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1
Introduction

This contribution provides an analysis of the existing measurement events and their applicability for a decision on the selection of the HS-DSCH radio link.

The following requirements should be taken into account:

1. For event evaluation, only cells within active set should be considered.

2. Cell individual offset (CIO) shall be taken into account.

3. The evaluation of most suited cell should be based on CPICH Ec/N0, CPICH_RSCP or pathloss.

2
Analysis of existing measurement events

In this section the currently available measurement events are evaluated for their applicability for the intended purpose.

Reporting event 1A: A Primary CPICH enters the reporting range

This event is not suitable to find best cell within an active set, because event evaluation is done by comparing cells to all cells in active set or the best cell in active set in case of W = 0.

Reporting event 1B: A primary CPICH leaves the reporting range

Not suitable.

Reporting event 1C: A non-active primary CPICH becomes better than an active primary


Not suitable for comparing cells within active set only.

Reporting event 1D: Change of best cell


At the first view this event seems to be suitable, but it has the following deficiencies:

1. Evaluation cannot be restricted to active set cells.

2. Cell individual offset is not taken into account for event evaluation

Conclusion: This event is not suitable for this purpose.

Reporting event 1E: A Primary CPICH becomes better than an absolute threshold

It is not possible to compare cells to each other.

Reporting event 1F: A Primary CPICH becomes worse than an absolute threshold


It is not possible to compare cells to each other.

3
Proposal for an enhancement of measurement events

The requirements for an enhancement of measurement events, which fulfil the purpose to support the decision for HS-DSCH selection in UTRAN, are:
1. For event evaluation, only cells within active set should be considered.

2. Cell individual offset (CIO) shall be taken into account.

3. The evaluation of most suited cell should be based on CPICH Ec/N0, CPICH_RSCP or pathloss.

There are some additional requirements for implementation in standard, which maybe considered:

4. Existing events shall not be modified, because this may cause impacts on existing implementation.

5. Changes to specifications shall be minimum.

6. Changes to ASN1 code shall be minimum.

Since no suitable existing events could be found and any modification of existing event descriptions may cause impact on existing implementations it is proposed to introduce a new intra-frequency reporting event for FDD for this purpose.

To keep the changes in specifications and in ASN1 at minimum, it is proposed to introduce a new Intra-frequency event 1j by using a spare value of IE “Intra-frequency event identity” with no further parameters.
Intra-frequency event 1j is introduced by the following additions or modifications:

RAN WG2 Specifications:


25308: 

1. Modification of clause 9.3 Intra-Node B synchronised serving HS-DSCH cell change.
2. Modification of clause 9.4 Inter-Node B synchronised serving HS-DSCH cell change during hard handover.
Both modifications shall clarify, that event 1j instead of event 1d shall be used for this purpose.

25331:

1. Modification of Type and reference description in IE “Intra-frequency event identity”.

2. Modification in description of IE “Intra-frequency measurement reporting criteria”. 
3. Modification in ASN1 description of IE “EventIDIntraFreq”.
4. Addition of variable BEST_CELL_1J_EVENT, which can hold the best cell.

5. Addition of new clause “14.1.2.7 Reporting event 1j: Change of best cell in active set (FDD)”.
6. Addition of a procedural description, which fulfils requirements as stated above for a.

RAN WG4 Specifications:

25133-540:

1. Modification of clause 8.3.2, Table 8.10: Requirements for reporting criteria per measurement category
4
Conclusion

A measurement reporting event is needed for support of decision for selection of HS-DSCH radio link.

After analysis of existing intra-frequency reporting events it is concluded, that there is no suitable event in the current description.

The introduction of a new intra-frequency reporting event 1j for FDD is proposed, which fulfils the requirements for this purpose.

Find the proposed changes to 25.331 and 25.308 in the following clauses.
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	There can be a stable situation, where UE is in soft handover mode and has a HS-DSCH from one active cell and none of the intra-frequency cells outside the active set triggers a reporting event.
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2. Cell individual offset (CIO) shall be taken into account.
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4. Existing events shall not be modified, because this may cause impacts on existing implementation.
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Since no suitable existing events could be found based on the requirements above, it is proposed to introduce a new intra-frequency reporting event:

Reporting event 1j: Change of best cell in active set (FDD)

and to use a spare value of IE “Intra-frequency event identity” with no further parameters for this pupose.
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10.3.7.34
Intra-frequency event identity

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Intra-frequency event identity
	MP
	
	Enumerated (1a,1b,1c,1d,1e,1f,1g,1h,1I,1j)
	Six spare values are needed.


[...]

10.3.7.39
Intra-frequency measurement reporting criteria

The triggering of the event-triggered reporting for an intra-frequency measurement. All events concerning intra-frequency measurements are labelled 1x where x is a, b, c….

Event 1a: A Primary CPICH enters the Reporting Range (FDD only).

