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1 Introduction 
In RAN#39, 1.28Mcps TDD MIMO was agreed to start a new WI. In this paper, midamble allocation issue in case of multiple antenna system was studied.

Actually in non-MIMO 1.28Mcps TDD downlink subsystem, there are two type of midamble allocation schemes, i.e. default and UE-specific. In fact, default allocation is widely used due to its high flexibility.

However in MIMO system, spatial multiplexing was deployed on different data stream on different antenna port, and code reuse was applied on data stream on same antenna port. Whatsoever, associating different midamble shift is a must in order to distinguish different data stream at receiver. Other than mapping rule in non-MIMO system, a new mapping should be setup between K midamble shifts and N*16 OVSF code space, where N is the number of virtual antenna port. Thereby a new midamble allocation framework needs to be defined for 1.28Mcps TDD MIMO system.

2 MIMO midamble allocation scheme
Let n the number of virtual antenna port, and K the total number of midsmable shifts for all antenna ports, and midamble shift set {m1,m2,m3,.....mk}, with equal shift spacing
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. Suppose ki the number of midamble shifts used on i-th virtual antenna port, thus ki shall satisfy 

k1+......+ki+......+kn=K
And training sequence with different shifts on each virtual antenna port can be arranged in ascending order of port index, thus the subscript of training sequence shift on i-th port ranges from k1+k2…+k(i-1) to k1 k1+k2…+ki. 
Suppose full 16 OVSF channelisation codes can be used on each virtual antenna port, a new set of default mapping association between OVSF code and midamble shift needs to be set up. The top information on splitting single antenna training sequence space into multiple subset without enlarging its dimension is each subset should follow its independent association rule in default mode and each shift spacing is equal.
Table 1.  Midamble allocation example, port 1 k1=4, port2 k2=4，K=8
	
	Port 1
	Port 2

	Midamble shift
	m1
	m2
	m3
	m4
	m5
	m6
	m7
	m8

	OVSF code
	{C1~C4}
	{C5~C8}
	{C9~C12}
	{C13~C16}
	{C1~C4}
	{C5~C8}
	{C9~C12}
	{C13~C16}

	UE
	UE1
	UE2
	UE2
	UE3
	UE4
	UE5
	UE6
	UE3


In table 1, mi represents training sequence with different shift, C accounts OVSF channelisation code. Thus by means of above mapping, 5 single stream MIMO subscribers(UE1,UE2, UE4,UE5,UE6) and 1 double stream MIMO subscriber (UE3) were enabled on above 2 virtual antenna case.

In above case, mi could be derived from K=8 single antenna port system(figure 1) by divide m(i) into two non-overlapping subsets. The first subset comprises all 4 odd shifts, and the second all 4 even shifts. By doing so, association between midamble-shift and OVSF code can use one default rule, i.e. K=4 in default mode. For sake  of completeness of this procedure, when K1=K2=4, the association on 2nd antenna port can be derived by shift basic midamble with 16 chips.
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Figure 1. Midamebl shift association with OVSF code space in default mode (non-MIMO mode)
In this context, {mi}in table 1 can locate its physical entity at m(1), m(3), m(5), m(7), and m(2), m(4), m(6), m(8) in above code tree respectively. And figure 2 gives a code and time domain interpretation of above example in 2 antenna case.
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Figure 2. example of midamebla nd OVSF code allocation in 2 antenna case
3 Conclusion  

In this contribution, a default midamble scheme was proposed to reach full OVSF code space association without enlarging single training sequence space or introducing additional basic midamble sequence. It was demonstrated that the previous default mapping associated can be reused for multiple antenna system without degrading channel estimation performance, thereby we propose that RAN1 could technically endorse this allocation scheme for 1.28Mcps TDD MIMO system. 

Actually the current study is limited to equal ki case, the benefits with different ki on different virtual antenna port is still FFS.
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