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PAN bit swapping EGPRS2
1 Introduction

Piggybacked Ack/Nack-messages, PANs, are used to transmit an Ack/Nack bitmap with a radio block carrying RLC data PDUs. The PAN feature is part of the LATRED work item.

In this document the PAN performance for EGPRS2 is evaluated both with and without bit swapping on the PAN bits.
In addition to previous contributions, see ‎[3] and ‎[4], DAS-12, RED HOT B, HUGE A and HUGE B is also evaluated.
The document is identical to the one presented at the 11th telephone conference on RED HOT and HUGE.
2 PAN

The punctured size of the PAN for the different MCSs is shown in Table 1. 
Table 1. PAN sizes for EGPRS2.
	MCS
	PAN size [bits]

	DAS-12
	78

	DBS-5-8
	80

	DBS-9-10
	78

	DBS-11
	80

	DBS-12
	56

	UAS-7-11
	78

	UBS-5-8
	80

	UBS-9-10
	84

	UBS-11-12
	80


2.1 PAN interleaving and burst mapping

The PAN is mapped on the burst together with the data. The placement of the PAN before interleaving is dependent on the interleaving depth of the data block. Since all PANs have low code rates, a maximized interleaving depth is preferred.

NOTE: With minimum interleaving depth, e.g. 1 1/3 burst, the PAN is split in three parts before interleaving, each part being appended before a corresponding RLC data block. Each field contains every third bit from the PAN field. E.g. the part appended to the first RLC data block contains PAN bits 0, 3, 6, 9 etc and the second part bits 1, 4, 7, 10 etc.
2.2 Bit swapping

The modulations for EGPRS and EGPRS2, except GMSK and QPSK, have the property that some bits are strong and some are weak in the modulation constellation. In EGPRS bit swapping is used to put header bits and USF bits on strong bit positions in the 8PSK constellation. Also, for EGPRS2 bit swapping is used for the header bits.

In case of PAN bit swapping, an additional bit swapper is applied if a PAN is present in the block. Bit swapping is currently applied to EGPRS and RED HOT A PAN but missing for HUGE and RED HOT B.
NOTE: The same interleaver is used for the data / data + PAN irrespective of PAN inclusion.

In Figure 1 the PAN bit swapping is shown for the first burst of MCS-5 (UL), which was evaluated in ‎[3].

NOTE: Due to the common interleaving of PAN and data, a separate bit swapper is needed for all bursts over which the data is interleaved.


[image: image1]
Figure 1. Bit swapping for PAN, MCS-5/6, UL in the first burst. Original burst mapping (top), Legacy bit swapping (middle), Legacy + PAN bit swapping (bottom).

It can be seen in Figure 1 that the proposed bit swapper does not place all PAN bits close to the training sequence but only swaps those bits that are in weak bit positions. The same principle has been applied to all PAN bit swappers.

2.2.1 DBS-12

All PAN code rates for EGPRS2 are close to the code rate of the header except for DBS-12 where the code rate of the PAN and header is 0.46 and 0.37 respectively. The current design was chosen in order not to define new payload families for RED HOT B. 

Due to the difference in code rate it has been considered to place all the PAN bits close to the training sequence, instead of only swapping the weak/medium strong bit positions, giving a possible additional performance gain (bit swapper type II). The drawback is that more bits need to be swapped and that there will be a decrease in diversity between the bits. Since the header bits are already swapped, it is not possible to place the PAN bits close to the training sequence as Figure 2 shows.





Figure 2. Burst mapping when using bit swapper type II.

In Figure 3 the performance of bit swap type I (normal swapping) and type II is shown. For a TU channel it can be seen that swapping type I has almost a 0.5 dB gain @ 1 % PAN BLER for MS speed 3 km/h. At 50 km/h the performance is identical while at high speeds (100 km/h) there is a gain of approximately 1 dB @ 1 % PAN BLER for swapping type II. Also for a RA100nFH channel there is approximately a 1 dB gain for swapping type II. 20000 blocks were simulated in each simulation point.
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Figure 3. Performance of different swap techniques for DBS-12.

The impairments used in the simulations are shown in Table 2.

Table 2. Tx and Rx impairments used in the simulations.

