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1		Introduction
Continuing the discussion on increasing the number of carriers to monitor during RAN4#69, several companies presented discussion papers. In [1], TeliaSonera provided use cases and suggested that macro+small cell deployment scenario is of very high importance for both idle and connected modes while macro only case for connected mode is of high importance and macro only case for idle is of low importance. [2] had a proposal to have two classes of cells for measurements, one class with same delay as today and another class with longer delays for additional carriers. [3] provided two options, one with relaxed measurements for additional carriers and other with uniform measurements across all carriers. In [4], the proposal was to investigate whether there are ways to avoid significant increase in inter-frequency cell identification and measurement time requirements, but at the same time address the operator concern. [6] analysed three options, scaling requirements by number of carriers/cells, increasing measurement activity, and, mixture of the two, from both UE and network perspectives. 
In this contribution, we review inter-frequency measurement requirements in CELL_DCH state and propose requirement changes when the number of carriers to monitor is increased.
2		Agreed Way Forward and WI description
The agreed way forward during RAN4#69 and the subsequent WI item description in 3GPP TSG RAN#62 is as follows:
· Increase the minimum number of inter-frequency carriers and cells a UE shall be able to monitor for UTRA and for EUTRA. The corresponding working assumptions are given as
· UTRA FDD max 5 carriers
· For the total number of cells, max 80 cells can be considered
· The upper limit on the number of cells/carrier can be discussed
· E-UTRA FDD max 8 carriers
· E-UTRA TDD max 8 carriers
· The work shall be done for Idle/URA_PCH/CELL_PCH states and CELL_DCH/CELL_FACH state operation for UTRA FDD
· The work shall be done for idle mode and active mode operation for E-UTRA FDD and E-UTRA TDD
· Inter-frequency changes are prioritised over interRAT as there are limitations in extending the number of layers
· The solution shall not worsen existing RRM requirements (e.g., timing) and power consumption in the UE when using the number of carriers/cells a UE can monitor in the existing specification
· The work shall explore (optional) simultaneous inter frequency multi-carriers measurements possibilities
3		Existing inter-frequency requirements in CELL_DCH
3.1	UE Re-establishment Delay Requirement 
Section 6.1 in [5] contains requirements on the RRC connection re-establishment when a UE in state CELL_DCH loses radio connection due to radio link failure. The RRC connection re-establishment delay requirement equals the RRC procedure delay (TRRC-RE-ESTABLISH) plus the UE Re-establishment delay (TUE-RE-ESTABLISH-REQ).
The UE Re-establishment delay requirement (TUE-RE-ESTABLISH-REQ) is defined as the time between the moment when radio link failure is considered by the UE, to when the UE starts to send preambles on the PRACH.
1. TUE-RE-ESTABLISH-REQ depends on whether the target cell is known by the UE or not. When the target cell is not known by the UE, TUE-RE-ESTABLISH-REQ is a function of the number of different frequencies in the monitored set.
	TUE-RE-ESTABLISH-REQ-UNKNOWN =50ms+Tsearch*NF + TSI + TRA
where Tsearch, TSI, TRA are defined in section 6.1 in [5] and NF is the number of different frequencies in the monitored set.
[bookmark: _Toc368022099]3.2	FDD Inter-Frequency Measurement Requirements in CELL_DCH State
Section 8.1.2.3 in [5] contains requirements on FDD inter-frequency measurements in CELL-DCH state.
[bookmark: _Toc368022112]3.2.1	Identification of a new cell
The following are the UE requirements for the identification of a new cell:
3.2.1.1	Measurements with compressed mode
1. The UE shall be able to identify a new detectable cell belonging to the monitored set within 

	
1. UE that supports inter frequency detected set CPICH measurements shall also be able to identify a new detectable cell belonging to the detected set within Tidentify inter detected set = 30·Nfreq  s
3.2.1.2	Measurements without compressed mode
1. If the UE is able to search enhanced inter-frequency measurements without compressed mode,
0. when a single uplink frequency is configured, the UE shall be able to identify a new detectable cell each of the 2 indicated frequencies belonging to the monitored set within Tidentify,inter,optional; or
0. when dual uplink frequencies are configured, the UE shall be able to identify a new detectable cell on the indicated frequency belong to the monitored set within Tidentify,inter,optional,
1. UE that supports inter frequency detected set CPICH measurements shall be able to identify a new detectable cell on the indicated frequenc(ies) within Tidentify,inter detected set  = 30s
If DL_DRX_Active = 0,

