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1 Introduction

1.1 Background Information

One objective in the WID on SPEED ‎[1] is to investigate possible enhancements in Precoded EGPRS2 (PCE2) burst formatting. This Pseudo CR proposes to include the latest findings on PCE2 Header and Data fields mapping in to the SPEED Technical Report (TR) 45.860.
1.2 Reason for change

Contribution ‎[2] shows that it is necessary to redesign the PCE2 burst mapping of Header and Data fields to guarantee best performance. The intention of this pCR is to capture the most relevant findings presented in ‎[2] and proposes to include them in the SPEED TR.

1.3 Summary of change

This pCR presents a method to derive a burst mapping of Header and Data fields that guarantees robust Header and Incremental Redundancy (IR) performance of PCE2-A and PCE2-B.

Reference ‎[2], ‎[3], ‎[4], ‎[5] and ‎[6] shall be included at the end of sub-clause 6.2 once a reference sub-clause has been added to the SPEED TR.

2 pCR to 3GPP TR 45.860

	                                   FIRST SUBCLAUSE MODIFICATIONS


6.2.4


Mapping of block fields

The optimal position of Data, Header, USF and SF fields in EGPRS2 and PC EGPRS2 is not necessary identical.

This sub-clause evaluates different placements of the burst fields to i) Ensure similar performance as EGPRS2 USF reception and ii) Ensure incremental redundancy performance of Precoded EGPRS2.

6.2.4.1
Mapping of header 

6.2.4.1.1 Introduction

In an EGPRS2 radio block there are different information fields that need to be mapped on the information symbols of the bursts: Data, Header, USF, SF (and optionally PAN). The mapping of these information fields are done in a specific manner to guarantee both absolute and relative performance targets.

In Precoded EGPRS2 (PCE2) the characteristics of the burst is changed and thus the mapping of these information fields need to be optimized.

This sub-clause presents results from an investigation performed in ‎[2] on the burst mapping of PCE2 Data and Header fields to guarantee robust incremental redundancy performance.

6.2.4.1.2 PCE2 Burst characteristics

In EGPRS2 the training sequence code (TSC), is placed in the middle of the burst. In general it can be assumed that the further away a data symbol is from the TSC the weaker the performance gets. In PCE2 the TSC symbols need to be spread out over the burst to optimize the channel estimation, see ‎[3]. Further, the quality is no longer as dependent on the distance from the TSC symbol but rather characterized by the spectral properties of the TX pulse.


[image: image1]
Figure 6.2-1 Burst characteristics of a Precoded 16QAM EGPRS2 burst.

6.2.4.1.3 Burst shift and Bit swapper 
The MCS used, and the channel coding definitions needed to decode the data block is signaled in the header. Thus, the header needs to be correctly decoded for the data block to be correctly decoded. Further, if incremental redundancy is used the operative range of the MCS will be wider but still the condition of header decoding is valid.

To enhance header performance and secure a Header BLER performance relative to the data BLER a burst shift can in combination with a bit swap be used on weak header bits. The shift of the bits in the burst is done in a cyclic manner for each half burst as shown in Figure 6.2-2.


[image: image2]
Figure 6.2-2 Burst mapping 16QAM, EGPRS2-A with (bottom) and without (top) a circular shift of 20 bits.

The bit swapper will swap weak header bits to strong bit positions occupied by data. This is illustrated in Figure 6.2-3. 

[image: image3]
Figure 6.2-3. Burst mapping 16QAM, EGPRS2-A with 20 bits circular shift and with (bottom) and without (top) header bit swap.
In order to evaluate the relative performance needed between the Data and Header BLER the relative performance of EGPRS2 Data and Header BLER has been used as a reference. Since the channel coding definitions are kept intact for PCE2 it is reasonable to assume that similar relative performance figures should be kept.

6.2.4.1.4 Simulation assumptions and Results
Table 6.2-1 summarizes the simulation assumptions used when deriving burst shift and bit swap required to maintain the relative performance of EGPRS2 Header and Data BLER in PCE2.
Table 6.2-1. Simulation assumptions.

	Parameter
	Value

	MCS
	DAS-5-12, DBS-5-12

	Intf/Sens.
	N0

	Impairments
	‎[4]

	Frames
	5000

	Max transmission for IR
	5

	Channel propagation
	TU50nFH

	Backoff
	No

	TSC placement
	According to [3]

	Burst length
	According to ‎[5]

	CP length
	PCE2-A: 6 

PCE2-B: 9

	RX BW
	PCE2-A: 240kHz 

PCE2-B: 275kHz

	ICI suppression
	No

	MMM
	According to ‎[6]


The reference relative performance between 1% Header BLER and 10% Data BLER for EGPRS2-A and EGPRS2-B is depicted in Table 6.2-2.

Table 6.2-2. Relative performance between 1% Header BLER and 10% Data BLER, EGPRS2-A and EGPRS2-B.

	MCS
	Header@1%

[dB]
	Data@10% [dB]
	Rel. perf. 