	Parameter
	Value

	Impairments:

– Phase noise

– I/Q gain imbalance

–I/Q phase imbalance

– DC offset

– Frequency error

– PA model
	Tx / Rx

0.8 / 1.0   [degrees (RMS)]

0.1 / 0.2   [dB]

0.2 / 1.5   [degrees]

-45 / -40  [dBc]

  -   / 25   [Hz]

Yes/   -


3 Results

The PAN performance has been investigated with a 20 bit PAN. For all MCS the impact of PAN bit swapping has been evaluated for both data and PAN.
All simulations have been run with RTTI burst mapping.

3.1 Simulations assumptions

The simulation assumptions are shown in Table 3.

Table 3. Simulation assumptions.

	Parameter
	Value

	Channel profile
	Typical Urban (TU)

	Terminal speed
	3 km/h (TU)

	Frequency band
	900 MHz

	Frequency hopping
	Ideal (TU)

	Interference/noise
	Co-channel

	Antenna diversity
	No

	Equalizer
States


16QAM
	DFSE

16

	Tx pulse shape
	Lin GMSK pulse

	Rx filter

  - Bandwidth
	RRC1
   240 kHz

	RRC rolloff
	0.3

	Simulation length
	10000 radio block per simulation point.

	Note 1: The 3 dB bandwidth of the RRC filter.


3.2 Data and PAN performance

In Table 3 the required C/I to experience 10 % data BLER is shown both with and without PAN and also with and without bit swapping of PAN.

NOTE: MCS already accepted for PAN bit swapping, see ‎[4], are marked in red.
3.2.1 RED HOT A
Table 4. Required C/I to experience 10 % Data BLER.
	MCS
	Data [dB]
	Loss* [dB]

	
	No PAN
	PAN no bit swap
	PAN bit swap
	PAN no bit swap
	PAN bit swap

	DAS-8
	18.2
	18.8
	19.0
	0.6
	0.8

	DAS-9
	20.9
	21.8
	21.9
	0.9
	1.0

	DAS-10
	23.9
	24.5
	24.7
	0.6
	0.8

	DAS-11**
	25.3
	26.2
	26.3
	0.9
	1.0

	DAS-12***
	26.9
	28.0
	28.0
	1.1
	1.1


* The loss is presented in C/I loss [dB] compared to having no PAN.
**  For DAS-11 the C/I presented is at 20 % BLER. *** For DAS-12 the C/I is presented at 30 % BLER
The impact on data performance by appending a PAN to the data block is seen to be between 0.6 and 0.9 dB. An additional loss of 0.1 to 0.2 dB in data performance is seen by using bit swapping on the PAN.
Table 5. Required C/I to experience 1 % PAN BLER.

	MCS
	PAN [dB]
	Header
	Bit swap gain [dB]

	
	No bit swapping
	Bit swapping
	
	

	DAS-8/9
	17.8
	14.5
	12.6
	3.3

	DAS-10
	21.0
	15.4
	13.4
	5.6

	DAS-11
	20.9
	15.5
	14.9
	5.4

	DAS-12
	21.3
	16.0
	14.9
	5.3


The improvement on PAN performance by using bit swapping is between 3.3 and 5.6 dB.
3.2.2 RED HOT B
NOTE: The performance of DBS-12 is shown with swapping type I (see Section ‎2.2.1) and no impairments.

	MCS
	Data [dB]
	Loss* [dB]

	
	No PAN
	PAN no bit swap
	PAN bit swap
	PAN no bit swap
	PAN bit swap

	DBS-7
	19.1
	19.5
	19.7
	0.4
	0.6

	DBS-8
	22.5
	23.1
	23.3
	0.6
	0.8

	DBS-9
	24.7
	25.4
	25.5
	0.7
	0.8

	DBS-10
	30.2
	30.8
	30.8
	0.6
	0.6

	DBS-11*
	32.9
	34.0
	34.1
	1.1
	1.2

	DBS-12*
	35.7
	36.8
	36.8
	1.1
	1.1


* For DBS-11/12 the C/I presented is at 30 % BLER. 
	MCS
	PAN [dB]
	Header
	Bit swap gain [dB]

	
	No bit swapping
	Bit swapping
	
	