.
If DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, Tidentify, inter, optional = 800ms.
If DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, Tidentify, inter, optional = 1.5s.
1. If the UE does not need compressed mode to measure cells on configured carrier frequencies corresponding to secondary serving HS-DSCH cells, the UE shall be able to identify a new detectable cell on the configured carrier frequency belonging to the monitored set within Tidentify,inter,optional where:

If DL_DRX_Active = 0, Tidentify, inter, optional = 2.2*Nfreq seconds.

If DL_DRX_Active = 1 and the UE DRX cycle < 10 subframes, Tidentify, inter, optional = 2.2*Nfreq seconds.
If DL_DRX_Active = 1 and the UE DRX cycle ≥ 10 subframes, Tidentify, inter, optional = 4.4*Nfreq seconds.
[bookmark: _Toc368022113]3.2.2	UE CPICH measurement capability
The following are the UE requirements for CPICH measurements:
3.2.2.1	Measurements with compressed mode
1. When transmission gaps are scheduled for FDD inter frequency measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement period given by

	
3.2.2.2	Measurements without compressed mode
1. If the UE does not need compressed mode to perform inter-frequency measurements, the measurement period for inter frequency measurements is 480 ms. 



where NFreq is the number of FDD frequencies indicated in the inter frequency measurement control information while the other parameters and  are specified in section 8.1.2.3.1 in [5].
1. If the UE is able to search enhanced inter-frequency measurements without compressed mode, and DL_DRX_Active = 0,
0. when a single uplink frequency is configured, the UE shall be capable of performing CPICH measurements for 8 cells each on 2 indicated frequencies, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200ms. For UE that supports inter frequency detected set CPICH measurements, out of 8 cells each on 2 indicated frequencies, the UE shall be capable of measuring the CPICH of at least one detected set cell each on 2 indicated frequencies. If the UE has identified more than 8 cells on each frequency, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased; or
0. when dual uplink frequencies are configured, the UE shall be capable of performing CPICH measurements for 8 cells on the indicated frequency, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 200ms. For UE that supports inter frequency detected set CPICH measurements, out of 8 cells on the indicated frequency, the UE shall be capable of measuring the CPICH of at least one detected set cell. If the UE has identified more than 8 cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
1. If the UE is able to search enhanced inter-frequency measurements without compressed mode, and DL_DRX_Active = 1,
0. when a single uplink frequency is configured, the UE shall be capable of performing CPICH measurements for at least Ymeasurement intra cells each on 2 indicated frequencies. If the UE has identified more than Ymeasurement intra cells on the indicated frequency, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased for that frequency. For UE that supports inter frequency detected set CPICH measurements, out of Ymeasurement intra cells each on 2 indicated frequencies, the UE shall be capable of measuring the CPICH of at least one detected set cell each on 2 indicated frequencies. If the UE has identified more than Ymeasurement intra cells on each frequency, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased; or
0. when dual uplink frequencies are configured, the UE shall be capable of performing CPICH measurements for at least Ymeasurement intra cells on the indicated frequency, where Ymeasurement intra is defined in sub-clause 8.1.2.2.2 in [5]. If the UE has identified more than Ymeasurement intra cells on the indicated frequency, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased for that frequency. For UE that supports inter frequency detected set CPICH measurements, out of Ymeasurement intra cells on the indicated frequency, the UE shall be capable of measuring the CPICH of at least one detected set cell. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
1. If the UE does not need compressed mode to measure cells on configured carrier frequencies corresponding to secondary serving HS-DSCH cells:
0. when DL_DRX_Active=0, or DL_DRX_Active=1 and the UE DRX cycle < 10 subframes, the UE shall be capable of performing CPICH measurements for 6 cells per configured carrier frequency belonging to the monitored set or the virtual active set, or the detected set for UE that supports inter frequency detected set measurements on the configured carrier frequency, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of 1000* NFreq ms. For UE that supports inter frequency detected set CPICH measurements, out of 6 cells per configured carrier frequency, the UE shall be capable of measuring the CPICH of at least one detected set cell. If the UE has identified more than 6 cells, the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased; or
0. when DL_DRX_Active=1 and the UE DRX cycle ≥ 10 subframes, the UE shall be capable of performing CPICH measurements for at least 6 cells per configured carrier frequency belonging to the monitored set or the virtual active set, or the detected set for UE that supports inter frequency detected set measurements on the configured carrier frequency, and the UE physical layer shall be capable of reporting measurements to high layers with the measurement period of 2000* NFreq ms. For UE that supports inter frequency detected set CPICH measurements, out of 6 cells per configured carrier frequency, the UE shall be capable of measuring the CPICH of at least one detected set cell. If the UE has identified more than 6 cells then the UE shall perform measurements of all identified cells but the reporting rate of CPICH measurements of cells from UE physical layer to higher layers may be decreased.
4		System Performance Impact
Some requirements in section 3 scale linearly with respect to NFreq. Keeping those requirements as is ensures that the average power consumption (mA) for inter-frequency search is unchanged. But this also implies that increasing the number of inter-frequencies to monitor increases the cell identification and measurement delays. Other requirements in section 3 are not a function of NFreq but are constants. Increasing the number of inter-frequencies to monitor increases the power consumption at the UE in order to satisfy those requirements.
The following sections provide two main options to accommodate the number of inter frequency layer increase, i.e. different (looser) requirements for the additional carriers only, and uniform (looser) requirements for all carriers.
5		Option 1: Different Requirements for Additional Carriers