Event 1b: A Primary CPICH leaves the Reporting Range (FDD only).

Event 1c: A Non-active Primary CPICH becomes better than an active Primary CPICH (FDD only).

Event 1d: Change of best cell (FDD only).

Event 1e: A Primary CPICH becomes better than an absolute threshold (FDD only).

Event 1f: A Primary CPICH becomes worse than an absolute threshold (FDD only).

Event 1g: Change of best cell in TDD.

Event 1h: Timeslot ISCP below a certain threshold (TDD only).

Event 1i: Timeslot ISCP above a certain threshold (TDD only).
Event 1j: Change of best cell in active set (FDD only).
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Parameters required for each event
	OP
	1 to <maxMeasEvent>
	
	

	>Intra-frequency event identity
	MP
	
	Intra-frequency event identity 10.3.7.34
	

	>Triggering condition 1
	CV–clause 0
	
	Enumerated(Active set cells, Monitored set cells, Active set cells and monitored set cells)
	Indicates which cells can trigger the event

	>Triggering condition 2
	CV–clause 6
	
	Enumerated(Active set cells, Monitored set cells, Active set cells and monitored set cells, Detected set cells, Detected set cells and monitored set cells)
	Indicates which cells can trigger the event

	>Reporting Range Constant
	CV–clause 2
	
	Real(0..14.5 by step of 0.5)
	In dB. In event 1a,1b. 

	>Cells forbidden to affect Reporting range
	CV–clause 1
	1 to <maxCellMeas>
	
	In event 1a,1b

	>>CHOICE mode
	MP
	
	
	

	>>>FDD
	
	
	
	

	>>>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	

	>>>TDD
	
	
	
	

	>>>>Primary CCPCH info
	MP
	
	Primary CCPCH info 10.3.6.57
	

	>W
	CV–clause 2
	
	Real(0.0..2.0 by step of 0.1)
	

	>Hysteresis
	MP
	
	Real(0..7.5 by step of 0.5)
	In dB.

	>Threshold used frequency
	CV-clause 3
	
	Integer

(-115..165)


	Range used depend on measurement quantity.

CPICH RSCP -115..-25 dBm

CPICH Ec/No -24..0 dB

Pathloss 30..165dB

ISCP -115..-25 dBm

	>Reporting deactivation
 threshold
	CV–clause 4
	
	Integer(0, 1, 2, 3, 4, 5, 6, 7)
	In event 1a

Indicates the maximum number of cells allowed in the active set in order for event 1a to occur.

0 means not applicable

.

	>Replacement activation
 threshold
	CV-clause 5
	
	Integer(0, 1, 2, 3, 4, 5, 6, 7)
	In event 1c

Indicates the minimum number of cells allowed in the active set in order for event 1c to occur.

0 means not applicable

	>Time to trigger
	MP
	
	Time to trigger 10.3.7.64
	Indicates the period of time during which the event condition has to be satisfied, before sending a Measurement Report. Time in ms

	>Amount of reporting
	CV–clause 7
	
	Integer(1, 2, 4, 8, 16, 32, 64, Infinity)
	In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.

	>Reporting interval
	CV–clause 7
	
	Integer(0, 250, 500, 1000, 2000, 4000, 8000, 16000)
	Indicates the interval of periodical reporting when such reporting is triggered by an event. Interval in milliseconds.

0 means no periodical reporting. In case the IE "Intra-frequency reporting criteria" is included in the IE "Inter-frequency measurement", this IE is not needed.

	>Reporting cell status
	OP
	
	Reporting cell status 10.3.7.61
	


	Condition
	Explanation

	Clause 0
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1b" or "1f", otherwise the IE is not needed.

	Clause 1
	The IE is optional if the IE "Intra-frequency event identity" is set to "1a" or "1b", otherwise the IE is not needed.

	Clause 2
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1b", otherwise the IE is not needed.

	Clause 3
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to , "1e", "1f", "1h" or "1i", otherwise the IE is not needed.

	Clause 4
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a", otherwise the IE is not needed.

	Clause 5
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1c", otherwise the IE is not needed.

	Clause 6
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1e", otherwise the IE is not needed. 

	Clause 7
	The IE is mandatory present if the IE "Intra-frequency event identity" is set to "1a" or "1c", otherwise the IE is not needed. 


[...]

11.3
Information element definitions

 [...]

EventIDInterRAT ::=




ENUMERATED {











e3a, e3b, e3c, e3d }

EventIDIntraFreq ::=



ENUMERATED {











e1a, e1b, e1c, e1d, e1e,











e1f, e1g, e1h, e1i, e1j,











spare6, spare5, spare4, spare3, spare2,











spare1 }

EventResults ::=




CHOICE {


intraFreqEventResults



IntraFreqEventResults,


interFreqEventResults



InterFreqEventResults,


interRATEventResults



InterRATEventResults,


trafficVolumeEventResults


TrafficVolumeEventResults,


qualityEventResults




QualityEventResults,


ue-InternalEventResults



UE-InternalEventResults,


ue-positioning-MeasurementEventResults


UE-Positioning-MeasurementEventResults,


spare







NULL

}

[...]

