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Decision/action requested

Agree on LS to be sent to Broadband Forum to include new attributes that introduce event-instance based attributes
2
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3 Rationale

Currently, the HNB data model specification by Broadband Forum [2, 3] defines RF-based RRC [4] event structures as shown in Appendix A. This model is not easily expandable to incorporate new/missed events types, or multiple events of the same type. Also, some attributes introduce unnecessary restrictions.
3.1 Examples

The following examples illustrate cases affected by evend model limitations of the TR-196 [2]:

	Example 1: multiple events of the same type

	A HNB may make use of two – not necessarily simultaneous – instances of event 1a, with parameters set differently for hand-out to another HNB vs hand-out to a macro cell.

The current event framework only allows one instance of Event 1a, so HMS cannot configure attributes for both instances. Allowing multiple instances of events can fix this.


	Example 2: addition of new event types

	Some event types are missing from the current set (e.g. 1d, 2c, 2e, 3b, 3c, 3d). Adding these requires explicitly repeating essentially similar attributes.

· The current framework requires defining three attributes with redunant types: HysteresisEvent3b, HysteresisEvent3c, HysteresisEvent3d for the three 3x events.
· Currently, only a GSM event can be configured. LTE events will eventually need to be introduced, leading to an explosion of attribute definitions.
Allowing multipe event instances, each with its own Hystheresis attribute, and EventType attributes, would be simpler and provide more flexibility.


	Example 3: restrictive attribute

	Cell Edge events are triggered based on pathloss (Measurement Quantity = CPICH RSCP or Pathloss), while cell load conditions are triggered based on SNR (Measurement Quantity = CPICH Ec/N0).

In the current event framework, only one MeasurementQuantity is allowed for all intra-freq event types in TR-196 [2]. Same is true for inter-frequency events.
Allowing multiple event instances, each with its own MeasurementQuantity attribute, would easily address this concern.


Beyond concerns of simplicity and flexibility, the current event models may limit the ability of network operators to adapt HNB mobility triggers to their particular deployments. 
3.2 Proposal
The The cleanest way to address the above is to add the possibility for the current attributes to be defined per event instance and propose that an LS be sent to Broadband Forum, for the new attributes to be submitted to Broadband Forum TR-196. 

A summary of the much simpler set of attributes resulting from this proposal is available in Appendix B. Note that the types of current attributes are maintained intact.
4
Detailed proposal
It is proposed to send LS to Broadband Forum [1] to request addition of event instances based on existing attributes. Note that this does not deprecate the current limited framework.
The types and descriptions of the attributes below are maintained intact, except where editorial modifications are needed for references and parameter names.
In addition, a freeform EventDescription string attribute is added, to assist a network operator in determining use of the event instance in the HNB operation.
4.1 Intra-frequency Event Instances
	Name
	Type
	Write
	Description
	Object Default

	.FAPService.{i}.CellConfig.
UMTS.RAN.FDDFAP.
IntraFreqMeas.
	
	-
	This object contains parameters relating to the intra-freq HO control parameters.
	-

	[. . . Rows skipped . . .]

	NumInstances
	unsignedInt[0:32]
	-
	Number of intra-frequency event instances
	-

	.FAPService.{i}.CellConfig.
UMTS.RAN.FDDFAP.
IntraFreqMeas.Instance{i}
	
	-
	This object contains parameters relating to a particular instance of intra-freq events.
	-

	IntraFrequencyEventIdentity
	string[2]
	-
	Defines the identity of the event instance used to trigger UE reporting (in case of event-triggered reporting).
Valid entries are: 1a, 1b, 1c, 1d, 1e, 1f
3GPP-TS.25.331 [18] Section 10.3.7.34

This attribute is readable, as it is highly dependent on how the FAP makes use of the event.
	-

	EventDescription
	string[256]
	-
	A free-form description of the way the event instance is meant to be used.
E.g. “hand-out to macro cells”, “addition of enterprise HNB cell to Active Set”.
	-

	MeasurementQuantity
	string[20]
	W
	Defines the measurement quantity for intra-freq HO measurement when the UE is in Cell-DCH state.

