted at any point during the listing.  The list is ordered according to the timeslot map which is common for all TBFs to prevent repeating the TS/USF pairings.

	Bits

	Number of TS each TBF is on

	Number of TBFs
	1
	2
	3
	4

	1
	27
	30 (32)
	33 (37)
	36 (42)

	2
	44
	50 (54)
	56 (64)
	62 (74)

	4
	78
	90 (98)
	102 (118)
	114 (138)

	8
	146
	170 (186)
	194 (226)
	218 (266)


Table 6: Description length for uplink TFI Assignment struct

The proposed dynamic allocation description length is shown in Table 6.  The minimum values are given where only one USF value need be defined for each TBF.  The figures in parenthesis represent the worst-case scenario where a different USF value is used for each timeslot. 

3.4. Impact of proposed coding on PTR message length

From the previous section it was found that using dynamic uplink allocation is likely to incur the largest message size (unless a very large bitmap is used for fixed allocation).  Hence an analysis of the total message length has been performed, in order to show how many TBFs could be allocated/reassigned using a PTR message of two radio blocks.

Configuration details

The following table shows the fields that are optional in the PACKET TIMESLOT RECONFIGURE message and the ones which have been included for the purpose of these length calculations.

	Optional Fields Included

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

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

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

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

{ 0 | 1 < P0 : bit (4) >  

          < PR_MODE : bit(1) > }


	Bits

5

5

2

39 (typical value)
4

1

	Optional Fields Excluded

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

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


	Bits (Reason)

8 (close-ended TBF only)

17 (optional for dynamic or extended dynamic allocation)


Simplest configuration (multiple TBFs share properties)

This calculation is done on the basis that:

· All DL TBFs share the same timeslot set (i.e. ALL operate on TS x,y,z)

· Each UL TBF has a single (common) USF value to use on all the timeslots it has been allocated

	Bits
	Number of UL TBFs

	Number of DL TBFs
	1
	2
	4
	6
	8

	1
	172*
	189
	223
	257
	291

	2
	184*
	201
	235
	269
	303

	4
	208
	225
	259
	293
	327

	7
	244
	261
	295
	329
	363**

	10
	280
	297
	331
	365**
	-

	13
	316
	333
	367**
	-
	-

	15
	340
	357**
	-
	-
	-

	17
	364**
	-
	-
	-
	-


* 
Configuration that fits into a single radio block

**
Maximum configuration for two radio blocks

With these assumptions, 2 DL and 1 UL TBFs can be addressed in a single radio block message.  This is considered to be a significant benefit in the near future as mobiles may well operate with only 1DL and 1UL TBF (even if they are capable of more).

Complex configuration (most detailed info required)

· Each DL TBF has a different set of timeslots allocated to it

· UL TBFs all have a different USF value for each timeslot it has been allocated

	Bits
	Number of UL TBFs

	Number of DL TBFs
	1
	2
	3
	4

	1
	172*
	195
	224
	259

	2
	193
	216
	245
	280

	4
	235
	258
	287
	322

	6
	256
	300
	329
	364**

	7
	298
	321
	350**
	

	9
	340
	363**
	
	

	10
	361**
	
	
	


* 
Configuration that fits into a single radio block

**
Highest configurations for two radio blocks

It is believed that these values indicate sufficient TBFs can be reassigned/allocated using a single message (of two radio blocks) for the proposed coding to be accepted.

4. Polling for Packet Downlink Ack/Nacks

4.1. Problem Description

The current method of polling for a Packet Downlink Ack/Nack, as outlined in section 8.1.2.2 of [2], involves the network asserting the correct value of the Relative Reserved Block Period (RRBP) field in a downlink RLC/MAC data block addressed to the mobile.  

As shown in Figure 4, the mobile responds with a Packet Downlink Ack/Nack message in the appropriate PACCH block (as indicated in the RRBP).  If another RLC/MAC control message is waiting to be transmitted it takes precedence over the Packet Downlink Ack/Nack message but one in every two opportunities must be made available for sending Packet Downlink Ack/Nack messages.  
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Figure 4
Current Polling Procedure for Downlink Ack/Nack

The problem with this procedure when multiple TBFs are introduced is that the polling request (essentially the RRBP field in the downlink RLC/MAC data block) cannot specify which TBF is being polled.  