	DBS-7/8
	21.3
	16.9
	13.9
	4.4

	DBS-9
	20.5
	16.6
	15.0
	3.9

	DBS-10
	25.5
	19.6
	15.9
	5.9

	DBS-11
	27.9
	21.9
	19.1
	6.0

	DBS-12
	32.5
	26.3
	19.1
	6.2


3.2.3 HUGE A

	MCS
	Data [dB]
	Loss* [dB]

	
	No PAN
	PAN no bit swap
	PAN bit swap
	PAN no bit swap
	PAN bit swap

	UAS-7
	18.4
	18.9
	19.0
	0.5
	0.6

	UAS-8
	20.0
	20.9
	21.0
	0.9
	1.0

	UAS-9
	22.1
	22.8
	22.9
	0.7
	0.8

	UAS-10
	24.5
	25.6
	25.6
	1.1
	1.1

	UAS-11
	26.4
	27.2
	27.2
	0.8
	0.8


	MCS
	PAN [dB]
	Header
	Bit swap gain [dB]

	
	No bit swapping
	Bit swapping
	
	

	UAS-7/8/9
	17.8
	14.4
	13.1
	3.4

	UAS-10
	18.0
	14.6
	13.4
	3.4

	UAS-11
	17.8
	14.1
	13.4
	3.7


3.2.4 HUGE B

	MCS
	Data [dB]
	Loss* [dB]

	
	No PAN
	PAN no bit swap
	PAN bit swap
	PAN no bit swap
	PAN bit swap

	UBS-7
	15.9
	16.3
	16.4
	0.4
	0.5

	UBS-8
	18.7
	19.2
	19.3
	0.5
	0.6

	UBS-9
	20.4
	21.1
	21.2
	0.7
	0.8

	UBS-10
	24.5
	24.9
	25.0
	0.4
	0.5

	UBS-11
	27.0
	27.3
	27.3
	0.3
	0.3

	UBS-12
	27.8
	28.1
	28.1
	0.3
	0.3


	MCS
	PAN [dB]
	Header
	Bit swap gain [dB]

	
	No bit swapping
	Bit swapping
	
	

	UBS-7/8
	17.2
	13.5
	11.2
	3.7

	UBS-9
	17.2
	13.6
	11.6
	3.6

	UBS-10
	20.1
	14.2
	13.0
	5.9

	UBS-11/12
	20.3
	14.3
	12.8
	6.0


4 Conclusions

The paper investigates the PAN performance on link level for RED HOT and HUGE. The performance of a 20 bit PAN has been evaluated with and without the use of bit swapping on the PAN bits. Also, the impact on data performance by using bit swapper on PAN bits has been evaluated.

It should be noted that, if bit swapping is applied for PAN, a bit swapper is needed for each burst over which the data is interleaved, since the PAN is interleaved with the data and not mapped as a separate field on a burst.

However, the bit swapping gives a PAN performance gain of 3.3-6.0 dB, while the impact on data performance is, at the most, 0.2 dB. 
DBS-12 was investigated with two different bit swapper types due to the high code rate of the PAN, one that swaps only medium strong and weak bit positions (type I) and one that swaps all PAN bits to strong positions close to the training sequence (type II). It was seen that the type II bit swapper had superior performance at high speeds while type I gave a better performance at low speeds on a TU channel. Based on the results it is Ericsson’s preference to use bit swapper type I for DBS-12.

Based on the results shown in this document it is proposed to use bit swapping on the PAN bits for all MCS of EGPRS2. The bit swapper definitions can be found in ‎Annex A.
NOTE: At GERAN#36 it was agreed to use bit swapping on EGPRS MCSs and RED HOT A MCSs.
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A.1 DAS-12
After burst mapping the following bits are swapped:

For B = 0

Swap e(B,129) with e(B,80)

Swap e(B,289) with e(B,98)

Swap e(B,74) with e(B,110)

Swap e(B,19) with e(B,158)

Swap e(B,167) with e(B,188)
Swap e(B,571) with e(B,363)

Swap e(B,516) with e(B,433)

Swap e(B,332) with e(B,503)

Swap e(B,461) with e(B,530)

Swap e(B,406) with e(B,493)

Swap e(B,351) with e(B,350)


For B = 1

Swap e(B,139) with e(B,80)

Swap e(B,84) with e(B,98)