The main idea is to propose two sets of requirements, one set for the first 2 inter-frequencies while another set for theadditional inter-frequencies.


Define a new parameter which is the scale factor indicating the increase in cell re-selection delay for each additional inter-frequency in CELL_DCH with respect to the cell re-selection delay requirement per existing carrier currently defined in the specification .







Proposal 1: Use different sets of requirements for existing carriers and additional carriers. If, use the existing requirements as summarized in section 3. But if, the existing requirements for measurements with compressed mode for the first 2 inter-frequencies shall be scaled by . The requirement for the additional  inter-frequencies shall be as follows. The term  will be replaced by  in order to specify the cell identification delay and cell measurement delay requirements and the requirements for the additional carriers shall also be scaled by.


The rationale to scale the cell identification and cell measurement delay requirements of the first 2 carriers by the factor  for measurements with compressed mode when is as follows (refer to Figure 1). 


Figure 1 Cell identification delay with and without additional carriers


In the scenario where FDD inter-frequency measurements are performed when compressed mode gaps are scheduled, all inter-frequency cell identification and cell measurements have to be performed during the scheduled measurement gaps. As an example, if we take the case of cell identification delay requirement for, all carriers would have to be identified within 





where. Assuming every  milliseconds contains  compressed mode gaps (CM), the duration  contains  CM gaps during which the inter-frequency cell identification can be performed.











If we consider the case of, the first 2 carriers would still have to use  CM gaps to perform cell identification but now instead of only scheduling measurements on 2 inter-frequencies, the 1 additional inter-frequency should also be scheduled during these CM gaps even though the 1 additional inter-frequency can be identified within. So in time, is used for cell identification of 1 additional carrier and is used for cell identification of existing 2 carriers. In other words, each existing carrier will be measured in. So additional duration is now allocated for the cell identification of the additional inter-frequency resulting in a net increase in cell identification of the first 2 carriers by. So the cell identification delay requirement for the first 2 carriers for this case of is 



For the case of, increasing the value ofdecreases the cell identification and measurement delays for the first 2 inter-frequencies but increases the cell identification and measurement delays for the additional inter-frequencies. So there exists a trade-off in cell reselection performance across the two sets of inter-frequencies based on choice of this scale factor. One proposal is to set the scale factor.
5.1	UE Re-establishment Delay Requirement 

When (NF<=3), the existing requirements as summarized in section 3 shall be used. The requirement for the additional (NF-3) carriers shall be as follows. The term ‘NF’ will be replaced by (NF-3) in order to specify TUE-RE-ESTABLISH-REQ-ADDITIONAL which is the UE Re-establishment delay requirement for the additional (NF-3) carriers and shall be scaled by.
TUE-RE-ESTABLISH-REQ-ADDITIONAL depends on whether the target cell is known by the UE or not. When the target cell is not known by the UE, TUE-RE-ESTABLISH-REQ-ADDITIONAL is a function of (NF-3) i.e. the number of different additional frequencies in the monitored set.

