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6.1.1.1.4 
TSC symbol position for DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2
6.1.1.1.4.1 
Introduction

In EGPRS2-A and EGPRS2-B the TSC lengths were chosen to secures accurate receiver channel estimation to facilitate synchronization, ISI suppression and equalization. As SBPCE2 introduces a new air interface, where e.g. orthogonality between adjacent symbols is granted by the introduction of a cyclic prefix, it is not necessarily true that the EGPRS2 TSC lengths are optimal for SBPCE2. In the following an empirical method is described that is designated to investigate the optimal TSC length for SBCPE2-A DAS-10b/11b/12b v2 and Low Complexity SBPCE2-B DBS-10b/11b/12b v2. For detailed information see [6.1-9].

The method is based on a search for a TSC vector TSC(T,cn,sp) of length T and defined by a number cn of symbols located in the centre of the burst and a number T-cn of symbols evenly distributed over the remains of the burst, starting at position sp, as illustrated in Figure 6.2-4. 

The task is to find the best TSC vector, offering optimum performance for DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2, among the set of TSC positing vectors TSC(T,cn,sp) defined by:
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6.1.1.1.4.2 
Evaluation Method

To find the best TSC vector the Data and Header BLER performance for each TSC positioning vector TSC(T,cn,sp) was evaluated for DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2 given TU50noFH propagation conditions and; 

· Sensitivity limited, 

· Co-channel interference limited and

· Adjacent channel interference limited scenarios.

During the evaluations simulation settings according to Table 6.1-4 was used. For each evaluated TSC length new puncturing patterns and interleaver schemes were derived, using a best guess value on interleaver parameter a and the puncturing swap parameter set to 0. Header definitions were in accordance with section 6.1.1.1.

Table 6.1-4. Simulation settings.

	Simulation parameters

	Frequency band
	900 

	Tx filter
	LinGMSK

	Rx filter BW
	SBPCE2-A: 280 kHz

LCSBPCE2-B: 340 kHz

	Blind Detection of modulation
	On

	MCSs
	SBPCE2-A DAS10b/11b/12b v2 

LC SBPCE2-B DBS10b/11b/12b v2

	Frames
	20000 

	MMM
	No

	Tx/Rx impairments

  - Phase noise [degrees (RMS)]

  - I/Q gain imbalance [dB]

  - I/Q phase imbalance [deegrees]

  - DC offset [dB]

  - PA model

  - Frequency error [Hz]
	Tx/Rx

0.8/1.2           

0.1/0.2           

0.2/2.0           

-45/-40

On [8-8]/ - 

   -/25           

 

	TSC placement
	Reference according to subclause 6.2.3.1, else according to TSC(T,cn,sp).

	TSC length
	10-26 symbols

	Puncturing
	Patterns P1, P2 and P3, if applicable generated with swap set to 0.

	Interleaver
	Interleaver type 1 with a set to 97.

	PAR reduction method 
	On with hard clipping and soft clipping

	Achieved PAR
	6 dB 

	CP length
	SBPCE2-A: 6

LCSBPCE2-B: 15


The achieved performance for each MCS and scenario was compared with the reference performance achieved when utilizing the optimum TSC positioning vector found in subclause 6.2.3.1 and Table 6.2-5a. The relative performance at 10% Data BLER was used as metric to identify the best TSC vector TSC(T,cn,sp) for each MCS. Table 6.1-4a shows the results for the best TSC vector TSC(16,4,7) for DAS-10b/11b/12b v2. Gains are observed in all scenarios. The same was true for DBS-10b/11b/12b v2 where TSC(16,4,7) gave best performance, and gains on all scenarios except for DBS-10b when exposed to adjacent interference. 

.

Table 6.1-4a. Relative data performance improvement for DAS-10b/11b/12b v2 in TU50nFH propagation conditions.

	TSC(T,cn,sp)
	Es/N0 [dB]
	C/ICO [dB]
	C/IADJ [dB]
	Average [dB]

	DAS-12b v2

	TSC(16,4,7)
	2.2
	2.7
	2.9
	2.6

	DAS-11b

	TSC(16,4,7)
	0.9
	1.4
	0.9
	1.1

	DAS-10b

	TSC(16,4,7)
	0.6
	0.8
	0
	0.5


The improvement in Data BLER, seen in Table 6.1-4a, is achieved by a decreased Data code rate. As the Header block code is unaffected by the choice of TSC(T,cn,sp) it must be verified that the improved data performance is not achieved at the expense of an unacceptable degradation in header performance. In Table 6.1-4b it is shown that the relative header performance degradation for DAS-10b/11b/12b v2 is limited. The same is true for DBS-10b/11b/12b v2 header performance.

Table 6.1-4b. Relative header performance improvement for DAS-10b/11b/12b v2 in TU50nFH propagation conditions.

	TSC(T,cn,sp)
	Es/N0 [dB]
	C/ICO [dB]
	C/IADJ [dB]
	Average [dB]

	DAS-12b v2 

	TSC(16,4,7)
	-1.0
	-0.8
	-0.7
	-0.9

	DAS-11b

	TSC(16,4,7)
	-1.0
	-0.8
	-0.7
	-0.9

	DAS-10b

	TSC(16,4,7)
	-1.0
	-0.7
	-1.0
	-0.9


6.1.1.1.4.3 
Verification and Conclusion

To secure that the performance gains were not limited to TU50nFH propagation conditions the choice of TSC vectors TSC(16,4,7) for DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2 was verified in the following scenarios: 

· Es/N0, TU50nFH,

· Es/N0, HT100nFH,

· Es/N0, RA250nFH,

· C/ICO, TU3iFH and

· C/IADJ, TU3iFH

Table 6.1-4c summarizes, in similarity to Table 6.1-4a, the relative performance improvement at 10% Data BLER for each of the evaluated MCSs in the listed set of interference and sensitivity limited scenarios. Gains are observed in all scenarios except for DBS-10b in the C/IADJ, TU3iFH evaluation. This confirms the conclusion that TSC(16,4,7) was the best choices for DAS-10b/11b/12b v2 and DBS-10b/11b/12b v2.

Table 6.1-4c. Performance improvement defined at 10% Data BLER.

	
	Es/N0,    TU50nFH
	Es/N0,   HT100nFH
	Es/N0,   RA250nFH
	C/ICO,    

TU3iFH
	C/IADJ,      TU3iFH

	DAS-12b v2
	2.2
	*
	**
	2.4
	2.3

	DAS-11b
	0.9
	1.7
	**
	1.4
	0.7

	DAS-10b
	0.6
	0.5
	3.5
	0.8
	0

	DBS-12b v2
	1.2
	**
	**
	1.6
	0.7

	DBS-11b
	0.7
	**
	**
	1.5
	0.3

	DBS-10b
	0.2
	1.5
	**
	1.0
	-0.9


* Reference performance never reaches Data BLER of 10% or below. 



** Reference and TSC(16,4,7) performance never reaches Data BLER of 10%  or below.
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