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1 Introduction
MIMO was introduced for 1.28Mcps TDD in Release 8. The MIMO technology can improve the UE’s peak downlink data rate. A new midamble allocation scheme called special default midamble allocation scheme was introduced in order to support MIMO. MIMO is applicable for the UEs with two antennas. However, for the UEs with only one antenna, the special default midamble allocation scheme may be also used to optimize the performance of spatial division multiple access of different UEs so that the system throughput and capacity can be improved. In this contribution, we would like to discuss the possible enhancement on special default midamble allocation and give our proposals.
2 Enhancement on special default midamble allocation scheme
For the UEs whose spatial isolation is good, SDMA may be used to improve the efficiency of physical resources, i.e., the same physical resources can be allocated to the different UEs. The UE specific midamble allocation scheme may increase the complexity of the Node B scheduler since the midamble shift is allocated by RNC. In contrast, common and default midamble allocation scheme are more flexible and more suitable for SDMA implementation because the midamble shift is associated with the channelisation code. However, the midamble shift(s) for the co-scheduled UEs is the same. The accuracy of the channel estimations of the co-scheduled UEs will be degraded due to the interference on midamble.
As we mentioned above, the special default midamble allocation scheme was introduced in Rel-8. There are two patterns of the association between midambles and channelisation codes for special default midamble allocation scheme for each cell configurations. If the co-scheduled UEs use different patterns of the association between midambles and channelisation codes, these UEs can share the same channelisation codes while the midamble shifts used by each UE are different. The accuracy of the channel estimation of the SDMA users can be improved.
The link level simulation results are shown as follows:
· Uplink simulation：

Simulation assumptions:

	Parameter
	Value

	Number of users
	2

	Number of antennas
	1

	Physical resources
	2 timeslots, one SF1 per timeslot

	Midamble allocation scheme
	Default/Special default，Kcell=8

	Cell_Parameter_ID
	0 (0~127)

	Channel estimation
	Realistic


	Channel
	PB3 

	Number of E-UCCH
	1, Ideal 

	HARQ
	4 processes, Maximum 4 transmission times, chase combining

	AMC
	ON

	AMC_delay
	3 TTI

	DOA difference
	60 degrees


Simulation results:
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Throughput gains:

	Ior/Ioc 

(60 degree)
	Two users (default) 
vs. single user
	Two users (special default) 
vs. Two users (default)

	15dB
	67%
	17.1%

	20dB
	70.7%
	12.4%

	25dB
	72%
	13.4%

	30dB
	79%
	10.6%


· Downlink simulation：

Simulation assumptions:

	Parameter
	Value

	Number of users
	2 

	Number of antennas
	1

	Physical resources
	3 timeslots, 16 SF16 per timeslot

	Midamble allocation scheme
	Default/Special default，Kcell=8

	Cell_Parameter_ID
	0 (0~127)

	Channel estimation
	Realistic

	Channel
	PB3 

	Power control
	OFF 

	HARQ
	4 processes, Maximum 4 transmission times, chase combining

	AMC
	ON

	AMC_delay
	3 TTI

	DOA difference
	60/20 degrees


Simulation results:
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Throughput gains:

	Ior/Ioc
	Two users (default) 

vs. single user
	Two users (special default) 

vs. Two users (default)

	
	(60 degree)
	(20 degree)
	(60 degree)
	(20 degree)

	15dB
	60%
	33.8%
	5%
	10.5%

	20dB
	78%
	49%
	3%
	11.7%

	25dB
	84.6%
	53.8%
	1.04%
	8.3%

	30dB
	84.8%
	52.5%
	1.02%
	8.2%


As we can see, the throughput is significantly improved by using special default midamble allocation scheme compared to the default midamble allocation scheme.

In order to achieve the gains shown above, we propose to extend the usage of the special default midamble allocation scheme to the UEs with only one antenna. Furthermore, there are only two patterns for a specific cell configuration. The number of midamble patterns limits the number of UEs who can share the physical resources. For some scenarios, e.g. indoor environment, it is possible to achieve SDMA of more users than two. Considering the performance gains and the complexity, we propose to enhance the special default midamble allocation scheme to four patterns.
The downlink link level simulation results of four users SDMA is shown below:

Simulation assumptions:

	Parameter
	Value

	Number of users
	4 

	Number of antennas
	1

	Physical resources
	3 timeslots, 16 SF16 per timeslot (QPSK & 16QAM)

	Midamble allocation scheme
	Default/Special default，Kcell=8

	Cell_Parameter_ID
	0 (0~127)

	Channel estimation
	Realistic

	Channel
	PB3 

	Power control
	OFF 

	HARQ
	4 processes, Maximum 4 transmission times, chase combining

	AMC
	ON

	AMC_delay
	3 TTI

	DOA difference
	0o
20o
30o
UE1：0 o
UE2：0 o
UE3：0 o
UE4：0 o
UE1：0 o
UE2：10 o
UE3：30 o
UE4：50 o
UE1：0 o
UE2：20 o
UE3：50 o
UE4：80 o



Simulation results:
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Throughput gains:
	Ior/Ioc
	Two users (special default) 
vs. Two users (default)

	
	0o
	20o
	30o

	15dB
	147.56%
	28.97%
	13.52%

	20dB
	195.89%
	40.65%
	16.77%

	25dB
	230.81%
	51.08%
	22.25%

	30dB
	257.47%
	53.98%
	23.67%


Besides, the coding and multiplexing of control channels need to be modified to signal the midamble allocation scheme and the specific pattern to the UEs.
3 Proposal
Based on the analysis above, we propose to:

1) introduce special default midamble allocation scheme to both uplink E-PUCH and downlink HS-PDSCH for the UEs with only one antenna in release 9; 

2) Enhance the special default midamble allocation scheme to support four UEs share the physical resources; 

3) Modify coding and multiplexing of control channels; 

4) Discuss the CRs (R1-094811 and R1-094812) to see if they are acceptable in RAN1.
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