	TUE-RE-ESTABLISH-REQ-ADDITIONAL-UNKNOWN =50ms+Tsearch**(NF-3) + TSI + TRA
5.2	FDD Inter-Frequency Measurement Requirements in CELL_DCH State
5.2.1	Measurements with compressed mode
5.2.1.1	Identification of a new cell 




When, use the existing requirements as summarized in section 3. But for inter-frequency measurements with compressed mode, when, the existing requirements for the first 2 inter-frequencies, as summarized in section 3.2, shall be scaled by  and new relaxed requirements for the additional inter-frequencies shall be defined as follows.
The UE shall be able to identify a new detectable cell belonging to the first 2 inter-frequencies in the monitored set within 

	

The UE shall be able to identify a new detectable cell belonging to the additional inter-frequencies in the monitored set within 

	

UE that supports inter frequency detected set CPICH measurements shall also be able to identify a new detectable cell belonging to the first 2 carriers in the detected set within Tidentify inter detected set = 30· Nfreq  s


UE that supports inter frequency detected set CPICH measurements shall also be able to identify a new detectable cell belonging to the additional inter-frequencies in the detected set within Tidentify inter detected set additional = 30··(Nfreq -2) s.
5.2.1.2	UE CPICH measurement capability




When, use the existing requirements as summarized in section 3. But for inter-frequency measurements with compressed mode, when, the existing requirements for the first 2 inter-frequencies, as summarized in section 3.2, shall be scaled by , and new relaxed requirements for the additional inter-frequencies shall be defined as in proposal 8.
When transmission gaps are scheduled for FDD inter frequency measurements on the first 2 inter-frequencies the UE physical layer shall be capable of reporting measurements to higher layers with measurement period given by




When transmission gaps are scheduled for FDD inter frequency measurements on the additional inter-frequencies the UE physical layer shall be capable of reporting measurements to higher layers with measurement period given by	
5.2.2	Measurements without compressed mode
For the measurement requirements for “Adjacent Freqency measurements without compressed mode”, the capability is limited to one frequency adjacent to the intra-frequency. Therefore, the requirements may not be affected by the increase of inter frequency layers.
Similarly for the measurement requirements for “Inter-band Frequency measurements without compressed mode”, the capability is also limited to one frequency in a band jointly supported with the band of intra-frequency. Therefore, the requirements may not be affected by the increase of inter frequency layers.
For the measurement requirements for “Enhanced inter-frequency measurements without compressed mode”, the capability was limited to up to 2 inter frequencies. Therefore the requirements may not be affected by the increase of inter frequency layers. Even if the capability is re-defined, it should be noted that it may not support more than 3 inter frequencies assuming a single uplink frequency (more than 2 inter frequencies assuming dual uplink frequencies) due to the limitation of UE RF capability.
For the measurement requirements for “Inter-frequency measurements on configured carriers without compressed mode”, a similar conclusion can be made as “Enhanced inter-frequency measurements without compressed mode”.
Whether to re-define the capability of “Enhanced inter-frequency measurements without compressed mode” and “Inter-frequency measurements on configured carriers without compressed mode” in a new release or introduce a new capability can be discussed further in RAN4.
6		Option 2: Uniform Requirements across all Carriers
Proposal 2: If uniform behaviour across all the inter-frequencies is desirable in the network, the existing requirements which already scale linearly with Nfreq can be considered as is.
When the number of inter-frequencies to monitor is less than or equal to 2, the existing requirement is kept as is.
[bookmark: _GoBack]7		Conclusion
This contribution has discussed impact on inter-frequency cell identification and measurements requirements for UTRA in CELL_DCH state due to increase in number of carriers to monitor. This contribution has provided two options for potential requirements when the number of inter-frequencies and cells to monitor in CELL_DCH state is increased. 







