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1. Introduction
[bookmark: _Hlk134894944]In RAN4#110-bis meeting, there are some further discussion on key issues including KPIs related, the impact of measurement error on prediction accuracy and testability. The outcome was recorded in latest WF [1].
In this contribution, we further provide our views on the candidate KPIs/ Test Metrics and testability aspects for beam management.
2. [bookmark: _Hlk73468315]KPIs/ Test Metrics for Beam Management
For the KPIs/test Metrics for Beam Management, there was no marked progress reached in the last meeting. However, based on the guidance captured as the following agreement, before determining the concrete test metrics, RAN4 shall firstly align with the definition of RSRP accuracy.
	Agreement:
Companies are invited to provide inputs/proposals to refine the definition of RSRP accuracy 
Hold on the discussions for concrete test metrics until RAN1 had conclusions on the schemes.



To align with the definition of RSRP accuracy, we believe at least the following two aspects need to be involved:
· Aspect 1: RSRP accuracy only pertains to the case if AI/ML predicted beam ID is consistent with corresponding genie beam, or RSRP can be comparable between predicted Top-K beam with corresponding Top-K genie beam
· Aspect 2: The RSRP accuracy requirements shall be applied only for predicted Top-1 beam or all of Top-K beams to be reported
On the aspect 1, to simplify the discussion, here we will firstly assume that the RSRP accuracy only focuses on the RSRP of predicted Top-1 beam. We will take the following case depicted in the Fig.1 as the example:


Fig. 1 The possible comparations between predicted beam and genie-aid beam
The first understanding is shown as the definition 1 depicted with green block: RSRP accuracy is not limited the scenario with the consistent beam ID. The predicted best beam is beam 1 while the actual best beam is beam 4, the RSRP accuracy refers to the comparison between RSRP 1 and RSRP 4’. The similar logic was ever adopted in the metric average L1-RSRP difference used for RAN1 SI evaluation, which is listed as the underlined sentence in part 1. The comparison is between the ideal L1-RSRP of Top-1 predicted beam and the ideal L1-RSRP of the Top-1 genie-aided beam, where the beam IDs of the two are not necessarily the same.
	Excerpts from TR38.843
Part 1:
-	Average L1-RSRP difference of Top-1 predicted beam:
-	The difference between the ideal L1-RSRP of Top-1 predicted beam and the ideal L1-RSRP of the Top-1 genie-aided beam
Part 2:
[bookmark: _GoBack]For AI/ML models, which provide L1-RSRP as the model output, the accuracy of predicted L1-RSRP is to be evaluated. Companies optionally report average (absolute value)/CDF of the predicted L1-RSRP difference, where the predicted L1-RSRP difference is defined as the difference between the predicted L1-RSRP of Top-1 predicted beam and the ideal L1-RSRP of the same beam.



And another understanding is the depicted definition 2 depicted with red font: the comparison between predicted RSRP and actual RSRP shall be firstly based on the precondition that the beam ID is consistent. The RSRP accuracy refers to the comparison between predicted RSRP of Top-1 beam and the actual RSRP of same genie beam (e.g., between [beam 1+ predicted RSRP 1] and [beam 1+ actual RSRP 1’]) regardless of whether beam 1 is the actual best beam or not. This metric was also referred in TR38.843 as part 2 described. 
In our understanding, the definition 2 is more aligned with the legacy definition of L1-RSRP accuracy, for which the comparison is based on the premise that the beam IDs between predicted RSRP and actual RSRP are the same. If we go with definition 1, Our concern is that there may be with misalignment of beam ID when compared. Consequently, it is quite tricky to compare the corresponding RSRP values if the predicted RSRP of beam 1 is very different from the ideal RSRP of beam 2. 
Besides, RAN1 latest agreement on report content of inference results for UE-sided model for BM-Case 1 and BM-Case 2 can be instructive for the discussions.
	Agreement
For report content of inference results for UE-sided model for BM-Case 1, for the RSRP of predicted Top K beam(s) in the report of inference results, when applicable, further study the following options:
· Option A: Predicted RSRP
· Option B: Predicted RSRP, if the beam is not configured for corresponding measurement, and measured L1-RSRP if the beam is configured for corresponding measurement
· Where the predicted RSRP is based on AI/ML output
· Note: Support both Option A and Option B is not precluded.
Working Assumption
For report content of inference results for UE-sided model for BM-Case 2, the RSRP of predicted beam(s) in the report of inference results, is the predicted RSRP, where the predicted RSRP is based on AI/ML output