Swap e(B,249) with e(B,110)

Swap e(B,194) with e(B,158)

Swap e(B,359) with e(B,330)

Swap e(B,314) with e(B,480)

Swap e(B,452) with e(B,530)

Swap e(B,526) with e(B,493)

For B = 2

Swap e(B,166) with e(B,98)

Swap e(B,111) with e(B,110)

Swap e(B,271) with e(B,158)

Swap e(B,56) with e(B,170)

Swap e(B,1) with e(B,188)

Swap e(B,259) with e(B,200)

Swap e(B,369) with e(B,330)

Swap e(B,534) with e(B,363)

Swap e(B,479) with e(B,400)

Swap e(B,424) with e(B,433)

Swap e(B,572) with e(B,480)

For B = 3

Swap e(B,157) with e(B,98)

Swap e(B,231) with e(B,158)

Swap e(B,176) with e(B,188)

Swap e(B,121) with e(B,200)

Swap e(B,281) with e(B,0)

Swap e(B,396) with e(B,330)

Swap e(B,341) with e(B,363)

Swap e(B,544) with e(B,400)

Swap e(B,489) with e(B,433)

A.2 DBS-7/8
After burst mapping the following bits are swapped:

For B = 0
Swap e(B,131) with e(B,177)

Swap e(B,110) with e(B,160)

Swap e(B,271) with e(B,201)

Swap e(B,47) with e(B,120)

Swap e(B,199) with e(B,81)

Swap e(B,379) with e(B,444)

Swap e(B,531) with e(B,405)

Swap e(B,358) with e(B,368)

Swap e(B,510) with e(B,500)

Swap e(B,447) with e(B,329)

Swap e(B,426) with e(B,340)

For B = 1
Swap e(B,114) with e(B,177)

Swap e(B,275) with e(B,160)

Swap e(B,250) with e(B,201)

Swap e(B,51) with e(B,120)

Swap e(B,203) with e(B,81)

Swap e(B,30) with e(B,40)

Swap e(B,182) with e(B,0)

Swap e(B,514) with e(B,444)

Swap e(B,451) with e(B,405)

Swap e(B,430) with e(B,368)

For B = 2
Swap e(B,254) with e(B,177)

Swap e(B,55) with e(B,160)

Swap e(B,207) with e(B,201)

Swap e(B,34) with e(B,120)

Swap e(B,186) with e(B,81)

Swap e(B,123) with e(B,40)

Swap e(B,303) with e(B,444)

Swap e(B,455) with e(B,405)

Swap e(B,434) with e(B,368)

Swap e(B,371) with e(B,500)

Swap e(B,523) with e(B,329)

Swap e(B,350) with e(B,340)

For B = 3

Swap e(B,211) with e(B,177)

Swap e(B,38) with e(B,160)

Swap e(B,190) with e(B,201)

Swap e(B,127) with e(B,120)

Swap e(B,106) with e(B,81)

Swap e(B,438) with e(B,444)

Swap e(B,375) with e(B,405)

Swap e(B,527) with e(B,368)

Swap e(B,354) with e(B,500)

Swap e(B,506) with e(B,329)

Swap e(B,302) with e(B,340)

A.3 DBS-9
After burst mapping the following bits are swapped:
For B = 0

Swap e(B,74) with e(B,177)

Swap e(B,222) with e(B,160)

Swap e(B,87) with e(B,201)

Swap e(B,235) with e(B,120)

Swap e(B,26) with e(B,81)

Swap e(B,174) with e(B,40)

Swap e(B,343) with e(B,444)

Swap e(B,491) with e(B,405)

Swap e(B,430) with e(B,368)

Swap e(B,443) with e(B,500)

For B = 1

Swap e(B,234) with e(B,177)

Swap e(B,99) with e(B,201)

Swap e(B,38) with e(B,120)

Swap e(B,186) with e(B,81)

Swap e(B,51) with e(B,40)

Swap e(B,503) with e(B,444)

Swap e(B,442) with e(B,405)

Swap e(B,307) with e(B,500)

Swap e(B,455) with e(B,329)

For B = 2

Swap e(B,111) with e(B,177)

Swap e(B,50) with e(B,160)

Swap e(B,198) with e(B,201)

