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1 Introduction

To take full advantage of the existing GSM wireless network resources and support more users at the same time on GSM network, a new Study Item named Multi-User Reusing One Slot (MUROS) was agreed at GERAN#36[1].The existing eight TSC of GSM can not meet the requirement of MUROS. This contribution proposes new training sequence codes and also a pair method for the reuse users, which can greatly enhance the performances of MUROS user signal detection.
2 Concept Description
New training sequences are introduced in MUROS to support user reusing paired with existing training sequences, eight new TSCs are presented in [3]. New series of TSCs are proposed in this contribution, which show even better correlation properties for MUROS scenario.  
2.1  Principles
At present, the eight existing training sequence codes provided by GSM protocol are used in GSM/EDGE network. Take the TSC0 for example, the structure of the existing TSC is shown in figure 1.The central 16bits(in the red square) contain the total information of the 26bits TSC, and the remaining 10bits in head an tail position is set as the figure 1 shown for protection.
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Figure1 the structure of TSC
The design of new TSCs is based on this structure, and there are several other principles. As we discussed in MUROS, the new and the existing TSC is used in pairs. So the design principles are as follows: Firstly, the new TSC must have low cross-correlation with the existing one that paired with it. Secondly, the new TSC is desired to have low cross-correlation with other new TSCs. Thirdly, It’s required that new TSCs have good correlation property in general with all existing training sequences, not only with its pair.
2.2  New Training Sequence Code
For example, a set of new training sequences meant for second sub channel for the lowest cross-correlation with optimal autocorrelation and are listed in Table 1. 
Table 1 Set of new training sequence codes
	Training sequence code
	New Training sequence bits

	0
	0 1 0 0 0 1 1 0 0 1 0 0 1 1 1 1 0 1 0 0 0 1 1 0 0 1

	1
	1 1 0 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 0 0 0 1 0 1 1 0

	2
	1 1 0 0 0 1 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 1 0 1 0 1

	3
	1 0 0 0 0 1 0 1 0 1 1 0 1 1 1 0 1 0 0 0 0 1 0 1 0 1

	4
	0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 0 0 0 0 1 1 1 1 0

	5
	1 0 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 0 1 1

	6
	1 1 1 0 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 0 1 0 0 0 0

	7
	1 0 0 0 0 1 1 0 0 1 1 1 1 0 1 1 1 0 0 0 0 1 1 0 0 1


2.2 Pair the New TSC with the Existing one
The training sequence codes assigned to the two reuse users must have low correlation, making the receiver can detect its own signal more easily. Based on the new training sequence defined above, the allocation strategy is shown in table 2, that is, the new training sequence code is paired with the existing one. For example, the new TSC0 and the existing TSC0 is a good pair.
Table 2   Training Sequence Codes Pairs
	No  
	Existing TSC by 3GPP standard
	New TSC 

	0
	0 0 1 0 0 1 0 1 1 1 0 0 0 0 1 0 0 0 1 0 0 1 0 1 1 1
	0 1 0 0 0 1 1 0 0 1 0 0 1 1 1 1 0 1 0 0 0 1 1 0 0 1

	1
	0 0 1 0 1 1 0 1 1 1 0 1 1 1 1 0 0 0 1 0 1 1 0 1 1 1
	1 1 0 0 0 1 0 1 1 0 0 1 0 1 0 1 1 1 0 0 0 1 0 1 1 0

	2
	0 1 0 0 0 0 1 1 1 0 1 1 1 0 1 0 0 1 0 0 0 0 1 1 1 0
	1 1 0 0 0 1 0 1 0 1 0 1 1 0 0 1 1 1 0 0 0 1 0 1 0 1 

	3
	0 1 0 0 0 1 1 1 1 0 1 1 0 1 0 0 0 1 0 0 0 1 1 1 1 0
	1 0 0 0 0 1 0 1 0 1 1 0 1 1 1 0 1 0 0 0 0 1 0 1 0 1

	4
	0 0 0 1 1 0 1 0 1 1 1 0 0 1 0 0 0 0 0 1 1 0 1 0 1 1
	0 0 0 0 0 1 1 1 1 0 1 1 1 1 0 1 0 0 0 0 0 1 1 1 1 0

	5
	0 1 0 0 1 1 1 0 1 0 1 1 0 0 0 0 0 1 0 0 1 1 1 0 1 0
	1 0 0 0 0 1 0 0 1 1 1 1 0 1 1 1 1 0 0 0 0 1 0 0 1 1

	6
	1 0 1 0 0 1 1 1 1 1 0 1 1 0 0 0 1 0 1 0 0 1 1 1 1 1
	1 1 1 0 0 1 0 0 0 0 1 1 1 1 0 1 1 1 1 0 0 1 0 0 0 0

	7
	1 1 1 0 1 1 1 1 0 0 0 1 0 0 1 0 1 1 1 0 1 1 1 1 0 0
	1 0 0 0 0 1 1 0 0 1 1 1 1 0 1 1 1 0 0 0 0 1 1 0 0 1


3 Correlation properties
3.1 The correlation properties of new training sequence 
The cross-correlation and autocorrelation properties of the new training sequence described above are listed in figure 2. It’s shown that the new TSCs have better cross-correlation and autocorrelation.
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Figure 2   Correlation properties for new training sequences
3.2 The correlation properties of TSC pairs
The correlation properties of the pairs is shown in figure 3 . In this figure, a curve denotes the correlation coefficient of a new TSC with the eight existing ones. It can be seen that new training sequences have better cross correlation property with all existing training sequences.
[image: image3.png]TSCO T8C1 T802 T5C3 TSCH TsC5 TSCE T8C7




Figure 3   The correlation properties of the pairs
4 Implementation
No special changes are required on the mobile station side unless additional training sequence codes are to be defined.

The impact on the network side is:

· Dynamically selecting the most appropriate user to pair on the same resources, and then assign the most appropriate pair of TSCs.

5 Conclusions
This document proposed eight new TSCs, which have better correlation with the existing eight ones. Based on this, we get a pair strategy between the existing and new TSCs.
· The transmitter assigns different TSC to different users according to the above strategy. Because of the lowest cross-correlation, the receiver can detect its own signal more easily.

· It can enhance the performance of SAIC algorithm assuming that the MUROS partner’s signal can be cancelled as the dominant interference.
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