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Training Sequences for High Symbol Rate
1 Introduction

This contribution is an update to [1]. It is an attempt to extract the information needed from [1] to decide which Training Sequence Code (TSC) set to use for High Symbol Rate. The information is extracted from Table 10 in [1], a table summarizing the performance for different TSC sets.

The information in Table 10 in [1] is used to create two tables. Table 1 contain the same information as Table 10 in [1], but is extended with mean values of more subsets of simulated scenarios. Instead of only looking at the subset “TU cases”, the subsets “HT cases”, “Single antenna cases” and “IRC cases” are also included. In Table 2, only binary sequences are considered. The throughput values in Table 2 are the same as in Table 1, but the normalizations are made with respect to the maximum throughput among the binary sets only.
2 TSC comparison Tables

An attempt to summarize the performance of a TSC set in all the simulated scenarios in [1] have been made by calculating the average bit throughput. The bit throughput is calculated as the expected ratio of correct bits over all simulations for a specific TSC set and test case. To be able to compare the bit throughput from different scenarios, a “normalized” bit throughput is introduced, as the bit throughput normalized with the maximum bit throughput in the scenario. The bit throughput and the normalized bit throughput are presented in Table 1. The mean of the normalized bit throughputs for each TSC set can be found at the end of Table 1. Mean values are presented for all cases and for different subsets of cases. The references to figures in Table 1 refer to figures in [1]. Table 2 is similar to Table 1, but contain only binary TSC sets. The normalizations in Table 2 are made with respect to the maximum throughput among the binary sets. All training sequence code sets are presented in Section 6 in [1].
	
	
	Ericsson binary
	Ericsson quaternary
	Nokia-Siemens binary
	Nokia-Siemens quaternary
	Samsung “a”
	Samsung “b”

	Cs, TU,   Figure 13 
	T:
	0.9013
	0.9011
	0.9011
	0.9014
	0.9012
	0.9010

	
	N:
	0.9999
	0.9997
	0.9997
	1.0000
	0.9998
	0.9996

	Cs, HT,   Figure 14
	T:
	0.8703
	0.8709
	0.8716
	0.8717
	0.8694
	0.8694

	
	N:
	0.9984
	0.9991
	0.9999
	1.0000
	0.9974
	0.9973

	Cc, TU,   Figure 15
	T:
	0.8967
	0.8975
	0.8950
	0.8976
	0.8970
	0.8971

	
	N:
	0.9990
	0.9999
	0.9972
	1.0000
	0.9994
	0.9995

	Cc, HT,   Figure 16
	T:
	0.9269
	0.9244
	0.9271
	0.9250
	0.9262
	0.9266

	
	N:
	0.9998
	0.9971
	1.0000
	0.9978
	0.9990
	0.9994

	Cc, TU,   Figure 17
	T:
	0.9530
	0.9530
	0.9530
	0.9528
	0.9526
	0.9528

	
	N:
	1.0000
	1.0000
	1.0000
	0.9998
	0.9996
	0.9998

	Cc, HT,   Figure 18
	T:
	0.8931
	0.8946
	0.8924
	0.8941
	0.8921
	0.8920

	
	N:
	0.9983
	1.0000
	0.9975
	0.9994
	0.9972
	0.9971

	Cc, TU,   Figure 19
	T:
	0.9184
	0.9193
	0.9195
	0.9200
	0.9182
	0.9185

	
	N:
	0.9982
	0.9993
	0.9995
	1.0000
	0.9981
	0.9984

	Cc, HT,   Figure 20
	T:
	0.9223
	0.9234
	0.9236
	0.9233
	0.9223
	0.9225

	
	N:
	0.9986
	0.9998
	1.0000
	0.9996
	0.9985
	0.9987

	Cc, TU, IRC, Figure 21
	T:
	0.8538
	0.8486
	0.8483
	0.8521
	0.8489
	0.8500

	
	N:
	1.0000
	0.9939
	0.9936
	0.9979
	0.9943
	0.9955

	Cc, HT, IRC, Figure 22
	T:
	0.8958
	0.8941
	0.8946
	0.8954
	0.8909
	0.8917

	
	N:
	1.0000
	0.9980
	0.9986
	0.9995
	0.9945
	0.9954

	Cc, TU, IRC, Figure 23
	T:
	0.9442
	0.9408
	0.9424
	0.9401
	0.9407
	0.9414

	
	N:
	1.0000
	0.9964
	0.9981
	0.9957
	0.9963
	0.9970

	Cc, HT, IRC, Figure 24
	T:
	0.8595
	0.8608
	0.8590
	0.8599
	0.8583
	0.8582

	
	N:
	0.9985
	1.0000
	0.9979
	0.9990
	0.9971
	0.9970

	Cc, TU, IRC, Figure 25
	T:
	0.9107
	0.9088
	0.9114
	0.9100
	0.9102
	0.9106

	
	N:
	0.9992
	0.9971
	1.0000
	0.9984
	0.9986
	0.9991

	Cc, HT, IRC, Figure 26
	T:
	0.9200
	0.9211
	0.9206
	0.9207
	0.9203
	0.9204

	
	N:
	0.9988
	1.0000
	0.9994
	0.9995
	0.9991
	0.9993

	Mean N (all cases)
	
	0.9992
	0.9986
	0.9987
	0.9990
	0.9978
	0.9981

	Mean N (TU cases only)
	
	0.9998
	0.9979
	0.9982
	0.9987
	0.9976
	0.9980

	Mean N (HT cases only)
	
	0.9986
	0.9993
	0.9992
	0.9994
	0.9980
	0.9981

	Mean N (Single Antenna cases only)
	
	0.9990
	0.9993
	0.9992
	0.9996
	0.9986
	0.9987

	Mean N (IRC cases only)
	
	0.9994
	0.9976
	0.9979
	0.9983
	0.9966
	0.9972


Table 1: Bit throughput and normalized bit throughput for different TSC sets. Cs=Sensitivity, Cc=Interference, T=Throughput, N=Normalized Throughput.
	