Specifically, for Case 1, there are two possible Options in RAN1 discussion: One is to report predicted RSRP regardless of whether the beam is configured for corresponding measurement, another is to report measured L1-RSRP when the beam is configured for corresponding measurement. For the latter alternative, if measured L1-RSRP is reported, according to legacy L1-RSRP measurement, the measured RSPP shall meet the corresponding RSRP accuracy requirement, which explicitly assumes that the measured beam is the same beam to ideal beam. Under this option, if we go with the definition 1 with green block, it may occur that the measured RSRP shall meet both the measurement RSRP accuracy requirements (the ideal RSRP belongs to the same beam) and the predict RSRP accuracy requirements (the ideal RSRP belongs to the Top-1 genie beam, which may not be the same beam with measured beam), which will make the requirements quite contradictory and messy. From this perspective, we think the definition 2 is the better choice.
Proposal 1: For metrics/KPIs for Beam Management requirements/tests, RSRP accuracy refers to the difference between the predicted L1-RSRP of predicted beam and the ideal L1-RSRP of the same beam.
For the for content in the report of inference results, RAN1 already supported to report beam information on predicted Top K beam(s) among a set of beams and RSRP of predicted Top K beam(s) among a set of beams. In our understanding, all reported RSRP results predicted Top K beam(s) shall meet the requirements the RSRP accuracy requirement, not only for the corresponding RSRP of predicted Top 1 beam.
Proposal 2: The predicted RSRP values corresponding to all of Top-K predicted beams to be reported shall meet the RSRP accuracy requirements (if specified)
3. Testability issues for beam management
In the previous meetings, the testability aspects have been discussed and at least the following 2 existing test frameworks could be used as the baseline:
1. Based on multi-Rx chain test system
[image: ]
Fig. 2 An example of testing methodology for multi-Rx chain
2. Based on FR2 MIMO OTA test system
[image: ]
Fig. 3 An illustration of the framework of the FR2 MIMO OTA
For the multi-Rx test system, one probe is to emulate a single DL Tx beam and the aim of the test is for emulating the beams of mTRPs, which is different from purpose of the AI/ML based beam management. The FR2 MIMO OTA test is for emulating a realistic channel environment by setup a certain number of OTA probes and channel coefficients in channel emulator in the anechoic chamber. The base station emulator could transmit signals through the reconstructed channel in the sector multi-probe anechoic chamber (S-MPAC), and the signal go through the reconstructed channel environment will be received at the DUT fixed in center of the test zone. The power weight mapped in the OTA probes and the channel coefficients running in the channel emulator are the key points to reconstruct the target channel model in the anechoic chamber, and the probe power weight can be calculated by some optimization algorithms, e.g., convex optimization, and the target function is the spatial correlation or the power angular spectrum (PAS), etc. For the AI/ML based beam management, the BS emulator could transmit Tx beams through the channel and multi-beams can also be emulated if the number of probes and the range of the probe location is enough. Thus, RAN4 could use the framework of FR2 MIMO OTA test as the test framework for AI/ML based BM, by at least considering the following aspects:
· The number of DL Tx beams that need to be emulated
· The number of OTA probes
· The range of OTA probes deployment
· The channel needs to be reconstructed
· The rotation of DUT
· The changing of the selected probe/probe power weight/coefficients running in the channel emulator
Proposal 3: RAN4 could use the framework of FR2 MIMO OTA test as the test framework for AI/ML based BM, by at least considering the following aspects:
· The number of DL Tx beams that need to be emulated
· The number of OTA probes
· The range of OTA probes deployment
· The channel needs to be reconstructed
· The rotation of DUT for emulating movements
· The changing of the selected probe/probe power weight/coefficients running in the channel emulator
Here we give a detailed analysis of the reconstruction of the multi-beams for the FR2 MIMO OTA test system.
Introduction of MIMO channel modelling
A MIMO communication system can be denoted as