4.2. Proposed Solution

It is considered essential that the network is able to poll the mobile for Packet Downlink Ack/Nacks on any of the allocated TBFs at any time that the network chooses.  It is also considered to be important to minimise the amount of downlink bandwidth used for the polling request.  

With these two considerations in mind, the following solution is proposed.  The TFI value in the downlink RLC/MAC data block is used to identify the TBF that is being polled (with an appropriate value of RRBP).  This means that no extra bandwidth is being utilised on the downlink (same as with a single TBF) and it is only the mobile procedures that have to be modified.  The mobile simply has to identify which of the downlink TBFs is being polled for Packet Downlink Ack/Nacks (by decoding the TFI in the downlink data block) and respond with appropriate Ack/Nack bit map as shown in Figure 5.  


[image: image2.wmf]Pckt Down Ack/Nack

(DL TFIx, Ack/Nack,

Channel Quality)

MS

RLC/MAC Data Block

(valid RRBP, TFIx)

BSS

Mobile selects Ack/Nack

bit map for TFIx


Figure 5
Proposed Polling Procedure for Downlink Ack/Nacks

It is currently specified that another Control Message can use the uplink PACCH opportunity when the MS is polled.  However, the mobile must be able to send an Ack/Nack one in every two opportunities.  This principle should be extended to the multiple TBF case on a per TBF basis.  This means that the mobile must allow each TBF to respond with an Ack/Nack on every second opportunity even if another Control Message is waiting to be sent.  

5. Conclusion

It has been shown that the message lengths for the Packet Timeslot Reconfigure message, while not always being concise enough to fit into one radio block, are in the majority of foreseeable most cases going to fit into the maximum length of two radio blocks if the proposed encoding is adopted.  

For some cases multiple PTR messages need to be sent to reconfigure a particular resource.  A segmentation scheme similar to a continue flag would enable the MS to wait for completion of the instruction before changing radio resources on reception of the PTR.  This is FFS.

Examples of the cases that will fit into two radio blocks, according to the proposed encoding, are:

· Simple configuration







17 DL, 1 UL 




364 bits

· Simple configuration







10 DL, 6 UL 




365 bits

· Complex configuration






10 DL, 1 UL





361 bits

· Complex configuration






6 DL, 4 UL





364 bits

It should be reiterated that the complex solution is the “worst-case” scenario, it assumes each DL TBF uses a unique set of timeslots and each UL TBF has a different USF for each timeslot.

Significantly, two DL and one UL TBF will fit into a single radio block.

· 1 DL TBF and 1 UL TBF (dynamic) 











172 bits
· 2 DL TBFs and 1 UL TBF (dynamic)











184 bits

This shows that the total number of TBFs that can be configured in a PTR message ranges upwards from 10 (total DL + UL) to 18 (simplest config).  It should be decided whether this is deemed sufficient.

The advantages of a single radio block message are that the procedure is shorter and the probability of losing part of the message is decreased.  The benefit of a longer message spread over 2 blocks is that more resources can be reconfigured compared to two single radio block messages.

A simple solution to the problem of polling for a Packet Downlink Ack/Nack has also been proposed.  The network can poll any downlink TBF by using the TFI value in the downlink data block to identify the specific TBF.  This does not require any changes to existing messages.  The mobile must also enforce the sending of an Ack/Nack message one in every two polling opportunities on a per TBF basis even if other Control Messages need to be sent on the PACCH.  

In conclusion, the current encoding of the PACKET TIMESLOT RECONFIGURE message does not seem to preclude modifications to support multiple TBFs. 
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7. Appendix

An excerpt from TS 44.060 giving the syntax of the message is given below.

11.2.31
Packet Timeslot Reconfigure

This message is sent on the PACCH by the network to the mobile station to assign uplink and/or downlink resources. A mobile allocation or reference frequency list that is received as part of this assignment message shall be valid until a new assignment is received or each TBF of the MS are terminated.

