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1 Introduction 

This paper compares the mapping of AMR 7.95 kbps to slot format 2 with flexible position BTFD and dim&burst as described in [1], to mapping of AMR 7.95 kbps to slot format 3 with normal flexible position BTFD and dim&burst.

2 Reference

[1]
R1#37(04)0611 “Proposal for flexible position BTFD : application to AMR at SF=256”, source Mitsubishi Electric

[2]
R1#16(00)1299  “Proposal for flexible position BTFD”, source Mitsubishi Electric”

[3]
3GPP TS 25.212 ver 6.2.0 “Multiplexing and channel coding (FDD)”, source 3GPP TSG RAN WG1.

3 Comparison

3.1 Cases to be compared

The two cases that we are comparing are :

	Case
	Radio bearers
	Multiplexing scheme
	TFCS
	TF detection scheme
	Slot format

	1
	ARM 7.95kbps + SRB 
	Flexible positions of transport channel
	Dim & burst like in [1]
	with TFCI based TFD, 
	3

	2
	
	
	
	BTFD
	2


	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH
Bits/Slot
	Transmitted slots per radio frame

NTr

	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	2
	30
	15
	256
	20
	2
	14
	2
	0
	2
	15

	3
	30
	15
	256
	20
	2
	12
	2
	2
	2
	15


3.2 Notations

(P : difference of DPDCH power of case 1 relative to Case 2.

The TFCI, TPC and pilot fields of the DPCCH are offset relative to the DPDCHs power by PO1, PO2 and PO3 dB in case 1.

eq r : duty cycle of data bits (assumed to be the same in case 1 and case 2)

P1 : Average power of case 1

P2 : Average power of case 2

G: gain of case 2 w.r.t. to case 1, 
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3.3 Rationale and Analytical computations

The rationale of the comparison is that we assume that the pilot, TPC and TFCI (if any) quality is the same in both case 1 and case 2. Because there is more puncturing in case 1 than in case 2, this means that more power needs to be put on the data in case 1, and we denote (P this relative power increase. Furthermore, for the comparison to be taken in term of capacity, we assume that the data power is the for the same BLER target in both case, and equal to 1 in case 1.
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The (P decompose into as (P = (PL + (PN, where (PL is the term that is due to the reduction of number of transmitted bit, and (PN is the term due to the degradation of the channel decoder performance.

3.4 Assumption for (P

In case 1 number of bits per frame available to DPDCH is 210


In case 2 number of bits per frame available to DPDCH is 240


On the other hand in case 2 class A bits uses a 12 bit CRC, instead of 8 bit CRC in case 1, because case 2 uses BTFD.

From [1] class A bits are encoded as 75 class A bits + 12 CRC bits, that is to say 82 information bits, which give, when encoded with CC 1/3,  3((82+8)= 270 encoded bits per TTI, that is to say  135 bits per frame. Now from [1] only 122 bits are transmitted per frame, that means that class A bits 0.9 set class_A_punct  
0.9
 are punctured by 135EQ 100((1 -\f(122, ))
 = 0.9 = (1- )*100 \#"#.0"
10.0
% . Then the CRC overhead of case 2 relative to case 1 is 0.9EQ \f((12-8)(3(,2) = 0.9 = (12-8)*3*/2 \#"#.0"
5.4
 
bits per frame. This means that case 2 needs in average additional puncturing compared to case 1 by 

0.9 set delta_punct /2)
0.9

0.9

EQ  100-100( \f(210,240-0.9 =  (12-8)*3*/2 \#"#.0"
5.4
) = 0.9= 100*(1-) \#"0.0%" 
10.0%

.

This gives that (PL = 210eq -10(log(\f(,240-0.9 =  (12-8)*3*/2 \#"#.0"
5.4
))  
 0.9set  dp  -1
-0.1
 
-0.1

set DeltaPL 0.4545615577254 
0.4545615577254
= 0.45 dB

Now, because there is additional puncturing channel coding is less efficient and (PN ( 0. 

Now, if we assume that the same transport channel balancing would be kept, for the class B, that are the most punctured transport channel in case 1, we would go from 18.84% puncturing to 0.9set worst_class_B_punct  
0.73
 
0.73

=100-100*0.73

27% puncturing. This cause about 0.090.09

set point_20 0.13  0.13

set point_25 0.25  0.25

set point_30 0.35  0.35

set degradation +(20-18.84)*0.13)/5+((1-0.73-0.25)*0.25+(0.30-1+0.73)*0.35)/0.05
0.2107
  
0.2107

ref degradation \#"0.#"
0.2
 dB degradation @BLER target = 10-3 and for coding scheme CC 1/3. This means that (PN ( 0.2 dB. Actually, this effect is mitigated by the fact that for case 2 the rate matching attribute would be adapted so that to keep the Eb/I balancing.

So we have 0 ( (PN ( 0.2 dB

3.5 Assumption for r

The lower r the greater G, so given that the speech bits typically have a duty cycle of 0.5, and that the SRB have a significantly lower duty cycle, then a conservative assumption is to consider that r = 0.5

3.6 Numerical computation
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4 Conclusion

We conclude that the gain of BTFD with flexible position, compared to TFCI based TF detection, is in the case of service considered in [1] in the order of magnitude of 0.7 dB.
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