[dB]

	DAS-5
	12.0
	12.2
	0.2

	DAS-6
	
	13.5
	1.5

	DAS-7
	
	15.1
	3.1

	DAS-8
	13.6
	19.1
	5.5

	DAS-9
	
	21.4
	7.8

	DAS-10
	14.7
	25.4
	10.7

	DAS-11
	16.3
	30.3
	14.0

	DAS-12
	16.3
	34.5*
	18.2


* Performance at 20% BLER

	MCS
	Header@1%

[dB]
	Data@10% [dB]
	Rel. perf. 

[dB]

	DBS-5
	11.4
	11.8
	0.4

	DBS-6
	
	14.1
	2.7

	DBS-7
	17.4
	21.9
	4.5

	DBS-8
	
	24.4
	7.0

	DBS-9
	18.2
	26.1
	5.9

	DBS-10
	20.2
	37.5
	16.7

	DBS-11
	21.7
	35.9*
	14.2

	DBS-12
	
	38.9*
	17.2


* Performance at 30% BLER

In Table 6.2-3 the swap and shift required to achieve a PCE2 relative performance similar to EGPRS2, shown in Table 6.2-2, is presented. Achieved Header and Data BLER at selected swap and shift levels, is presented for completeness. Swap is not applicable on QPSK modulated MCSes DBS-5 and DBS-6.  

Table 6.2-3. Header mapping of PCE2-A and PCE2-B with relative difference between Data and Header.

	MCS
	Swap
	Shift
	Header@1% [dB]
	Data@10% [dB]
	Diff [dB]

	DAS-5
	1
	50
	9,8
	9,9
	0,1

	DAS-6
	1
	50
	9,8
	11,5
	1,7

	DAS-7
	1
	50
	9,8
	13,3
	3,5

	DAS-8
	1
	45
	10,5
	15,2
	4,7

	DAS-9
	1
	45
	10,5
	18,0
	7,5

	DAS-10
	1
	70
	10,5
	20,1
	9,6

	DAS-11
	1
	75
	11,5
	25,2
	13,7


	MCS
	Swap
	Shift
	Header@1% [dB]
	Data@10% [dB]
	Diff [dB]

	DBS-5
	-
	45
	10.4
	10.5
	0.1

	DBS-6
	-
	45
	10.4
	14.2
	3.8

	DBS-7
	1
	55
	11.1
	14.5
	3.4

	DBS-8
	1
	55
	11.1
	18.2
	7.1

	DBS-9
	1
	65
	11.2
	21.1
	9.9

	DBS-10
	1
	40
	12.6
	24.6
	12

	DBS-11
	1
	20
	14.3
	38.2
	23.9


6.2.4.1.5 IR performance

In Figure 6.2-4 and -5 ideal link adaptation envelope curves are shown for both PCE2-A, EGPRS2-A and PCE2-B, given shift and swap parameters according to table 6.2-3. Visible impacts from the header is seen at Es/N0 < 10 dB for both PCE2-A and PCE2-B. Detailed plots of each MCS can be found in reference ‎[2]. 
DAS-12 and DBS-12 has been used based on the design given in [7].
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Figure 6.2-4. Ideal LA envelope for E2-A and PCE2-A (DAS-5-12).

[image: image5.png]Throughput [Kbps/TS]

120

110

100

%0

80

70

60

50

30

20

10

——PCEZ-B
—— PCE2-B (ideal header) ||

10 15 20 25
E,/N, [4B]

30

35





Figure 6.2-5. Ideal LA envelope for PCE2-B (DBS-5-12b). 
6.2.4.1.5 Mixed Mode Modulation Results

When applying mixed mode modulation as derived in ‎[6] the shift can be reduced while still offering similar performance as presented in Table 6.2-3. The performance when mixed mode modulation is active is presented in Table 6.2-4.

Tabel 6.2-4. Header mapping of PCE2-A and PCE2-B, MMM with relative difference between Data and Header.

	MCS
	Swap
	Shift
	Header@1%

[dB]
	Data@10%

[dB]
	Diff

[dB]

	DAS-5
	1
	30
	9,8
	9,4
	-0,4

	DAS-6
	1
	30
	9,8
	10,8
	1,0

	DAS-7
	1
	30
	9,8
	12,4
	2,6

	DAS-8
	1
	30
	10,5
	15,0
	4,5

	DAS-9
	1
	30
	10,5
	17,5
	7,0

	DAS-10
	1
	45
	10,5
	19,5
	9,0

	DAS-11
	1
	50
	11,5
	24,2
	12,7


	MCS
	Swap
	Shift
	Header@1% [dB]
	Data@10% [dB]
	Diff [dB]

	DBS-5
	-
	10
	10.4
	9.3
	-1.1

	DBS-6
	-
	10
	10.4
	12.3
	1.9

	DBS-7
	1
	35
	10.9
	14.4
	3.5

	DBS-8
	1
	35
	10.9
	17.4
	6.5

	DBS-9
	1
	45
	11
	19.5
	8.5

	DBS-10
	1
	35
	12.6
	23.2
	10.6

	DBS-11
	1
	15
	14.1
	38.2
	24.1


6.2.4.1.6 Conclusions
A burst mapping approach for header and data fields has been presented. This approach is based on a swap and shift of header bits that guarantees robust incremental redundancy performance of PCE2-A and PCE2-B. It was further shown that the shift could be reduced if mixed mode modulation is in use.
	                                   END OF MODIFICATIONS
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