Message type:
 
PACKET TIMESLOT RECONFIGURE

Direction:

network to mobile station

Classification:
non-distribution message

Table 7: PACKET TIMESLOT RECONFIGURE information elements

	<MAC Header>

< Packet Timeslot Reconfigure message type>

< Packet Timeslot Reconfigure message content > ::=


< PAGE_MODE : bit (2) >


{
0 < GLOBAL_TFI : < Global TFI IE > >



{ 0

-- Message escape



{
< CHANNEL_CODING_COMMAND : bit (2) >





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





< DOWNLINK_RLC_MODE : bit (1) >





< CONTROL_ACK : bit (1) >





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





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





< DOWNLINK_TIMESLOT_ALLOCATION : bit (8) >





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





{ 0
< Dynamic Allocation : < Dynamic Allocation struct > >





| 1
< Fixed allocation : < Fixed Allocation struct > >}





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






 | 1





-- Additions for R99





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






< padding bits > }





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



| 1



-- Message escape bit used to define EGPRS message contents

 


{ 00 {
{ 0 | 1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }




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






<Resegment : < Resegment IE >>






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






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






< LINK_QUALITY_MEASUREMENT_MODE : bit (2) >






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






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






< DOWNLINK_RLC_MODE : bit (1) >






< CONTROL_ACK : bit (1) >






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






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






< DOWNLINK_TIMESLOT_ALLOCATION : bit (8) >






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






 { 0
< Dynamic Allocation : < Dynamic Allocation struct > >






 | 1
< Fixed allocation : < Fixed Allocation 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 > > ;


	Field lengths

(bits)

8

6

2

1+6

1

2

23

1

1

1+5

1+5

8

1+39

1+(112 or 245)

2+1+?

4

1

1+5

1+5

2

23

1+2

1

1

1+5

1+5

8

1+39

1+(112 or 245)



	<Dynamic Allocation struct > ::=


< EXTENDED_DYNAMIC_ ALLOCATION : bit (1) >


{ 0 | 1 < P0 : bit (4) > 

 


< PR_MODE : bit(1) > }


< USF_GRANULARITY : bit (1) >


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


{ 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) > }


 | 1





-- Timeslot Allocation with Power Control Parameters


< ALPHA : bit (4) >



{ 0 |
 < 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) > } } ;


	1
1+4
1
1
1+8
1+17
1 

1+3

1+3

1+3

1+3

1+3

1+3

1+3

1+3

-

4

1+3+5

1+3+5

1+3+5

1+3+5

1+3+5

1+3+5

1+3+5

1+3+5

TOTAL

112 max

	<Fixed Allocation struct > ::=


{ 0
< UPLINK_TIMESLOT_ALLOCATION : bit (8) >


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


< FINAL_ALLOCATION : bit (1) >


< DOWNLINK_CONTROL_TIMESLOT: bit (3) >


{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CTRL_MODE : bit (1) > 




< PR_MODE : bit (1) > }


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


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


{ 0
{ 0


-- with length of Allocation Bitmap



< BLOCKS_OR_BLOCK_PERIODS : bit (1) >




< ALLOCATION_BITMAP_LENGTH : bit (7) >




< ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH)) >



 | 1


-- without length of Allocation Bitmap (fills remainder of the message)



< ALLOCATION_BITMAP : bit ** > }



 ! < Message escape : 1 bit (*) = <no string> > } ;


	1+(8 

or 40)

1

3

1+4

1

1

1+30

17

2

1

7

127

-

-

TOTAL

245 max

	< Measurement Mapping struct > ::=


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


< MEASUREMENT_INTERVAL : bit (5) >


< MEASUREMENT_BITMAP : bit (8) > ;


	17

5

8

TOTAL

30


7.1. Configuration where one block is sufficient today

· 1 uplink timeslot is assigned to one open-ended EDGE mode TBF
· Dynamic allocation is used

· 1 downlink timeslot is assigned to one EDGE mode TBF
	
	Included
	
	Excluded

	(
	Frequency Parameters (indirect encoding)
	(
	COMPACT reduced MA

	(
	TBF starting time
	
	

	(
	Timing advance value in Packet Timing Advance IE
	
	

	(
	P0 and PR_MODE fields
	
	


Table 8: Message length calculation

	<MAC Header>

< Packet Timeslot Reconfigure message type>

< Packet Timeslot Reconfigure message content > ::=


< PAGE_MODE : bit (2) >


{
0 < GLOBAL_TFI : < Global TFI IE > >



{ 0

-- Message escape


| 1



-- Message escape bit used to define EGPRS message contents

 