Where  is the received signal vector,  is the number the Rx antenna elements,  is the transmit signal vector,  is the number of Tx antenna number,  denotes the noise,  is the channel matrix. Obviously, the multi-beam signals transmitted from the BS is , the purpose of the test system is to reconstruct the spatial and time domain characteristics of the channel, which is .
According to the 3GPP TR 38.901, the channel coefficient of s-th Tx element to u-th Rx element of the n-th cluster for the NLOS channel can be written as



Where  is the polarization matrix


Fig. 4. illustrates an example of 3D MIMO channel modelling
[image: ]
Fig. 4 The illustration of the 3D MIMO channel modelling
For LOS channel, we can have the similar analysis and details are not explained here. 


For a conducted test, it can be observed that if the ZOA, ZOD of DL Tx beams are different, the channel parameters (e.g., the number of clusters, the AOD/ZOD of clusters, the field pattern of Tx, the power of the clusters, etc) will be different. For TE, different channel coefficient  will be synthesized for different DL Tx beams. Besides, if UE movements are considered, it can be also observed that the AOA/ZOA of clusters will be changed. Note that velocity  can also be a time-varying factor that impact the Doppler.
[bookmark: _Hlk166425647]Observation 1: Different DL Tx beams are corresponding to different channel environment. For conducted tests, TE needs to emulate different channel coefficients matrix for different DL Tx beams.
Observation 2: Consider the UE movements, TE needs to emulate channel coefficients by considering that the AOA/ZOA and doppler of the clusters will be impact for conducted tests.
However, for MIMO OTA tests, there are many different aspects needs be considered.
MIMO OTA channel modelling



One of the mainstream methods for MIMO OTA channel modelling is the prefaded signal synthesis (PFS) method. The PFS method allocates different power weight (real number, not complex number) at different probes in different locations, so as to reconstruct the target channel in the center of the test zone. The power weight and the time-domain characteristics are both realized in the channel emulator, every single cluster are synthesized by probes and all clusters are independent identically distributed. For an OTA MPAC system with K probes, the channel  can be denoted as product of the matrix  which denotes the characteristics from the probes to the DUT Rx elements in the air and the matrix  realized in channel emulator




Assume there are U Rx elements in DUT side, then , and  can be written as







Where  and  are the field pattern of the k-th OTA probe in the polarization direction, [image: ] and [image: ] respectively.  is the sphere unit vector from k-th OTA probe to the u-th DUT Rx element,  is the distance between k-th OTA probe to the u-th DUT Rx element,  is the path loss between them.



From the analysis, it can be observed that the matrix  is decided by the DUT, OTA and the transmission space between them, different DUT, OTA probe and the space lead to different . For  needs to be realized in the channel emulator, it can be written as the following for the Tx side with S antennal elements.




Where  is the power weight of k-th probe for n-th cluster,  is the polarization matrix for OTA probe. 