	
	Ericsson binary
	Nokia-Siemens binary
	Samsung “a”
	Samsung “b”

	Cs, TU,   Figure 13 
	T:
	0.9013
	0.9011
	0.9012
	0.9010

	
	N:
	1.0000
	0.9998
	0.9999
	0.9997

	Cs, HT,   Figure 14
	T:
	0.8703
	0.8716
	0.8694
	0.8694

	
	N:
	0.9985
	1.0000
	0.9975
	0.9974

	Cc, TU,   Figure 15
	T:
	0.8967
	0.8950
	0.8970
	0.8971

	
	N:
	0.9995
	0.9977
	0.9999
	1.0000

	Cc, HT,   Figure 16
	T:
	0.9269
	0.9271
	0.9262
	0.9266

	
	N:
	0.9998
	1.0000
	0.9990
	0.9994

	Cc, TU,   Figure 17
	T:
	0.9530
	0.9530
	0.9526
	0.9528

	
	N:
	1.0000
	1.0000
	0.9996
	0.9998

	Cc, HT,   Figure 18
	T:
	0.8931
	0.8924
	0.8921
	0.8920

	
	N:
	1.0000
	0.9993
	0.9989
	0.9988

	Cc, TU,   Figure 19
	T:
	0.9184
	0.9195
	0.9182
	0.9185

	
	N:
	0.9987
	1.0000
	0.9986
	0.9989

	Cc, HT,   Figure 20
	T:
	0.9223
	0.9236
	0.9223
	0.9225

	
	N:
	0.9986
	1.0000
	0.9985
	0.9987

	Cc, TU, IRC, Figure 21
	T:
	0.8538
	0.8483
	0.8489
	0.8500

	
	N:
	1.0000
	0.9936
	0.9943
	0.9955

	Cc, HT, IRC, Figure 22
	T:
	0.8958
	0.8946
	0.8909
	0.8917

	
	N:
	1.0000
	0.9986
	0.9945
	0.9954

	Cc, TU, IRC, Figure 23
	T:
	0.9442
	0.9424
	0.9407
	0.9414

	
	N:
	1.0000
	0.9981
	0.9963
	0.9970

	Cc, HT, IRC, Figure 24
	T:
	0.8595
	0.8590
	0.8583
	0.8582

	
	N:
	1.0000
	0.9994
	0.9985
	0.9985

	Cc, TU, IRC, Figure 25
	T:
	0.9107
	0.9114
	0.9102
	0.9106

	
	N:
	0.9992
	1.0000
	0.9986
	0.9991

	Cc, HT, IRC, Figure 26
	T:
	0.9200
	0.9206
	0.9203
	0.9204

	
	N:
	0.9994
	1.0000
	0.9996
	0.9998

	Mean N (all cases)
	
	0.9995
	0.9990
	0.9981
	0.9984

	Mean N (TU cases only)
	
	0.9999
	0.9983
	0.9976
	0.9981

	Mean N (HT cases only)
	
	0.9992
	0.9998
	0.9986
	0.9987

	Mean N (Single Antenna cases only)
	
	0.9994
	0.9996
	0.9990
	0.9991

	Mean N (IRC cases only)
	
	0.9998
	0.9983
	0.9970
	0.9975


Table 2: Bit throughput and normalized bit throughput for different TSC sets, considering only binary sequences. Cs=Sensitivity, Cc=Interference, T=Throughput, N=Normalized Throughput.
It can be seen from Table 1 and Table 2 that all training sequence code sets yield similar performance. The best performance in mean considering all cases, only TU cases and IRC cases is obtained by the Ericsson binary set. The best performance in mean considering HT cases and single antenna cases is obtained by the Nokia-Siemens quaternary set when considering all sets and by the Nokia-Siemens binary set when considering only binary sets.
Even though Nokia-Siemens’ quaternary set obtains the highest performance for HT and single antenna cases, the high cross correlations for rotated sequences presented in Table 9 in [1] makes this set unreliable. Based on this, the two best suited sets are Ericsson’s binary set and Nokia-Siemens’ binary set. 

Considering the coming introduction of dual antenna terminals to the market, the IRC cases must be seen as more important than the single antenna cases in both uplink and downlink.

Based on the importance of the TU cases and the IRC cases and the fact that the Ericsson binary set is best in mean considering all cases, we propose that the Ericsson binary TSC set shall be used for higher symbol rate bursts in RED HOT/HUGE.
3 Conclusions
The conclusions from this analysis are:
1. The two best TSC sets are Ericsson’s binary set and Nokia-Siemens’ binary set.

2. The coming introduction of dual antenna terminals makes IRC more important than single antenna, both in uplink and downlink.

3. Considering the importance of IRC and TU channels, the best suited training sequence code set is Ericsson’s binary.
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