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CSN.1 Coding Optimization for USF Assignment
in case of Multiple TBFs

1. Introduction

The current coding for USF assignment in case of Mulitple TBFs although correct is not optimized and leads to sending in common situations quite a few extra bits that could be avoided using a different coding. A more compact coding is therefore proposed to replace the current one (from Release 5 onwards).

2. Proposal

2.1 Current coding

The current coding combines USF assignment and TBF timeslot allocation (within a global timeslot description), as shown below. It is optimised for the case when:

a) The TBF is assigned all timeslots in the global timeslot description; and

b) The same USF is used on all timeslots

The coding is as follows:

Per MS: 
Global Timeslot Description (8 bits)

Note that this global timeslot description is in fact a repetition of {0|1} where power control parameters may be added in the current 44.060.
Per TBF:

{ 0 < USF_ALLOCATION : bit (3) >  -- TBF assigned all timeslots in the Global                     

                                  -- Timeslot Description, with same USF on all
                                  -- timeslots
| 1                               -- TBF not assigned all timeslots in the GTD

                                  -- and/or different USFs assigned

    { 1 { 0                       -- Timeslot not assigned 

        | 1 < USF_ALLOCATION : bit(3) > } } ** 0 };

2.2 Proposed coding

It is proposed to change the coding so as to separate TBF timeslot assignment and USF assignment. Further, the proposed coding is optimized for the cases when:

a) The TBF is assigned all timeslots in the Global Timeslot Description; or

b) the TBF is assigned a subset of the timeslots assigned in the Global Timeslot Description;

and

c) the same USF is used on all timeslots of the TBF; or

d) there are different USFs for the TBF, but the same USF is used on consecutive timeslots of the TBF

The coding is as follows:

Per MS: 
Global Timeslot Description (8 bits)

Per TBF:

-- TBF Timeslot assignment
{ 0  -- TBF assigned all timeslots in the Global Timeslot Description
| 1 < TBF Timeslot Allocation : bit (N) > } -- TBF assigned a subset of the

                                            -- timeslots in the Global Timeslot
                                            -- Description. Where N (N≤8) is the

                                            -- amount of timeslots assigned (i.e.

                                            -- amount of ‘1’s) in the
                                            -- Global Timeslot Description

-- USF Assignment
{ 0 < USF_ALLOCATION : bit (3) >            -- Same USF on all timeslots of the 

                                            -- TBF
| 1                                         -- Different USFs assigned

    < USF_ALLOCATION : bit (3) >            -- USF on the lowest numbered timeslot

                                            -- assigned to the TBF
    { 0 | 1 < USF_ALLOCATION : bit (3) > } * (M-1)   -- USFs on subsequent

                                                     -- timeslots assigned to the

                                                     -- TBF. A '0' means same USF

                                                     -- as on immediate lower

                                                     -- numbered timeslot assigned

                                                     -- to the TBF. Where M is the

                                                     -- amount of timeslots

                                                     -- assigned to the TBF (i.e.

                                                     -- amount of ‘1’s) in the

                                                     -- TBF Timeslot Allocation 

};
3. Comparisons

Different cases have been considered to compare the required amount of bits per each alternative. Note that the calculations are made for one TBF among all the TBFs assigned.

3.1 Case 1: Same TBF Timeslot allocation as the global timeslot description

Global Timeslot Description: “00111100” i.e. 4 uplink timeslots are assigned to the MS for its uplink TBF.

Assigned timeslots to the TBF: same as the timeslots assigned in the global timeslot description.

Note that the same configuration (assigned timeslots to the TBF are the same as the timeslots assigned in the global timeslot description), but with only 2 timeslots is also given in in the subcases below.

3.1.1 Case 1a: Same USF on all timeslots

The current alternative leads to the following content:
	Bit content
	Description
	Amount

	
	
	4 TS
	2 TS

	1
	Syntax

TBF assigned on all timeslots in the global timeslot description
	1
	1

	USF
	USF value
	3
	3

	
	4
	4


The proposed alternative leads to the following content:

	Bit content
	Description
	Amount

	
	
	4 TS
	2 TS

	0
	Syntax

TBF assigned on all timeslots in the global timeslot description
	1
	1

	0
	Syntax

Same USF on all timeslot of the TBF
	1
	1

	USF
	USF value
	3
	3

	
	5
	5


3.1.2 Case 1b: Different USF on each timeslot

The current alternative leads to the following content:
	Bit content
	Description
	Amount

	
	
	4 TS
	2 TS

	1
	Syntax

Different USFs
	1
	1

	1 1 USF
	Syntax and USF value
	5
	5

	1 1 USF
	Syntax and USF value
	5
	5

	1 1 USF
	Syntax and USF value
	5
	N/A

	1 1 USF
	Syntax and USF value
	5
	N/A

	0
	Syntax

Escape
	1
	1

	
	22
	12


The proposed alternative leads to the following content:

	Bit content
	Description
	Amount

	
	
	4 TS
	2 TS

	0
	Syntax

TBF assigned on all timeslots in the global timeslot description
	1
	1

	1
	Syntax

Differents USFs are used
	1
	1

	USF
	USF value
	3
	3

	1 USF
	Syntax and USF value
	4
	4

	1 USF
	Syntax and USF value
	4
	N/A

	1 USF
	Syntax and USF value
	4
	N/A

	
	17
	9


3.1.3 Case 1c: one USF (say first one) different from the others (which are consecutive)

The current alternative leads to the following content:
	Bit content
	Description
	Amount

	
	
	4 TS
	2 TS

	1
	Syntax

Different USFs
	1
	1

	1 1 USF
	Syntax and USF value
	5
	5

	1 1 USF
	Syntax and USF value
	5
	5

	1 1 USF
	Syntax and USF value
	5
	N/A

	1 1 USF
	Syntax and USF value
	5
	N/A

	0
	Syntax

Escape
	1
	1

	
	22
	12


The proposed alternative leads to the following content:

	Bit content
	Description
	Amount

	
	
	4 TS
	2 TS

	0
	Syntax

TBF assigned on all timeslots in the global timeslot description
	1
	1

	1
	Syntax

Differents USFs are used
	1
	1

	USF
	USF value
	3
	3

	1 USF
	Syntax and USF value
	4
	4

	0
	Syntax

Same USF as on previous timeslot
	1
	N/A

	0
	Syntax

Same USF as on previous timeslot
	1
	N/A

	
	11
	9


3.2 Case 2: Different TBF Timeslot allocation than the global timeslot description

Global Timeslot Description: “00111100” i.e. 4 uplink timeslots are assigned to the MS for its uplink TBF.

Assigned timeslots to the TBF: two first ones in the global timeslot description. Note that this leads to having a TBF_Timeslot_Allocation = “1100” for the proposed alternative.

3.2.1 Case 2a: Same USF on all timeslots

The current alternative leads to the following content:
	Bit content
	Description
	Amount

	1
	Syntax

TBF not assigned all timeslots in the Global Timeslot Description
	1

	1 1 USF
	Syntax and USF value
	5

	1 1 USF
	Syntax and USF value
	5

	1 0
	Syntax

Timeslot not assigned
	2

	1 0
	Syntax

Timeslot not assigned
	2

	0
	Syntax

Escape
	1

	
	16


The proposed alternative leads to the following content:

	Bit content
	Description
	Amount

	1
	Syntax

TBF assigned a subset of the timeslots assigned in the Global Timeslot Description
	1

	TBF Timeslot Allocation
	Timeslot allocation of the TBF, among the timeslots assigned in the Global Timeslot Description
	4

	0
	Syntax

Same USF on all timeslots of the TBF
	1

	USF
	USF value
	3

	
	9


3.2.2 Case 2b: Different USF on each timeslot

The current alternative leads to the following content:
	Bit content
	Description
	Amount

	1
	Syntax

TBF not assigned all timeslots in the Global Timeslot Description
	1

	1 1 USF
	Syntax and USF value
	5

	1 1 USF
	Syntax and USF value
	5

	1 0
	Syntax

Timeslot not assigned
	2

	1 0
	Syntax

Timeslot not assigned
	2

	0
	Syntax

Escape
	1

	
	16


The proposed alternative leads to the following content:

	Bit content
	Description
	Amount

	1
	Syntax

TBF assigned a subset of the timeslots assigned in the Global Timeslot Description
	1

	TBF Timeslot Allocation
	Timeslot allocation of the TBF among the timeslots assigned in the Global Timeslot Description
	4

	1
	Syntax

Different USFs are used
	1

	USF
	USF value
	3

	1 USF
	Syntax and USF value
	4

	
	13


4. Conclusions

A more compact coding is proposed for USF assignment in case of multiple TBFs. It is shown that it requires less bits than the current one, except for the case when the TBF is assigned all timeslots that are assigned in the global timeslot description and the USF is the same on all timeslots, where the new coding requires 1 more bit than the current one. Applied to all the TBFs in the message, the savings multiply.

While such a change is not essential in Release 5, it is deemed necessary in Release 6. Given the same messages (here MTBF Uplink Assignmnet and MTBF Timeslot Reconfigure) are used, Release 5 must be corrected, for backwards compatibility reasons. The corresponding CRs to 44.060 are provided in G2-040273 (Rel-5) and G2-040274 (Rel-6).







TSGG2#18bis(04)0285
1 /  (1)
TSGG2#18bis(04)0285
5 /  (5)

