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1 Introduction
1.1 Background Information

In the WID on SPEED [1], a redesign of the highest MCSs in each EGPRS2 set is foreseen. This Pseudo CR proposes to include the latest findings on burst formatting of these two MCSs, i.e. DAS-12b and DBS-12b, into the SPEED Technical Report (TR). 
1.2 Reason for change

Several concepts, including Mixed Mode Modulation (MMM), which is introduced in [2], and header bit swapping and shifting, introduced in [3], are identified as the possible burst formatting applications. The intention of this pCR is to evaluate their combined impact on the header and data BLER performance of DAS-12b and DBS-12b, and proposes to include the found best burst formatting of DAS-12b and DBS-12b in the SPEED TR.
1.3 Summary of change

This pCR presents the method used to derive the best burst formatting for DAS-12b and DBS-12b, including MMM, header bit swapping and shifting, and the impact on header and data BLER performance with the optimum burst formatting.
2 pCR to 3GPP TR 45.860

	                                   FIRST SUBCLAUSE MODIFICATIONS


6.1
DAS-12b/DBS-12b

A re-definition of DAS-12 and DBS-12, DAS-12b for EGPRS2-A and DBS-12b for EGPRS2-B respectively is foreseen in order to optimize performance. The payload size of each MCS, i.e. 3x82 bytes and 4x74 bytes for DAS-12 and DBS-12 respectively are to be kept.

This sub-clause evaluates modifications in the MCS design and its impact on performance.
6.1.1

Burst formatting of DAS-12b and DBS-12b

This sub-clause proposes a new burst formatting design for DAS-12b and DBS-12b in terms of 

· Mapping of bits onto modulation symbols and

· Burst mapping of Header and Data fields. 

For the mapping of bits onto modulation symbols the objective is to find the best mixed mode modulation combination for DAS-12b and DBS-12b in terms of optimal throughput performance.

For the burst mapping of Header and Data fields the objective is to derive 

· header bit swapping, which swaps header bits at weak positions with data bits at strong positions and

· burst bit shifting, which circularly shifts each half burst so that part of, or all header bits end up at higher SNR region,

to achieve robust header and incremental redundancy performance.

6.1.1.2 Evaluation Method

Several best MMM candidates are first derived, in terms of providing as robust performance as possible at lower SNR region, which will later lead to robust data performance when header bit swapping and shifting is used. This evaluation is done by placing all header/USF/SF bits at high SNR region, and focusing therefore on the data BLER performance. 

The header bit swapping and shifting are then evaluated together with the best MMM candidates. The best burst formatting for DAS-12b and DBS-12b is then selected as the one that keeps the relative performance between header and data BLER (using non-precoded DAS-12 (data BLER@50% to avoid error floor and headerBLER@1%) and DBS-11(data BLER@10% and headerBLER@1%) as reference), meanwhile achieves as low data BLER as possible. 

For more information please refer to [4].
6.1.1.3 Simulation Assumptions and Results

6.1.1.3.1 Simulation Assumptions

The selection of the optimal burst formatting, including MMM, header bit swapping and shifting is based on performance simulated in a sensitivity limited scenario given a TU50nFH propagation environment. The data and header BLER are then verified in other propagation models and interference scenarios. 

A detailed list of simulation assumptions are presented in table 6.1-1.
Table 6.1-1 Simulation assumptions

	Parameter
	Value

	MCSs
	DAS-12b, 

DBS-12b

	TSC placement
	According to [5]

	Burst length
	According to [6]

	CP length
	PCE2A: 6

PCE2B: 9

	RX BW
	PCE2A: 240kHz

PCE2B: 275kHz

	ICI Suppression
	No

	Backoff 
	No

	Channel propagation
	TU50nFH, HT100nFH

	Interference
	AWGN, CO, DTS-2 modified  

	Frequency band
	900 MHz

	Frames
	5000

	Tx/Rx impairments

  - Phase noise 

- I/Q gain imbalance 

- I/Q phase imbalance 

  - DC offset 

  - Frequency error 
	Ericsson typical TX/RX impairments:

0.8 / 1.2   [degrees (RMS)]

0.1 / 0.2   [dB]

0.2 / 2.0   [degrees]

-45 / -40  [dBc]

  -   / 25   [Hz]


6.1.1.3.2 Simulation Results

Evaluation according to 6.1.1.2 shows that the best burst formatting is:

· For DAS-12b:  MMM pattern containing 56 64QAM symbols, one 32QAM and one 8PSK symbol, with header bit swapping and a right shift of 50 bits;

· for DBS-12b:  no MMM, with header bit swapping and no shifting.

Simulation results are listed in table 6.1.1-2 and table 6.1.1-3.

Table 6.1-2: Absolute Performance with/without optimal burst format.



a). Data performance.

	 
	 
	                      Data BLER  @ 10% 
	 
	 
	 

	MCS
	Intf. Scen.
	No bitswap/shifting & 

no MMM
	 With bitswap(and shifting), no MMM
	With bitswap(and shifting) & Opt MMM

	 
	 
	TU50nFH
	HT100nFH
	TU50nFH
	HT100nFH
	Tu50nFH
	HT100nFH

	 
	CO
	26,5
	27,3*
	26,9
	29,5*
	26,4
	    27,5*

	DAS-12b
	DTS-2
	28,1
	28,8*
	28,9
	31,5*
	28,2
	  29,5*

	 
	AWGN
	27,7
	28,7*
	28,8
	31,6*
	27,9
	   29,3*

	 
	CO
	26,6
	
	27,1
	
	27,1
	

	DBS-12b
	DTS-2
	30,0
	
	31,2
	
	31,2
	

	 
	AWGN
	28,4
	
	30,0
	
	30,0
	


*Data bler@30% for HT100nFH;

b). Header performance.
	 
	 
	                      Header BLER @ 1%
	 
	 

	MCS
	Intf. 
Scen.
	No bitswap/shifting & 
no MMM
	 With bitswap and

Shifting, no MMM
	With bitswap(and shifting & Opt MMM

	 
	 
	TU50nFH
	HT100nFH
	TU50nFH
	HT100nFH
	Tu50nFH
	HT100nFH

	 
	CO
	17,4
	21
	13,3
	13,0
	13,1
	12,8

	DAS-12b
	DTS-2
	24,7
	27,4
	15,0
	14
	15,2
	14

	 
	AWGN
	26,5
	28,3
	12,4
	12,0
	12,5
	11,8

	 
	CO
	18,5
	
	14,6
	
	14,6
	

	DBS-12b
	DTS-2
	31,9
	
	17,4
	
	17,4
	

	 
	AWGN
	31,2
	
	14,3
	
	14,3
	


Table 6.1-3: Relative performance using optimal burst formatting, comparing with DAS-12b/DBS-12b no bitswap & no MMM.

	 
	 
	Data improvements(dB)
	Header improvements(dB)

	MCS
	Intf. Scen.
	With bitswap(and shifting) &
Opt MMM
	With bitswap(and shifting) & 

Opt MMM

	 
	 
	TU50nFH
	HT100nFH
	TU50nFH
	HT100nFH

	DAS-12b
	CO
	0,1
	-0,2
	4,3
	8,2

	 
	DTS-2
	-0,1
	-0,7
	9,5
	13,4

	 
	AWGN
	-0,2
	-0,6
	14,0
	16,5

	DBS-12B
	CO
	-0,5
	
	3,9
	

	 
	DTS-2
	-1,2
	
	14,5
	

	 
	AWGN
	-1,6
	
	16,9
	


It can be seen that the use of header bit swap and burst shift significantly improves the header performance of DAS-12b and DBS-12b, up to 17dB, meanwhile, the data performance has degraded moderately, in almost all the simulated scenarios. It should also be noticed that, for DAS-12b, the use of MMM decreases the degradation in data performance due to header bit swapping and shifting.

	                                  END OF FIRST SUBCLAUSE MODIFICATIONS
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