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1. Introduction

In TDD HSPA, A-DPCH must be supported for the following reasons: 

1） If smart antenna is used in DL, stable UL Reference Symbol must be supported to assist DL Beamforming weight selection.
2） Provide reference symbol for other channel’s power control and synchronization.
In LCR TDD HSPA, UL A-DPCH is periodically transmitted on air interface to maintain the connection of wireless channel and provide reference symbol for DL Beamforming weight selection, UL closed loop power control, and synchronization which is performed by detect the midamble shift in UL A-DPCH. Periodical sounding reference symbol can fulfill the same function as A-DPCH does. In order to not waste the limited spreading code in LCR TDD system, we propose to use “idle” state midamble shift as sounding reference signal for UL power control, synchronization, and DL Beamforming weight selection. 

2. Use “idle” state midamble shift as Sounding Reference Signal
From the association of midamble to spreading codes for K=8 and K=4 in figure 1 and figure 2, we can see that midamble shifts in K=4 case are the same with the even number midamble shifts in K=8 case. The odd number midamble shifts in K=8 case are in “idle” state which means these midamble shifts are not transmitted on air interface. Then, we can use these “idle” midamble shifts as sounding reference signals to replace A-DPCH. 

[image: image1.wmf] 

m

 

(1)

 

 

-

 

 

c

 

8

 

(1)

 

m

 

(2)

 

 

-

 

 

c

 

8

 

(2)

 

m

 

(1)

 

 

-

 

 

c

 

4

 

(

 

1)

 

m

 

(3)

 

 

-

 

 

c

 

4

 

(2)

 

m

 

(5)

 

 

-

 

 

c

 

4

 

(3)

 

m

 

(7)

 

 

-

 

 

c

 

4

 

(4)

 

m

 

(1)

 

 

-

 

 

c

 

2

 

(1)

 

m

 

(5)

 

 

-

 

 

c

 

2

 

(2

)

 

m

 

(1)

 

 

-

 

 

c

 

1

 

(1)

 

m

 

(1)

 

 

-

 

 

c

 

16

 

(1)

 

m

 

(1)

 

 

-

 

 

c

 

16

 

(2)*

 

m

 

(2)

 

 

-

 

 

c

 

16

 

(3)

 

m

 

(2)

 

 

-

 

 

c

 

16

 

(4)*

 

m

 

(3)

 

 

-

 

 

c

 

8

 

(3)

 

m

 

(4)

 

 

-

 

 

c

 

8

 

(4)

 

m

 

(3)

 

 

-

 

 

c

 

16

 

(5)

 

m

 

(3)

 

 

-

 

 

c

 

16

 

(6)*

 

m

 

(4)

 

 

-

 

 

c

 

16

 

(7)

 

m

 

(4)

 

 

-

 

 

c

 

16

 

(8)*

 

m

 

(5)

 

 

-

 

 

c

 

8

 

(5)

 

m

 

(6)

 

 

-

 

 

c

 

8

 

(6)

 

m

 

(7)

 

 

-

 

 

c

 

8

 

(7)

 

m

 

(8)

 

 

-

 

 

c

 

8

 

(8)

 

m

 

(5)

 

 

-

 

 

c

 

16

 

(9)

 

m

 

(5)

 

 

-

 

 

c

 

16

 

(10)*

 

m

 

(6)

 

 

-

 

 

c

 

16

 

(11)

 

m

 

(6)

 

 

-

 

 

c

 

16

 

(12)*

 

m

 

(7)

 

 

-

 

 

c

 

16

 

(13)

 

m

 

(7)

 

 

-

 

 

c

 

16

 

(14)*

 

m

 

(8)

 

 

-

 

 

c

 

16

 

(15)

 

m

 

(8)

 

 

-

 

 

c

 

16

 

(16)*

 


Figure 1. Association of Midambles to Spreading Codes for K=8
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Figure 2. Association of Midambles to Spreading Codes for K=4
When a bigger K is assigned for one frame and few UE is scheduled in this frame, one UE may assign multiple midamble shifts even though its need only one midamble shift for channel estimation. For scheduled UE with multiple midamble shifts, only one midamble shift can be reserved for channel estimation, all other “idle” midamble can be utilize as sounding reference signals for inactive(un-scheduled) UEs. 
We take K=8 as an example, if 4 UE are scheduled in one Frame, two UE assigned 2 spreading code each, the other two UE assigned 4 spreading code each. Then, the latter two UE would assign 2 midamble shift each. One UE only need one midamble shift for UL channel estimation and DL Beamforming weight selection, but the current default midamble allocation method may allocate several midamble for one UE. Using the “idle” midamble shift as UL sounding reference signal can eliminates the spreading code demand of A-DPCH and achieve the same function as A-DPCH does.
This proposal advises to divide current Midamble sequence space into two subspaces, one for regular data transmission, and the other for sounding reference signal. Midamble shifts in subset one always transmit associated with Data domain, while Midamble shifts in subset two transmit only in Midamble domain and has no associated Data domain. 
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Figure 3. Combined UL burst
Midamble shifts in subset one provide channel estimation reference for active(scheduled) UE, midamble shifts in subset two periodically sends a UL sounding reference sequence every L ms for inactive(un-scheduled) UE as shown in figure 4, where L is indicated by higher layer signalling. The false alarm and missing detection possibility of midamble in set two is given in [2].

Figure 4. UL silence period sounding RS transmission
3. Conclusion
In this contribution, we propose to divide current training sequence space in two subspaces. Midamble shifts in subset one are used for regular data transmission, and Midamble shifts in subset two are used for sounding reference in CPC state.
4. References
[1] R1-081343, Standalone midamble usage for ACK/NACK feedback in enhanced CELL_FACH state for 1.28Mcps TDD, TD Tech
[2] R1-081342, Simulation results for standalone midamble , TD Tech.
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