Swap e(B,63) with e(B,120)

Swap e(B,211) with e(B,81)

Swap e(B,306) with e(B,444)

Swap e(B,454) with e(B,405)

Swap e(B,319) with e(B,368)

Swap e(B,467) with e(B,500)

Swap e(B,406) with e(B,329)

For B = 3

Swap e(B,123) with e(B,177)

Swap e(B,62) with e(B,160)

Swap e(B,210) with e(B,201)

Swap e(B,75) with e(B,120)

Swap e(B,223) with e(B,81)

Swap e(B,14) with e(B,40)

Swap e(B,466) with e(B,444)

Swap e(B,331) with e(B,368)

Swap e(B,479) with e(B,500)

Swap e(B,418) with e(B,329)

A.4 DBS-10
After burst mapping the following bits are swapped:

For B = 0

Swap e(B,21) with e(B,80)

Swap e(B,42) with e(B,98)

Swap e(B,84) with e(B,110)

Swap e(B,126) with e(B,158)

Swap e(B,147) with e(B,170)

Swap e(B,189) with e(B,188)

Swap e(B,367) with e(B,410)

Swap e(B,409) with e(B,433)

Swap e(B,451) with e(B,480)

Swap e(B,472) with e(B,503)

Swap e(B,514) with e(B,530)

Swap e(B,556) with e(B,688)

Swap e(B,577) with e(B,640)

For B = 1

Swap e(B,86) with e(B,80)

Swap e(B,107) with e(B,98)

Swap e(B,149) with e(B,110)

Swap e(B,191) with e(B,158)

Swap e(B,212) with e(B,188)

Swap e(B,254) with e(B,200)

Swap e(B,474) with e(B,410)

Swap e(B,516) with e(B,433)

Swap e(B,537) with e(B,480)

Swap e(B,579) with e(B,503)

Swap e(B,621) with e(B,530)

Swap e(B,642) with e(B,493)

For B = 2

Swap e(B,151) with e(B,80)

Swap e(B,172) with e(B,98)

Swap e(B,214) with e(B,110)

Swap e(B,256) with e(B,158)

Swap e(B,277) with e(B,170)

Swap e(B,334) with e(B,188)

Swap e(B,17) with e(B,200)

Swap e(B,539) with e(B,410)

Swap e(B,581) with e(B,433)

Swap e(B,602) with e(B,480)

Swap e(B,644) with e(B,503)

Swap e(B,686) with e(B,530)

Swap e(B,384) with e(B,493)

For B = 3

Swap e(B,237) with e(B,80)

Swap e(B,279) with e(B,98)

Swap e(B,331) with e(B,110)

Swap e(B,19) with e(B,158)

Swap e(B,61) with e(B,170)

Swap e(B,82) with e(B,188)

Swap e(B,604) with e(B,410)

Swap e(B,646) with e(B,433)

Swap e(B,667) with e(B,480)

Swap e(B,386) with e(B,503)

Swap e(B,407) with e(B,530)

Swap e(B,449) with e(B,493)

A.5 DBS-11
After burst mapping the following bits are swapped:

For B = 0, 1, 2 and 3

Swap e(B,141) with e(B,80)

Swap e(B,226) with e(B,98)

Swap e(B,29) with e(B,110)

Swap e(B,114) with e(B,158)

Swap e(B,199) with e(B,188)

Swap e(B,634) with e(B,410)

Swap e(B,381) with e(B,433)

Swap e(B,466) with e(B,480)

A.6 DBS-12
After burst mapping the following bits are swapped:

For B = 0, 1, 2 and 3
Swap e(B,141) with e(B,80)

Swap e(B,282) with e(B,98)

Swap e(B,226) with e(B,110)

Swap e(B,29) with e(B,158)

Swap e(B,634) with e(B,410)

Swap e(B,437) with e(B,433)

Swap e(B,381) with e(B,480)

Swap e(B,522) with e(B,503)

A.7 UAS-1/2/3

After burst mapping the following bits are swapped:

For B = 0

Swap e(B,187) with e(B,177)

Swap e(B,79) with e(B,160)

Swap e(B,230) with e(B,120)

Swap e(B,158) with e(B,81)

Swap e(B,50) with e(B,40)