The purpose of the test system is to reconstruct the  similar as as much as possible. However,  is always unknown or time varying and we need to use some method to derive the number of probes, location of probes and the power weight  to emulate the spatial environment. Note that the power weights of probes are obtain by some optimization algorithms e.g., convex optimization, by setting some good target function.
AI/ML based BM scenarios analysis



For the BM case 1, if a certain number of beams of set B, e.g., NB, are to be emulated in the anechoic chamber, different AOD/ZOD in Tx side needs to be considered in and same AOA/ZOA of clusters can be considered for the power weight of probes can be written as . The channel coefficient can be written as . For k-th probe, it can be denoted as



Proposal 4: For BM case 1, channel emulator to realize the coefficients  for NB beams of set B during the total testing time T as




Where K is the number of probes, S is the number of the Tx antenna elements, N is the number of clusters, NB is the number of the DL Tx beams.  is the power weight of k-th probe for the n-th cluster when nB-th DL Tx beam is transmitted in Tx side.  is the polarization matrix. 

Proposal 5: For BM case 1, the probe power weight  can be derived by considering: 
· Same AOA/ZOA of clusters and different number of clusters
· Same probe deployment (number and position of probes) for different DL Tx beams
· Different probe power weight for different DL Tx beams
For the BM case 2, the UE movement and the time domain non-stationary characteristics are considered for test. The straight forward thinking is that almost every parameter in the above channel coefficients are time-varing (add the independent variable t in the corresponding parameters). Besides, as we mentioned before, the AOA/ZOA and UE velocity needs to be considered. However, it is not easy to consider a continuous time domain procedure. Here we given a simple way to deal with the time-domain issue [2].
When UE is moving, the channel environment is changing all the time and the related parameters includes the AOA/ZOA, AOD/ZOD, LOS/NLOS, number of clusters, path loss, etc. Fig. 5. illustrates an example of the channel parameters changing during the UE movement.
[image: ]
Fig. 5. An illustration of the channel parameters changing during the UE movement
Thus, some non-static factors need to be considered in the BM case 2 test. We can consider to reconstruct the non-static channel in different moments or time-domain segments. Fig. 6. shows an example of the mapping of the non-static channel and the FR2 MIMO OTA test system. Note that the LOS in Fig. 6 is only for the LOS direction, it does not mean that the channel model under test is a LOS channel.
[image: ]
Fig. 6. An illustration of the mapping between of MIMO channel model and the FR2 MIMO OTA test system
RAN4 could define a UE trajectory with its channel environments, then separate the duration of UE movement into multiple NB segments. In every segment, the Tx side needs to emulate a fixed DL Tx beam and the total number of segments equals to the number of set B. For example, if the total testing time is T, it needs to be separated into NB segments as T1, T2, …, TNB, where T=T1+T2+…+TNB. Fig. 7. shows the illustration of test framework of BM case 2 when UE is moving.
[image: ]
Fig. 7 An illustration of test framework of BM case 2
Note that different or same probe deployment (number and position of probes) for different DL Tx beams could be considered for this test system. It depends on different implementation and cost of the test system. Fig .7. is a different probe deployment implementation for different DL Tx beam.
Proposal 6: For BM case 2, the total testing time T could be divided into NB segments as [T1, T2, …, TNB], where NB is the number of beams of set B. The power weight of probes, channel coefficients and the UE direction need to be considered in every single segment.

Proposal 7: For BM case 2, channel emulator to realize the coefficients  for NB beams of set B remain the same as proposal 4 for BM case 1 except velocity becomes vnB. and testing time is TnB  




Where K is the number of probes, S is the number of the Tx antenna elements, N is the number of clusters, NB is the number of the DL Tx beams.  is the power weight of k-th probe for the n-th cluster when nB-th DL Tx beam is transmitted in Tx side.  is the polarization matrix. 
Proposal 8: UE rotation coordinates with the changing of the channel coefficient needs to be considered for BM case 2.