{ 00 {
{ 0 | 1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }




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






<Resegment : < Resegment IE >>






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






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






< LINK_QUALITY_MEASUREMENT_MODE: bit (2) >






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






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






< DOWNLINK_RLC_MODE: bit (1) >






< CONTROL_ACK: bit (1) >






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






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






< DOWNLINK_TIMESLOT_ALLOCATION: bit (8) >






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






 { 0
< Dynamic Allocation : < Dynamic Allocation 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 > > ;


	Message Length

8

6

-

2

1+6

-

1

2+1

4

1

1+5

1+5

2

23

1+2

1

1

1+5

1+5

8

1+19

1+42

TOTAL

157

	<Dynamic Allocation struct > ::=


< EXTENDED_DYNAMIC_ ALLOCATION: bit (1) >


{ 0 | 1 < P0 : bit (4) > 

 


< PR_MODE : bit(1) > }


< USF_GRANULARITY: bit (1) >


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


{ 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) > } } ;


	1

1+4

1

1

1

1+17

1

1+3

1+3

1

1

1

1

1

1

TOTAL

42


7.2. Maximum configuration

The following assumptions are made:

· 4 downlink timeslots are assigned to a close-ended EDGE mode TBF

· 4 uplink timeslots are assigned to a close-ended EDGE mode TBF

· Fixed allocation is used

It is assumed that PTR is used to allocate a new TBF rather than reallocate an existing one.

	
	Included
	
	Excluded

	(
	Frequency Parameters
	(
	COMPACT reduced MA

	(
	TBF starting time
	
	

	(
	Timing advance value in Packet Timing Advance IE
	
	

	(
	Power control parameters
	
	

	(
	P0 and PR_MODE fields
	
	

	(
	RLC Data blocks granted
	
	


	Field lengths

<MAC Header>

< Packet Timeslot Reconfigure message type>

< Packet Timeslot Reconfigure message content > ::=


< PAGE_MODE : bit (2) >


{
0 < GLOBAL_TFI : < Global TFI IE > >



{


| 1



-- Message escape bit used to define EGPRS message contents

 


{ 00 {
{ 0 | 1 < COMPACT reduced MA : < COMPACT reduced MA IE >> }




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






<Resegment : < Resegment IE >>






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






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






< LINK_QUALITY_MEASUREMENT_MODE : bit (2) >






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






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






< DOWNLINK_RLC_MODE : bit (1) >






< CONTROL_ACK : bit (1) >






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






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






< DOWNLINK_TIMESLOT_ALLOCATION : bit (8) >






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






 {






 | 1
< Fixed allocation : < Fixed Allocation 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 > > ;


	(bits)

8

6

2

1+6

1

2+1

4

1

1+5

1+5

2

23

1+2

1

1

1+5

1+5

8

1+39

1+ 225

TOTAL

360

	<Fixed Allocation struct > ::=


{ 0
< UPLINK_TIMESLOT_ALLOCATION : bit (8) >


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


< FINAL_ALLOCATION : bit (1) >


< DOWNLINK_CONTROL_TIMESLOT: bit (3) >


{ 0 | 1 < P0 : bit (4) >




< BTS_PWR_CTRL_MODE : bit (1) > 




< PR_MODE : bit (1) > }


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


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


{ 0
{ 0


-- with length of Allocation Bitmap



< BLOCKS_OR_BLOCK_PERIODS : bit (1) >




< ALLOCATION_BITMAP_LENGTH : bit (7) >




< ALLOCATION_BITMAP : bit (val(ALLOCATION_BITMAP_LENGTH)) >



 | 1


-- without length of Allocation Bitmap (fills remainder of the message)



< ALLOCATION_BITMAP : bit ** > }



 ! < Message escape : 1 bit (*) = <no string> > } ;


	1

28

1

3

1+4

1

1

1+30

17

2

1

7

127

-

-

TOTAL

225

	< Measurement Mapping struct > ::=


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


< MEASUREMENT_INTERVAL : bit (5) >


< MEASUREMENT_BITMAP : bit (8) > ;


	17

5

8

TOTAL

30

















� These examples are meant to indicate the variety of configurations that are possible.  This list is not exhaustive.


� Formula = No_sets x ( 9 + 12.No_TBF )


� Formula = No_sets x ( 9 + 11.No_TBF ) 


� Formula when USF value is the same for all TS = 10 + TBF [ 3 TS + 14 ]


  Formula when USF value is different for each TS (in parenthesis) = 10 + TBF [ 5 TS + 12 ]
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