Swap e(B,183) with e(B,21)

Swap e(B,410) with e(B,444)

Swap e(B,302) with e(B,405)

Swap e(B,435) with e(B,368)

Swap e(B,327) with e(B,305)

Swap e(B,406) with e(B,280)

For B = 1

Swap e(B,26) with e(B,177)

Swap e(B,231) with e(B,160)

Swap e(B,159) with e(B,120)

Swap e(B,51) with e(B,81)

Swap e(B,130) with e(B,40)

Swap e(B,303) with e(B,444)

Swap e(B,382) with e(B,405)

Swap e(B,274) with e(B,368)

Swap e(B,407) with e(B,305)

Swap e(B,299) with e(B,280)

For B = 2

Swap e(B,214) with e(B,177)

Swap e(B,106) with e(B,120)

Swap e(B,131) with e(B,81)

Swap e(B,23) with e(B,40)

Swap e(B,210) with e(B,0)

Swap e(B,383) with e(B,444)

Swap e(B,275) with e(B,405)

Swap e(B,462) with e(B,368)

Swap e(B,354) with e(B,305)

Swap e(B,379) with e(B,280)

For B = 3

Swap e(B,107) with e(B,177)

Swap e(B,186) with e(B,160)

Swap e(B,78) with e(B,120)

Swap e(B,211) with e(B,81)

Swap e(B,103) with e(B,40)

Swap e(B,330) with e(B,444)

Swap e(B,463) with e(B,405)

Swap e(B,355) with e(B,368)

Swap e(B,434) with e(B,305)

Swap e(B,326) with e(B,280)

A.8 UAS-4

After burst mapping the following bits are swapped:

For B = 0

Swap e(B,99) with e(B,177)

Swap e(B,198) with e(B,160)

Swap e(B,50) with e(B,120)

Swap e(B,75) with e(B,81)

Swap e(B,174) with e(B,40)

Swap e(B,390) with e(B,444)

Swap e(B,415) with e(B,405)

Swap e(B,267) with e(B,368)

Swap e(B,366) with e(B,305)

Swap e(B,391) with e(B,280)

For B = 1

Swap e(B,31) with e(B,177)

Swap e(B,226) with e(B,160)

Swap e(B,130) with e(B,120)

Swap e(B,155) with e(B,40)

Swap e(B,7) with e(B,0)

Swap e(B,106) with e(B,21)

Swap e(B,322) with e(B,444)

Swap e(B,347) with e(B,405)

Swap e(B,251) with e(B,368)

Swap e(B,446) with e(B,305)

Swap e(B,298) with e(B,280)

Swap e(B,323) with e(B,321)

For B = 2

Swap e(B,210) with e(B,177)

Swap e(B,62) with e(B,160)

Swap e(B,87) with e(B,120)

Swap e(B,186) with e(B,81)

Swap e(B,38) with e(B,40)

Swap e(B,211) with e(B,0)

Swap e(B,427) with e(B,444)

Swap e(B,279) with e(B,405)

Swap e(B,378) with e(B,368)

Swap e(B,403) with e(B,305)

For B = 3

Swap e(B,167) with e(B,177)

Swap e(B,19) with e(B,160)

Swap e(B,214) with e(B,120)

Swap e(B,118) with e(B,81)

Swap e(B,143) with e(B,40)

Swap e(B,359) with e(B,444)

Swap e(B,458) with e(B,405)

Swap e(B,310) with e(B,368)

Swap e(B,335) with e(B,305)

Swap e(B,239) with e(B,280)

Swap e(B,434) with e(B,321)

A.9 UAS-5

After burst mapping the following bits are swapped:

For B = 0

Swap e(B,158) with e(B,177)

Swap e(B,115) with e(B,160)

Swap e(B,187) with e(B,120)

Swap e(B,58) with e(B,81)

Swap e(B,15) with e(B,40)

Swap e(B,403) with e(B,444)

Swap e(B,274) with e(B,405)

Swap e(B,346) with e(B,368)

Swap e(B,303) with e(B,305)

Swap e(B,238) with e(B,280)

For B = 1

Swap e(B,54) with e(B,177)

Swap e(B,11) with e(B,160)

Swap e(B,126) with e(B,120)

Swap e(B,83) with e(B,81)