Proposal 9: For BM case 2, the probe power weight  can be derived by considering: 
· Different AOA/ZOA of clusters and different number of clusters
· Different or same probe deployment (number and position of probes) for different DL Tx beams
· Different probe power weight for different DL Tx beams
4. Summary
In this contribution, we further provided our views related issues on beam management. Based on above analysis, following proposals are present. 
Proposal 1: For metrics/KPIs for Beam Management requirements/tests, RSRP accuracy refers to the difference between the predicted L1-RSRP of predicted beam and the ideal L1-RSRP of the same beam.
Proposal 2: The predicted RSRP values corresponding to all of Top-K predicted beams to be reported shall meet the RSRP accuracy requirements (if specified)
Proposal 3: RAN4 could use the framework of FR2 MIMO OTA test as the test framework for AI/ML based BM, by at least considering the following aspects:
· The number of DL Tx beams that need to be emulated
· The number of OTA probes
· The range of OTA probes deployment
· The channel needs to be reconstructed
· The rotation of DUT for emulating movements
· The changing of the selected probe/probe power weight/coefficients running in the channel emulator
Observation 1: Different DL Tx beams are corresponding to different channel environment. For conducted tests, TE needs to emulate different channel coefficients matrix for different DL Tx beams.
Observation 2: Consider the UE movements, TE needs to emulate channel coefficients by considering that the AOA/ZOA and doppler of the clusters will be impact for conducted tests.

Proposal 4: For BM case 1, channel emulator to realize the coefficients  for NB beams of set B during the total testing time T as




Where K is the number of probes, S is the number of the Tx antenna elements, N is the number of clusters, NB is the number of the DL Tx beams.  is the power weight of k-th probe for the n-th cluster when nB-th DL Tx beam is transmitted in Tx side.  is the polarization matrix. 

Proposal 5: For BM case 1, the probe power weight  can be derived by considering: 
· Same AOA/ZOA of clusters and different number of clusters
· Same probe deployment (number and position of probes) for different DL Tx beams
· Different probe power weight for different DL Tx beams
Proposal 6: For BM case 2, the total testing time T could be divided into NB segments as [T1, T2, …, TNB], where NB is the number of beams of set B. The power weight of probes, channel coefficients and the UE direction need to be considered in every single segment.

Proposal 7: For BM case 2, channel emulator to realize the coefficients  for NB beams of set B remain the same as proposal 4 for BM case 1 except velocity becomes vnB. and testing time is TnB  




Where K is the number of probes, S is the number of the Tx antenna elements, N is the number of clusters, NB is the number of the DL Tx beams.  is the power weight of k-th probe for the n-th cluster when nB-th DL Tx beam is transmitted in Tx side.  is the polarization matrix. 
Proposal 8: UE rotation coordinates with the changing of the channel coefficient needs to be considered for BM case 2.

Proposal 9: For BM case 2, the probe power weight  can be derived by considering: 
· Different AOA/ZOA of clusters and different number of clusters
· Different or same probe deployment (number and position of probes) for different DL Tx beams
· Different probe power weight for different DL Tx beams

5. [bookmark: _Hlk4777878]References
[1] R4-2406617	WF on AI/ML, Qualcomm
[2] Z. Jiang, Z. Wang, C. Guo, Z. -C. Hao and W. Hong, Time-Domain Nonstationary Channel Emulation in Multiprobe Anechoic Chamber Setups for Over-the-Air Testing[J]. IEEE Antennas and Wireless Propagation Letters, 2021, 20(12):2511-2515.

 5 / 8

image45.wmf
B

KN

N

´´

Î

gR


oleObject45.bin

image46.png
= TUE(n) = TE(m)
A UE(r) A UE(r)
o UE(ty) BS e UE(ty)
—— Strongest pat —— Strongest pat
—— Paths — Paths
--» UE trajectory --» UE trajectory





image47.png




image48.png
A

&$‘+

Segment 2 *

+*

Segment 3 >

Segment 1 oy




image49.wmf
(,)

B

N

K

OTA

SN

ft

´´´

Î

H

£


oleObject46.bin

image50.wmf
,,(),,()

,

,,

,,(),,(

,

,

)