13.4.27fx
BEST_CELL_1J_EVENT

This variable contains information about a 1j event that has been triggered in the UE.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Best cell
	OP
	
	Primary CPICH info 10.3.6.60
	Cleared when entering UTRA RRC connected mode. Cleared when leaving UTRA RRC connected mode.


[...]

14.1.2.7
Reporting event 1j: Change of best cell in active set (FDD)

When an intra-frequency measurement configuring event 1j is set up, the UE shall:

1>
create a variable BEST_CELL_1J_EVENT related to that measurement, which shall initially contain the best cell in the active set when the measurement is initiated;

1>
delete this variable when the measurement is released.

When event 1j is configured in the UE, the UE shall:

1>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for a primary CPICH from the active set that is not stored in "Best cell" in variable BEST_CELL_1J_EVENT, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for a primary CPICH from the active set that is not stored in "Best cell" in variable BEST_CELL_1J_EVENT:

NOTE:
If the equations are simultaneously fulfilled for more than one primary CPICH, the UE should report only one event 1J, triggered by the best primary CPICH.

2>
if all required reporting quantities are available for that cell, and if the equations have been fulfilled for a time period indicated by "Time to trigger":

3>
set "best cell" in the variable BEST_CELL_1J_EVENT to that primary CPICH that triggered the event;

3>
send a measurement report with IEs set as below:

4>
set in "intra-frequency measurement event results"; "Intra-frequency event identity" to "1j" and "cell measurement event results" to the CPICH info of the primary CPICH that triggered the report, not taking into account the cell individual offset for each cell.

4>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2, not taking into account the cell individual offset for each cell.

NOTE:
Event 1j can be triggered only by an active CPICH.

This event is only applicable to the CELL_DCH state. Upon transition to CELL_DCH the UE shall:

1>
set "best cell" in the variable BEST_CELL_1J_EVENT to the best cell of the primary CPICHs included in the active set, taking into account any cell individual offsets.

Equation 1 (Triggering condition for pathloss)


[image: image1.wmf],

2

/

10

10

1

j

Best

Best

NotBest

NotBest

H

CIO

LogM

CIO

LogM

-

+

×

<

+

×


Equation 2 (Triggering condition for all the other measurement quantities)


[image: image2.wmf],

2

/

10

10

1

j

Best

Best

NotBest

NotBest

H

CIO

LogM

CIO

LogM

+

+

×

>

+

×


The variables in the formula are defined as follows:

MNotBest is the measurement result of a cell not stored in "best cell" in the variable BEST_CELL_1J_EVENT.

CIONotBest is the cell individual offset of a cell not stored in "best cell" in the variable BEST_CELL_1J_EVENT.

MBest is the measurement result of the cell stored in "best cell" in variable BEST_CELL_1J_EVENT.

CIOBest is the cell individual offset of a cell stored in "best cell" in the variable BEST_CELL_1J_EVENT.

H1j is the hysteresis parameter for the event 1j.

If the measurement results are pathloss or CPICH-Ec/No then MNot Best and MBest are expressed as ratios.

If the measurement result is CPICH-RSCP then MNot Best and MBest are expressed in mW.
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9.3
Intra-Node B synchronised serving HS-DSCH cell change

Figure 9.3-1 illustrates an intra-Node B serving HS-DSCH cell change while keeping the dedicated physical channel configuration and the active set, using the Physical channel reconfiguration procedure. The transition from source to target HS-DSCH cell is performed synchronised, i.e. at a given activation time.

In this example, the UE transmits a MEASUREMENT REPORT message containing intra-frequency measurement results, here assumed to be triggered by the event 1J "change of best cell". When the SRNC has performed the handover decision, the Node B is prepared for the serving HS-DSCH cell change at an activation time indicated with CPHY-RL-Commit-REQ primitive. The SRNC then sends a PHYSICAL CHANNEL RECONFIGURATION message, which indicates the target HS-DSCH cell and the activation time to the UE. Since the same Node B controls both the source and target HS-DSCH cells we assume there is no need to reset the MAC-hs entities. When the UE has completed the serving HS-DSCH cell change it transmits a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the network.

In this example it is assumed that HS-DSCH transport channel and radio bearer parameters do not change. If transport channel or radio bearer parameters shall be changed, the serving HS-DSCH cell change would need to be executed by a Transport channel reconfiguration procedure or a Radio bearer reconfiguration procedure, respectively.
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Figure 9.3-1: Intra-Node B synchronised serving HS-DSCH cell change
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