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Analysis on LATRED TBF assignment message
1 Introduction

In [1] it was suggested that RTTI and BTTI TBFs can simultaneously be assigned/reconfigured in one message, and moreover, that different USF modes can be assigned/reconfigured to different uplink RTTI TBFs assigned on completely different PDCHs. This paper provides the possible modifications and analyzes the effects on the messages [2] to support this proposal.
2 Modification and Analysis on control messages
2.1 Multiple assignment message
2.1.1 MULTIPLE TBF DOWNLINK ASSIGNMENT
To support assignment of both BTTI and RTTI downlink TBFs in one message the simplest modification will be the following highlighted in yellow. By adding a separator and one bit (“0” or “1”) into the structure of BTTI mode and RTTI mode will give the choice of assigning BTTI and RTTI TBFs simultaneously in one message.
	




{ 0 | 1 




-- BTTI mode





     < FANR: bit (1) >






{ 1
< BTTI Multiple Downlink TBF Assignment : 








< BTTI Multiple DL TBF Assignment struct > > } ** 0 
}





{ 0 | 1




-- RTTI mode






{ 00



-- default single-carrier PDCH-pair configuration






| 01



-- default dual-carrier PDCH-pair configuration






| 10
< DOWNLINK_PDCH_PAIRS_C1 : bit (8) > 








{ 0 | 1 < DOWNLINK_PDCH_PAIRS_C2 : bit (8) > }








< UPLINK_PDCH_PAIRS_C1 : bit (8) >








{ 0 | 1 < UPLINK_PDCH_PAIRS_C2 : bit (8) > }







| < PDCH pairs configuration error : { 1 1 } bit (*) = < no string > > } -- reserved






{ 1
< RTTI Multiple Downlink TBF Assignment : 








< RTTI Multiple DL TBF Assignment struct > > } ** 0





}


Below comparisons of the number of bits needed for some typical mTBF assignment scenarios are made. It is known that the payload of one CS-1/MCS-0 control block is 22 octets (176 bits). The table shows that when assigning one BTTI TBF and one RTTI TBF in a single/dual carrier scenario, the total number of bits is 106/131 which will not exceed the 176 bits. Therefore, the probability of message segmentation is very limited. 
	Number of fixed bits outside  Message escape for dual carrier, RTTI, BTTI using FANR, EGPRS2
	Number of fixed bits in  Message escape for dual carrier, RTTI, BTTI using FANR, EGPRS2
	
	Number of bits for different mTBF assignment scenarios
	Total number of bits  

	10
	Single Carrier

38
	2 RTTI TBF
	44
	92

	
	
	2 BTTI TBF
	52
	100

	
	
	1RTTI TBF + 1BTTI TBF
	58
	106

	
	Dual Carrier

54
	2 RTTI TBF
	45
	109

	
	
	2 BTTI TBF
	60
	124

	
	
	1RTTI TBF + 1BTTI TBF
	67
	131


Note: results of all tables are based on the following assumptions,
For a single/dual carrier scenario:

(1) BTTI TBF: 2 PDCHs on each carrier; 
(2) RTTI TBF: 1 PDCH pair on each carrier; 
(3) Only the most necessary parameters are counted, such as Global TFI, Frequency parameters, and etc.
2.1.2 MULTIPLE TBF UPLINK ASSIGNMENT
1. Assigning Uplink BTTI and RTTI TBFs in one message

To support the assignment of BTTI and RTTI uplink TBFs in one message the simplest modification will be the following highlighted in yellow. By adding a separator and one bit (“0” or “1”) into the structure of BTTI mode and RTTI mode will give the choice of assigning BTTI and RTTI TBFs simultaneously in one message. Because <Uplink TBF Assignment 2> structure supports assigning uplink BTTI TBF with FANR, it needs to be included in the BTTI mode structure.
	