,

,

,,,

1

,

,,,

,

00

(,)

(,)(,)

(,)

2

exp()exp(2)

(,)

BB

B

BB

n

BB

B

B

nlZODnnlAODn

nn

nknl

nlZODnn

A

x

lAODn

T

L

ts

OTT

ksnni

s

T

txn

t

d

l

tT

t

lrxnl

xsn

x

F

P

H

frd

f

ftgGf

j

rv

t

F

L

cc

j

t

q

f

qf

qf

p

p

=

Î

éù

=

êú

êú

ëû

×

´

å

A

$$


oleObject47.bin

oleObject48.bin

image1.emf
Beam 1+RSRP 1

Beam 2+RSRP 2

Predicted

Top-1

Top-2

Beam K+RSRP K Top-K

...

Beam 4+RSRP 4'

Beam 1+RSRP 1'

Genie

Top-1

Top-2

Beam N+RSRP N' Top-K

...

Definition 1

Definition 2


oleObject49.bin

oleObject50.bin

oleObject51.bin

oleObject52.bin

oleObject53.bin

oleObject54.bin

oleObject55.bin

oleObject56.bin

oleObject57.bin

oleObject58.bin

Microsoft_Visio_Drawing.vsdx
Beam 1+RSRP 1
Beam 2+RSRP 2
Predicted
Top-1
Top-2
Beam K+RSRP K
Top-K
...
Beam 4+RSRP 4'
Beam 1+RSRP 1'
Genie
Top-1
Top-2
Beam N+RSRP N'
Top-K
...
Definition 1
Definition 2



oleObject59.bin

oleObject60.bin

image2.png




image3.png
Test Zone with
20cm diameter

Base Station
Simulator

Channel
Model
Emulator

Radio head
4 To Probes

—_ . —_—
L]

* Other SS implementations are not precluded

Sector with 6 probes at fixed
min. radius from centre of test
zone of 0.75m




image4.wmf
(,)(,)(,)(,)

ftftftft

=+

YHXN


oleObject1.bin

image5.wmf
1

u

N

´

Î

Y

£


oleObject2.bin

image6.wmf
u

N


oleObject3.bin

image7.wmf
1

s

M

´

Î

X

£


oleObject4.bin

image8.wmf
s

M


oleObject5.bin

image9.wmf
1

(,)

u

N

ft

´

Î

N

£


oleObject6.bin

image10.wmf
(,)

us

NM

ft

´

Î

H

£


oleObject7.bin

image11.wmf
(

)

,

ft

X


oleObject8.bin

oleObject9.bin

image12.wmf
,,,,

,,,,

,,

,

,,,,

,,,

0

,,

,

,,

,,

1

,,

,,

,,

(,)

(,)(,)

(,)

(,)

2

exp()

(,)

2

exp

(

(

,)

(,

nlZOAnlAOA

n

l

nlZOAnlAOA

T

rxnl

rxu

nlZODnlAOD

nlZODnlAOD

S

T

T

L

rxu

NLO

usn

l

rxu

txs

tx

txnl

tx

s

frd

F

P

ftf

fr

t

F

L

F

j

F

d

c

j

q

f

q

f

qf

qf

qf

p

qf

p

=

éù

=

êú

ëû

éù

´

êú

ëû

´

å

HA

$

$

,,

00

)exp(2) 

)

T

rxnl

s

rv

f

cc

jt

p

×

$


oleObject10.bin

image13.wmf
22

(,)

l

ft

´

Î

A

£


oleObject11.bin

image14.wmf
,

1

,

1

,

,

,,

exp()exp()

(,)

exp()exp()

nlnl

n

nl

l

lnl

nl

jj

ft

jj

qqqf

fqff

k

k

-

-

éù

êú

=

êú

ë

F

FF

û

F

A


oleObject12.bin

image15.png
[F tx,s,0 (gn,l,ZOD' ¢)n,l,AOD)
F tx,s,¢ (en,l,ZOD' ¢)n,l,AOD)