Swap e(B,198) with e(B,0)

Swap e(B,155) with e(B,21)

Swap e(B,342) with e(B,444)

Swap e(B,299) with e(B,405)

Swap e(B,234) with e(B,368)

Swap e(B,414) with e(B,305)

Swap e(B,371) with e(B,280)

Swap e(B,443) with e(B,321)

For B = 2

Swap e(B,79) with e(B,177)

Swap e(B,194) with e(B,160)

Swap e(B,151) with e(B,120)

Swap e(B,22) with e(B,81)

Swap e(B,310) with e(B,444)

Swap e(B,267) with e(B,405)

Swap e(B,439) with e(B,368)

Swap e(B,382) with e(B,305)

Swap e(B,339) with e(B,280)

For B = 3

Swap e(B,18) with e(B,177)

Swap e(B,90) with e(B,160)

Swap e(B,47) with e(B,120)

Swap e(B,227) with e(B,81)

Swap e(B,162) with e(B,40) 
Swap e(B,119) with e(B,0)

Swap e(B,263) with e(B,444)

Swap e(B,378) with e(B,405)

Swap e(B,335) with e(B,368)

Swap e(B,450) with e(B,305)

Swap e(B,407) with e(B,280)

A.10 UBS-7/8
After burst mapping the following bits are swapped:

For B = 0

Swap e(B,70) with e(B,177)

Swap e(B,251) with e(B,160)

Swap e(B,210) with e(B,201)

Swap e(B,99) with e(B,120)

Swap e(B,58) with e(B,81)

Swap e(B,330) with e(B,444)

Swap e(B,511) with e(B,405)

Swap e(B,470) with e(B,368)

Swap e(B,359) with e(B,500)

Swap e(B,318) with e(B,321)

Swap e(B,499) with e(B,340)

For B = 1

Swap e(B,254) with e(B,177)

Swap e(B,143) with e(B,160)

Swap e(B,102) with e(B,201)

Swap e(B,242) with e(B,120)

Swap e(B,131) with e(B,81)

Swap e(B,514) with e(B,444)

Swap e(B,403) with e(B,405)

Swap e(B,362) with e(B,368)

Swap e(B,543) with e(B,500)

Swap e(B,502) with e(B,340)

Swap e(B,391) with e(B,520)

For B = 2

Swap e(B,275) with e(B,177)

Swap e(B,146) with e(B,160)

Swap e(B,35) with e(B,201)

Swap e(B,175) with e(B,120)

Swap e(B,263) with e(B,81)

Swap e(B,134) with e(B,40)

Swap e(B,23) with e(B,0)

Swap e(B,406) with e(B,444)

Swap e(B,546) with e(B,405)

Swap e(B,435) with e(B,368)

Swap e(B,394) with e(B,500)

For B = 3

Swap e(B,38) with e(B,177)

Swap e(B,219) with e(B,160)

Swap e(B,178) with e(B,201)

Swap e(B,67) with e(B,120)

Swap e(B,266) with e(B,81)

Swap e(B,26) with e(B,40)

Swap e(B,207) with e(B,0)

Swap e(B,479) with e(B,444)

Swap e(B,438) with e(B,405)

Swap e(B,327) with e(B,500)

Swap e(B,467) with e(B,321)

A.11 UBS-9
After burst mapping the following bits are swapped:

For B = 0

Swap e(B,255) with e(B,177)

Swap e(B,183) with e(B,160)

Swap e(B,91) with e(B,201)

Swap e(B,254) with e(B,120)

Swap e(B,182) with e(B,81)

Swap e(B,90) with e(B,40)

Swap e(B,506) with e(B,444)

Swap e(B,414) with e(B,405)

Swap e(B,322) with e(B,500)

Swap e(B,551) with e(B,329)

Swap e(B,459) with e(B,340)

Swap e(B,367) with e(B,520)

For B = 1

Swap e(B,126) with e(B,177)

Swap e(B,34) with e(B,160)

Swap e(B,171) with e(B,201)

Swap e(B,79) with e(B,120)

Swap e(B,170) with e(B,81)

Swap e(B,403) with e(B,444)

Swap e(B,311) with e(B,405)

Swap e(B,494) with e(B,368)

Swap e(B,402) with e(B,500)