{ 0 | 1 



-- BTTI mode



< Global Timeslot description : < Timeslot description 2 struct > >
         { 1 < Uplink TBF Assignment 2: < Uplink TBF Assignment 2 struct > > } ** 0
     }

{ 0 | 1 



-- RTTI mode



< RTTI_USF_MODE : bit (1) >


< PDCH Pairs Description : < PDCH Pairs Description struct > >



{ 0




-- without power control parameters 


| 1




-- with power control parameters 



< ALPHA_C1 : bit (4) >




{ 0 | 1 < ALPHA_C2 : bit (4) > }




{ < GAMMA : bit (5) > } * n
-- repeated once for each PDCH-pair described in PDCH Pairs











-- Description





{ 1 < Uplink TBF Assignment 2: < Uplink TBF Assignment 2 struct > > } ** 0 
     }


Below comparisons the number of bits needed for some typical mTBF assignment scenarios are made. The table shows that when assigning one BTTI TBF and one RTTI TBF in a single/dual carrier scenario, the total number of bits is 135/153 which will not exceed 176 bits. Therefore, the probability of message segmentation is very limited. 
	Number of fixed bits outside  Message escape for dual carrier, RTTI, BTTI using FANR, EGPRS2
	Number of fixed bits in  Message escape for dual carrier, RTTI, BTTI using FANR, EGPRS2
	Number of fixed bits in Uplink Assignment 2 struct
	
	Number of bits for different mTBF assignment  scenarios
	Total number of bits

	11
	Single Carrier

40
	8
	2 RTTI TBF
	58
	117

	
	
	
	2 BTTI TBF
	63
	122

	
	
	
	1RTTI TBF + 1BTTI TBF
	76
	135

	
	Dual Carrier

44
	8
	2 RTTI TBF
	64
	127

	
	
	
	2 BTTI TBF
	77
	140

	
	
	
	1RTTI TBF + 1BTTI TBF
	90
	153


2. Assigning different USF modes to different uplink RTTI TBFs
Existing MULTIPLE TBF UPLINK ASSIGNMENT message only supports assignment of the same USF mode for all uplink RTTI TBF addressed in the message. To support assignment of different USF modes for different uplink RTTI TBFs addressed in the message, the < RTTI_USF_MODE: bit (1) > must be repeated for each uplink RTTI TBF. The needed modification is highlighted in yellow below.
	{ 0 | 1 



-- RTTI mode






< PDCH Pairs Description : < PDCH Pairs Description struct > >



{ 0




-- without power control parameters 


| 1




-- with power control parameters 



< ALPHA_C1 : bit (4) >




{ 0 | 1 < ALPHA_C2 : bit (4) > }




{ < GAMMA : bit (5) > } * n
-- repeated once for each PDCH-pair described in PDCH Pairs











-- Description





{ 1 < Uplink TBF Assignment 2: < Uplink TBF Assignment 2 struct > >
< RTTI_USF_MODE : bit (1) > } ** 0 
     }


2.2 MULTIPLE TBF TIMESLOT RECONFIGURE
To support reconfiguration of both BTTI and RTTI Uplink and/or Downlink TBFs in one message, similar changes are shown as below highlighted in yellow. The structures in the MULTIPLE TBF TIMESLOT RECONFIGURE message are the same as the structures in the MULTIPLE TBF UPLINK/DOWNLINK ASSIGNMENT messages so these changes will not cause message segmentation but give the choice to simultaneously reconfigure BTTI and RTTI downlink or uplink TBFs.
	
{ 0 | 1



-- BTTI mode for downlink


< FANR: bit (1) >


{ 1
< BTTI Multiple Downlink Assignment : < BTTI Multiple Downlink Assignment struct > > } ** 0
     }

{ 0 | 1



-- RTTI mode for downlink


< PDCH PAIRS DESCRIPTION : < PDCH Pairs Description struct > >



{ 1
< RTTI Multiple Downlink TBF Assignment : 



< RTTI Multiple Downlink Assignment struct > > } ** 0
}
{ 0 | 1                -- BTTI and/or RTTI mode for uplink

< Multiple Uplink Assignment : < Multiple Uplink Assignment 2 struct > >
}


3 Conclusion

To support simultaneous assignment/reconfiguration of BTTI and RTTI TBFs in one message only about two bits need to be inserted into the existing structures. To support assignment/reconfiguration of different USF modes for different uplink RTTI TBFs in one message the RTTI_USF_MODE IE needs to be repeated according to the number of the uplink RTTI TBFs assigned in the message. From the above analysis the probability of message segmentation is very limited even if all these changes are introduced in the existing messages. So it is suggested to modify the corresponding messages to improve the efficiency during assigning/reconfiguring multiple TBFs.
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