BS

Frx0(Oniz0a ¢n,l,AOA)]
Frong(On1zon Priaoa)

UE

o N cluster

" ray




image16.wmf
(,)

ft

H


oleObject13.bin

image17.wmf
v


oleObject14.bin

image18.wmf
(,)

ft

¢

H


oleObject15.bin

image19.wmf
(,)

ft

F


oleObject16.bin

image20.wmf
(,)

OTA

ft

H


oleObject17.bin

image21.wmf
(,)(,)(,)

OTA

ftftft

¢

=

HFH


oleObject18.bin

image22.wmf
(

)

,

,{}

UK

uk

ft

g

´

=Î

F

£


oleObject19.bin

image23.wmf
,

uk

g


oleObject20.bin

image24.wmf
,,

,

,

,,,,

,

,

,,

0

,,,,

()()

)

()exp()

()

2

(

(

)

T

ukuk

uk

uk

rxuok

uk

uk

ukuk

rxu

T

ok

FrFr

d

Ld

Frr

jfr

F

c

qq

ff

g

p

éùéù

-

êúêú

=

êúêú

-

ëûëû

×

$$

$

$$


oleObject21.bin

image25.wmf
,,

ok

F

q


oleObject22.bin

image26.wmf
,,

ok

F

f


oleObject23.bin

image27.wmf
q

ˆ


image28.wmf
f

ˆ


image29.wmf
,

uk

r

$


oleObject24.bin

image30.wmf
,

uk

d


oleObject25.bin

image31.wmf
,

()

uk

Ld


oleObject26.bin

image32.wmf
(,)

ft

F


oleObject27.bin

oleObject28.bin

image33.wmf
(,)

OTA

ft

H


oleObject29.bin

image34.wmf
,,,,

,

,

,

,,,

,

,,

,

,,,

,

00

,

1

,

(,)

(,)(,)

(,)

2

exp()exp(2)

(,)

d

nlZODnlAOD

n

nkl

nlZODnlAOD

TT

t

L

txs

OTAT

ksni

l

tx

xnlrxnl

txs

s

F

P

HftgGft

F

L

j

frdrv

f

c

j

t

c

q

f

qf

qf

p

p

=

éù

=

êú

ëû

´

×

å

A

$$


oleObject30.bin

image35.wmf
,

nk

g


oleObject31.bin

image36.wmf
id

G


oleObject32.bin

image37.wmf
(,)

ft

¢

H


oleObject33.bin

image38.wmf
(,)

ft

H


oleObject34.bin

oleObject35.bin

image39.wmf
,

nk

g


oleObject36.bin

oleObject37.bin

image40.wmf
B

KN

N

´´

Î

gR


oleObject38.bin

image41.wmf
(,)

B

N

K

OTA

SN

ft

´´´

Î

H

£


oleObject39.bin

image42.wmf
1,11,

,1,

B

B

N

k

NNN

gg

gg

æö

ç÷

=

ç÷

ç÷

èø

g

K

MOM

L


oleObject40.bin

oleObject41.bin

image43.wmf
(

,,

,,,

1

,,

,,(),,()

,

,,

,,(),,)

,,,,

,

00

(,)

(,)(,)

(,)

2

exp()exp(2)

(,)

BB

B

BB

BB

L

txs

OTA

nlZODnnlAODn

nn

nknl

nlZODnnlAODn

TT

txnl

s

T

ksn

rxnl

t

nid

l

T

s

x

t

tx

F

H

frdrv

j

f

P

ftgGf

c

t

F

L

j

t

c

q

f

qf

qf

p

p

=

Î

éù

=

êú

êú

ëû

´

×

å

A

$$


oleObject42.bin

image44.wmf
,,

B

nkn

g


oleObject43.bin

oleObject44.bin

