3GPP TSG RAN WG1   









 

R1-051198
San Diego, USA, October 10 - 14, 2005
Agenda Item:
9. MIMO in UTRA
Source:
Huawei

Title:
Link level simulation results for ASTTD
Document for:
Discussion
1 Introduction

Following the agreed procedure in the document R1-051015 “Way forward for MIMO”, we here show link level simulation results for the 1 Tx by 2 Rx antenna reference scheme and one of our MIMO proposals, the 2 Tx by 2 Rx antenna ASTTD scheme, described in TR 25.876. The simulations have been carried out according to the agreed simulation assumptions in  R1-051016.  

2 Metric, measurements and signalling for ASTTD

2.1 LMMSE receiver metric

The 2 TX antenna ASTTD scheme has the following metric for the LMMSE receiver to be used as a link to system interface in simulations. Assume that there are T receive antennas at the UE and that the ASTTD weights 
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1. Given the estimated channels
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 of length L from the two transmitter antennas to the r:th receiver antenna, form the convolution matrices 
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 for the two multipath channels respectively and for all receive antennas, r=1,…,R and use these to construct
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2. For all interfering Node B's, find their corresponding convolution matrices and estimate the spatio-temporal noise plus interference covariance matrix Rnn.
3. Calculate the MIMO-Chip Equalizer filter of length E as 
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 where 
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 is a matrix with two rows and all zeros except in one position in each row, corresponding to the sampling instant d, E+L+d,…etc, where the matrix element is equal to one.  The covariance matrix of the transmitted data is
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and  is assumed to be diagonal.
4. The equalized “flat” channel is obtained as 
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and the covariance matrix of the residual interference as 
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5. To perform the ASTTD demodulation, form the equivalent channel matrix 
[image: image14.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

-

=

F

*

*

*

*

1

2

11

12

12

11

r

r

F

F

F

F

F

F

M

M

 where F was obtained in step 4.
6. Calculate 
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 and SF is the spreading factor.
7. Calculate the filter 
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 where the inverse can be made directly or using a reduced rank approach.
8. Find the effective geometry for the symbols transmitted from antenna i as 
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 where wi is the i:th row of WST.

9. And finally, find the effective geometry for ASTTD as
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2.2 Measurements and antenna verification
The additional required measurement for ASTTD is the channel attenuation from each transmit antenna to the receive antennas to be used in the calculation of the FBI bit. This is performed on basis of the estimated channel coefficients as is described in TR 25.876.

The outcome of antenna verification algorithm is the estimate Rq(est) of the quantized power ratio Rq used in the Node B’s FBI decoder. In each slot there are two hypothesises to choose among in the UE. The hypothesis H0 corresponds to the FBI=0, while the hypothesis H1 corresponds to FBI=1.

The channel coefficient of i-th path estimated in the UE from the CPICH from transmit antenna 1 is denoted by 
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 and from antenna 2 by 
[image: image22.wmf])

(

p

i

b

. The channel coefficient of i-th path estimated in the UE from the DPCCH from transmit antenna 1 is denoted by 
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The hypothesis H0, i.e. Rq(est) =R0 =4, should be chosen if the following inequality is satisfied


[image: image25.wmf]å

å

=

+

+

=

ï

þ

ï

ý

ü

ï

î

ï

í

ì

×

-

×

-

ú

ú

ú

û

ù

ê

ê

ê

ë

é

-

+

+

K

i

i

K

p

i

d

i

i

p

i

d

i

i

K

p

i

i

p

i

K

i

R

R

1

2

*

)

(

)

(

2

*

)

(

)

(

2

2

)

(

2

2

)

(

1

2

0

0

Re

2

1

)

1

(

s

b

b

s

a

a

s

b

s

a

g

>
[image: image26.wmf])

(

)

(

ln

)

1

(

1

0

1

0

2

0

H

P

H

P

R

R

-

+

g

,


where (2=SNRdpcch pilot/SNRcpich.

The a priori probabilities of both hypothesises in each slot can be determined on the basis of the previously issued FBI bit from the UE (taking also into account the FBI delay from the UE to the NodeB). If it is the FBI=0 that has been previously issued by the UE and used by the NodeB in the current slot after the delay known to the UE, then the a priori probability of the hypotheses H0 is P(H0)=1-pfbe, while P(H1)= pfbe, where pfbe is the feedback error rate. Typically the feedback error rate is assumed to be 4%, so an upper bound (e.g. of 10%) can be used. If there is no exact knowledge of the feedback delay, then the a priori probabilities of both hypothesises have to be assumed equal.
2.3 Layer 1 signaling

For ASTTD, the existing feedback structure of FBI bit for CL-TxAA is used. Therefore, ASTTD require no new feedback signaling. For the simulations, we use 4% FBI error probability and the delay is 1 slot.
Also, since ASTTD is a single stream MIMO transmission method, the same MCS table as for HSDPA can be used and thus, the CQI feedback requirements are unchanged.
3 Results
In Figure 1, the link level simulation results are shown using entry 1-25 in the MCS Table for UE category 10 (maximum 10 codes). In the Pedestrian A channel, the gain of the proposed MIMO scheme over the reference scheme is significant, with a 33% increase in throughput at 10 dB geometry. 
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Figure 1 Link level simulation results for 2x2 ASTTD and the 1x2 reference case in Pedestrian A channel, 3 km/h. 
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