Swap e(B,310) with e(B,329)

Swap e(B,539) with e(B,340)

For B = 2

Swap e(B,206) with e(B,177)

Swap e(B,114) with e(B,201)

Swap e(B,22) with e(B,120)

Swap e(B,251) with e(B,81)

Swap e(B,159) with e(B,40)

Swap e(B,67) with e(B,0)

Swap e(B,278) with e(B,444)

Swap e(B,483) with e(B,405)

Swap e(B,391) with e(B,368)

Swap e(B,482) with e(B,500)

Swap e(B,390) with e(B,329)

For B = 3

Swap e(B,103) with e(B,177)

Swap e(B,11) with e(B,160)

Swap e(B,266) with e(B,201)

Swap e(B,194) with e(B,120)

Swap e(B,102) with e(B,81)

Swap e(B,10) with e(B,40)

Swap e(B,239) with e(B,0)

Swap e(B,426) with e(B,444)

Swap e(B,334) with e(B,405)

Swap e(B,471) with e(B,368)

Swap e(B,379) with e(B,500)

Swap e(B,470) with e(B,329)

A.12 UBS-10
After burst mapping the following bits are swapped:

For B = 0

Swap e(B,179) with e(B,80)

Swap e(B,71) with e(B,98)

Swap e(B,142) with e(B,110)

Swap e(B,321) with e(B,158)

Swap e(B,34) with e(B,170)

Swap e(B,284) with e(B,188)

Swap e(B,176) with e(B,200)

Swap e(B,357) with e(B,410)

Swap e(B,582) with e(B,433)

Swap e(B,474) with e(B,480)

Swap e(B,437) with e(B,503)

Swap e(B,616) with e(B,530)

Swap e(B,687) with e(B,493)

Swap e(B,367) with e(B,688)
For B = 1

Swap e(B,152) with e(B,80)

Swap e(B,44) with e(B,98)

Swap e(B,294) with e(B,110)

Swap e(B,7) with e(B,158)

Swap e(B,186) with e(B,170)

Swap e(B,257) with e(B,188)

Swap e(B,149) with e(B,200)

Swap e(B,484) with e(B,433)

Swap e(B,376) with e(B,480)

Swap e(B,447) with e(B,503)

Swap e(B,626) with e(B,530)

Swap e(B,589) with e(B,493)

Swap e(B,481) with e(B,688)
For B = 2

Swap e(B,304) with e(B,80)

Swap e(B,17) with e(B,98)

Swap e(B,196) with e(B,110)

Swap e(B,267) with e(B,158)

Swap e(B,159) with e(B,170)

Swap e(B,51) with e(B,188)

Swap e(B,457) with e(B,410)

Swap e(B,636) with e(B,433)

Swap e(B,599) with e(B,480)

Swap e(B,491) with e(B,503)

Swap e(B,359) with e(B,530)

Swap e(B,562) with e(B,493)

Swap e(B,454) with e(B,688)
For B = 3

Swap e(B,27) with e(B,80)

Swap e(B,206) with e(B,110)

Swap e(B,277) with e(B,158)

Swap e(B,169) with e(B,170)

Swap e(B,61) with e(B,188)

Swap e(B,132) with e(B,200)

Swap e(B,311) with e(B,0)

Swap e(B,24) with e(B,103)

Swap e(B,609) with e(B,410)

Swap e(B,501) with e(B,433)

Swap e(B,369) with e(B,480)

Swap e(B,572) with e(B,503)

Swap e(B,464) with e(B,530)

Swap e(B,427) with e(B,493)
A.13 UBS-11/12
After burst mapping the following bits are swapped:

For B = 0, 1, 2 and 3

Swap e(B,177) with e(B,80)

Swap e(B,146) with e(B,98)

Swap e(B,42) with e(B,110)

Swap e(B,219) with e(B,158)

Swap e(B,292) with e(B,170)

Swap e(B,11) with e(B,200)

Swap e(B,409) with e(B,420)

Swap e(B,586) with e(B,433)

Swap e(B,482) with e(B,480)

Swap e(B,659) with e(B,503)

Swap e(B,349) with e(B,530)

Swap e(B,451) with e(B,493)

Swap e(B,524) with e(B,688)
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