Proposal 1: Use different sets of requirements for existing carriers and additional carriers. If, use the existing requirements as summarized in section 3. But if, the existing requirements for measurements with compressed mode for the first 2 inter-frequencies shall be scaled by . The requirement for the additional  inter-frequencies shall be as follows. The term  will be replaced by  in order to specify the cell identification delay and cell measurement delay requirements and the requirements for the additional carriers shall also be scaled by.
Proposal 2: If uniform behaviour across all the inter-frequencies is desirable in the network, the existing requirements which already scale linearly with Nfreq can be considered as is.
8		Reference
1. [bookmark: _Ref370908636]R4-136629, “Minimum number of carriers a UE should be able to monitor for UTRA and for E-UTRA in idle AND/OR connected mode”, TeliaSonera AB
1. R4-136038, “Minimum number of carriers a UE can monitor for UTRA”, Ericsson
1. [bookmark: _Ref370910026]R4-136748, “Further discussion on the increase of maximum number of carriers/cells to monitor in Idle/URA_PCH/Cell_PCH states in UTRA”, Qualcomm Incorporated
1. R4-136844, “Maximum number of carriers for UE to monitor”, Nokia
1. [bookmark: _Ref370911415]3GPP TS 25.133v12.1.0, “Requirements for support of radio resource management(FDD)”
1. R4-136368, “Discussion on number of carriers and cells for UTRA and E-UTRA measurements”, Huawei, HiSilicon




1


image45.wmf
)

2

(

-

Freq

N


oleObject46.bin

image46.wmf
ms

N

s

Freq

meas

DCH

×

-

+

×

×

=

)

1

1

1

(

T

T

T

T

,

Inter

Inter

 

Period,

 

t

Measuremen

inter

FDD,

identify

basic

inter

 

identify,


oleObject47.bin

image47.wmf
)

2

(

-

Freq

N


oleObject48.bin

image48.wmf
ms

N

s

Freq

meas

DCH

)

2

.(

T

T

T

T

,

Inter

Inter

 

Period,

 

t

Measuremen

inter

FDD,

identify

basic

additional

inter,

 

identify,

-

×

×

=


oleObject49.bin

image49.wmf
×

-

+

)

1

1

1

(

,

meas

DCH

s


oleObject50.bin

image50.wmf
)

2

(

-

Freq

N


oleObject51.bin

oleObject52.bin

image51.wmf
)

2

(

<=

Freq

N


oleObject53.bin

image52.wmf
)

2

(

>

Freq

N


oleObject54.bin

image53.wmf
)

1

1

1

(

,

-

+

meas

DCH

s


oleObject55.bin

image54.wmf
)

2

(

-

Freq

N


image2.wmf
ms

N

Freq

×

×

=

Inter

Inter

 

Period,

 

t

Measuremen

inter

FDD,

identify

basic

inter

 

identify,

T

T

T

T


oleObject56.bin

image55.wmf
ms

N

s

Max

Freq

meas

DCH

ï

þ

ï

ý

ü

ï

î

ï

í

ì

×

-

+

×

×

=

)

1

1

1

(

T

T

T

,

 

T

T

,

Inter

Inter

 

t_Period

Measuremen

inter

 

FDD

t

measuremen

basic

Inter

 

t_Period

Measuremen

inter

 

t

measuremen


oleObject57.bin

image56.wmf
)

2

(

-

Freq

N


oleObject58.bin

image57.wmf
ms

N

s

Max

Freq

meas

DCH

þ

ý

ü

î

í

ì

-

×

×

×

=

)

2

(

T

T

T

,

 

T

T

,

Inter

Inter

 

t_Period

Measuremen

inter

 

FDD

t

measuremen

basic

Inter

 

t_Period

Measuremen

inter

 

t

measuremen


oleObject59.bin

oleObject60.bin

oleObject61.bin

oleObject62.bin

oleObject1.bin

oleObject63.bin

oleObject64.bin

oleObject65.bin

oleObject66.bin

image3.wmf
ms

Max

þ

ý

ü

î

í

ì

×

=

Intra

Intra

 

Period,

t

Measuremen

intra

 

FDD,

identify

basic

optional

 

inter,

 

identify,

T

T

T

,

800

T


oleObject2.bin

image4.wmf
ms

N

Max

Freq

þ

ý

ü

î

í

ì

×

×

=

Inter

Inter

 

t_Period

Measuremen

inter

 

FDD

t

measuremen

basic

Inter

 

t_Period

Measuremen

inter

 

t

measuremen

T

T

T

,

 

T

T


oleObject3.bin

image5.wmf
,

 

T

Inter

 

t_Period

Measuremen


oleObject4.bin

image6.wmf
Inter

 

t_Period

Measuremen

inter

 

