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1 Introduction

Texas Instruments and Nokia presented (see [1]) a CR in order to correct the SBV (simplified antenna verification for TxAA mode 1) formula in Annex of TS 25.214 (an erroneous sign in the second formula of [2]). This correction of typo was based on proponent’s (own) theoretical derivation as well as validation via simulations, and was assumed being well known for companies that are interested in Tx-diversity (SBV is included in Rel’99 specification). 

Huawei presented their derivation of SBV algorithm in [3]. The second equation (to be corrected) intended for odd numbered slots differed from the equation presented by Texas Instruments and Nokia in [1], and Huawei insisted that the correction request of the verification algorithm for TxAA mode 1 should be done according to their derivation. 

In this document we will show that the Huawei’s derivation of the second verification equation repeats the current error, due to which the equation differs from the equation presented in [1]. Hence, this document validates that the proposed correction in [1] is mathematically correct.

2 Derivation of SBV equation for odd-numbered slots

According to [3], hypothesis H0   (indicating that no feedback error has occurred) should be chosen if the following in-equality holds:
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(4)

Further, Huawei claims that (4) can be written as
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(9)
for odd-numbered slots, when H0  = 
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/2 and H1  = -
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/2, and 

       
[image: image7.wmf](

)

2

/

:

0

p

f

=

x

R

H

r

p

=
[image: image8.wmf]ú

ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ê

ë

é

×

×

-

-

Õ

å

=

=

Npath

i

i

j

p

i

d

i

Npath

i

i

Npath

e

h

h

1

2

2

2

)

(

,

2

)

(

,

2

1

2

/

2

exp

1

s

g

s

p

p


     (8a)

       
[image: image9.wmf](

)

2

/

:

1

p

f

-

=

x

R

H

r

p

=
[image: image10.wmf]ú

ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ê

ë

é

×

×

-

-

Õ

å

=

-

=

Npath

i

i

j

p

i

d

i

Npath

i

i

Npath

e

h

h

1

2

2

2

)

(

,

2

)

(

,

2

1

2

/

2

exp

1

s

g

s

p

p

.
      (8b)

However, there is a mistake in Huawei’s formula (9). Below we show that for odd-numbered slots the equation (4) can be simplified according to the following Lemma that is in line with [1]:

Lemma. Let us consider odd-numbered slots. Assuming (4) and hence (8a-b) we have: 
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(2’)

Proof. 
If we assume, that H0  = 
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/2 and H1  = -
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/2, we can write 
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We can simplify the numerator of the right-hand-side of the above equation by using the rules 
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(for all complex numbers z) to obtain
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Thus the equation (4) can be written as
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when equations (8a) and (8b) are assumed.  (
Corollary. The correction presented in [1] is mathematically valid, i.e. if
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(2)
then define the variable x1 as -(/2, and x1 = (/2 oherwise.
Proof.

Multiply formula (2’) by –1, simplify according to rule 
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, and note that (2) should be valid when x1 = -(/2 (cases “x1 = -(/2” and “x1 = (/2” are mutually exclusive).   (
Hence Huawei’s claim in [3] 

“It turned out that instead of modifying the second equation (representing the estimation algorithm of the phase adjustment in the odd-numbered slots) in Annex A of [1], another correction would be more consistent with the definition of TxAA mode 1 algorithm and interpretation of FSM field in Table 9 of [1]. Thus we propose to keep the equation as it is, and just change the signs of the values of the variable x1 after this equation”

repeates the error existing in the current version of Annex of TS 25.214.

4 Conclusions

In this document we proved that the verification equation for odd-numbered slots presented by Huawei (see [3]) was erroneous. When errors were corrected, the resulting verification equation for odd-numbered slots were consistent with the one presented in [1]. We recommend of adopting the correction proposed in [1].
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