FDD

t

measuremen

basic

T

,

T


oleObject5.bin

image7.wmf
Inter

T


oleObject6.bin

image8.wmf
)

2

(

<=

Freq

N


oleObject7.bin

image9.wmf
meas

DCH

s

,


oleObject8.bin

image10.wmf
)

2

(

-

Freq

N


oleObject9.bin

oleObject10.bin

image11.wmf
)

2

(

>

Freq

N


oleObject11.bin

image12.wmf
)

1

1

1

(

,

-

+

meas

DCH

s


oleObject12.bin

image13.wmf
)

2

(

-

Freq

N


oleObject13.bin

image14.wmf
Freq

N


oleObject14.bin

oleObject15.bin

image15.wmf
meas

DCH

s

,


oleObject16.bin

image16.wmf
)

1

1

1

(

,

-

+

meas

DCH

s


oleObject17.bin

image17.wmf
2

>

Freq

N


oleObject18.bin

image18.emf
ms

CM

inter   identify,

T * 2 T



CM

T

CM #1 CM #2 CM #N

CM

ms s

meas DCH

CM

, additional inter,   identify,

T * T



ms

s

meas DCH

CM

,

inter   identify,

T * )

1

1

1 ( * 2 T



 

Measurements on 

additional carriers

ms

s

meas DCH

CM

,

T *

1

1

* 2



(1)

2

,



FDD Freq

N

(2)

2

,



FDD Freq

N

CM

T

CM #1 CM #2 CM #N

CM

CM

T

CM

T

CM

T

Measurements on 2 

existing carriers

Measurements on 2 

existing carriers


oleObject19.bin
CM #1


CM #2


CM #1


CM #2


CM #NCM



image19.wmf
2

=

Freq

N


oleObject20.bin

image20.wmf
ms

CM

inter

 

identify,

T

*

2

T

=


oleObject21.bin

image21.wmf
ms

Inter

Inter

 

Period,

 

t

Measuremen

inter

FDD,

identify

basic

CM

T

T

T

T

×

=


oleObject22.bin

image22.wmf
CM

T


oleObject23.bin

image23.wmf
CM

N


oleObject24.bin

image24.wmf
inter

 

identify,

T


oleObject25.bin

image25.wmf
CM

*

2

N


oleObject26.bin

image26.wmf
3

=

Freq

N


oleObject27.bin

image27.wmf
CM

*

2

N


oleObject28.bin

image28.wmf
ms

T

s

CM

meas

DCH

*

T

,

additional

 

inter,

 

identify,

=


oleObject29.bin

image29.wmf
additional

 

inter,

 

identify,

T


oleObject30.bin

image30.wmf
ms

T

CM


oleObject31.bin

image31.wmf
ms

T

s

CM

meas

DCH

*

)

1

(

,

-


oleObject32.bin

image32.wmf
ms

T

s

s

T

s

CM

meas

DCH

meas

DCH

CM

meas

DCH

*

)

1

1

1

(

1

,

,

,

-

+

=

-


oleObject33.bin

image33.wmf
CM

meas

DCH

T

s

1

1

,

-


oleObject34.bin

image34.wmf
CM

meas

DCH

T

s

*

1

1

*

2

,

-


oleObject35.bin

image35.wmf
2

>

Freq

N


oleObject36.bin

image36.wmf
inter

 

identify,

,

,

,

T

*

)

1

1

1

(

*

)

1

1

1

(

*

2

*

1

1

*

2

*

2

-

+

=

-

+

=

-

+

meas

DCH

CM

meas

DCH

CM

meas

DCH

CM

s

T

s

T

s

T


oleObject37.bin

image37.wmf
2

>

Freq

N


oleObject38.bin

image38.wmf
meas

DCH

s

,


oleObject39.bin

image39.wmf
3

,

=

meas

DCH

s


oleObject40.bin

image40.wmf
meas

DCH

s

,


oleObject41.bin

image41.wmf
meas

DCH

s

,


oleObject42.bin

image42.wmf
)

2

(

<=

Freq

N


oleObject43.bin

image43.wmf
)

2

(

>

Freq

N


oleObject44.bin

image44.wmf
)

1

1

1

(

,

-

+

meas

DCH

s


oleObject45.bin