Enumeration of:

1. CPICH Ec/No
2. CPICH RSCP
3. Pathloss
3GPP-TS.25.331 [18] Section 10.3.7.38
	-

	FilterCoefficient
	unsignedInt

[0:19]
	W
	Defines the equivalent time constant of the low pass filter applied to the CPICH quality measurements.

The following are valid values: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 13, 15, 17, 19

3GPP-TS.25.331 [18] Section 8.6.7.2 and Section 10.3.7.9
	-

	TriggeringCondition
	String[256]
	W
	Comma-separated list of strings. Indicates which cells can trigger the event instance. Each list item is an enumeration of:

4. “Active”  - (applicable to 1a, 1b, 1e, 1f, 1d)
5. “Monitored” -  (applicable to 1a, 1b, 1e, 1f, 1d)
6. “Active and Monitored” -  (applicable to 1a, 1b, 1e, 1f, 1d)
7. “Detected” - (applicable to 1a, 1e, 1d)
8. “Detected and Monitored” - (applicable to 1a, 1e, 1d)
3GPP-TS.25.331 [18] Section 14.1.2 and Section 10.3.7.39
	-

	ReportingRange
	unsignedInt
[0:29]
	W
	Applicable to events 1a, 1b, otherwise not needed.

Defines a constant in the inequality criterion that needs to be satisfied for the event instance to occur.

Actual values of the range are 0.0 to 14.5 dB in steps of 0.5 dB. The value of ReportingRange divided by 2 yields the actual value of the range.

3GPP-TS.25.331 [18] Section 14.1.2 and Section 10.3.7.39
	-

	WeightingFactor
	unsignedInt

[0:20]
	W
	Applicable to events 1a, 1b, otherwise not needed.

Defines the weighting factor for intra-freq HO measurement when the UE is in Cell-DCH state.

Actual values of the weighting factor are 0.0 to 2.0 in steps of 0.1. The value of WeightingFactor divided by 10 yields the actual value of the weighting factor.

3GPP-TS.25.331 [18] Section 10.3.7.39
	-

	ReportDeactivationThreshold
	unsignedInt[0:7]
	W
	Applicable to events 1a, otherwise not needed.

Defines the maximum number of cells allowed in the "active cell set" for the event to occur.

3GPP-TS.25.331 [18] Section 14.1.2 and Section 10.3.7.39
	-

	ReportingAmount
	Int[-1:64)
	W
	Applicable to events 1a, 1c, otherwise not needed.

Defines the maximum number of MEASUREMENT REPORT messages sent by the UE in case of periodic reporting triggered by the event instance.
Allowable values are: 1, 2, 4, 8, 16, 32, 64, -1
The value -1 is used to represent an unbounded maximum.

3GPP-TS.25.331 [18] Section 14.1.2 and Section 10.3.7.39
	-

	ReportingInterval
	Int[0:16000]
	W
	Applicable to events 1a, 1c, otherwise not needed.

Defines the transmission period in milliseconds of MEASUREMENT REPORT messages sent by the UE in case of periodic reporting triggered by the event instance.

Allowable values are: 0, 250, 500, 1000, 2000, 4000, 8000, 16000

The value 0 is used to represent non-periodical reporting.

3GPP-TS.25.331 [18] Section 14.1.2 and Section 10.3.7.39
	-

	Hysteresis
	unsignedInt[0:15]
	W
	Defines the hysteresis for intra-freq HO measurement when the UE is in Cell-DCH state.

Actual values of the range are 0.0 to 7.5 in steps of 0.5. The value of Hysteresis divided by 2 yields the actual value of the hysteresis.

3GPP-TS.25.331 [18] Section 10.3.7.39 and Section 14.1.2
	-

	TimeToTrigger
	unsignedInt[0:5000]
	W
	Defines the time-to-trigger in milliseconds for intra-freq when the UE is in Cell-DCH state.

Only the following values are considered valid:

0, 10, 20, 40, 60, 80, 100, 120, 160, 200, 240, 320, 640, 1280, 2560, 5000

Any value other than those and the CPE MUST reject the request.

3GPP-TS.25.331 [18] Section 10.3.7.39 and Section 10.3.7.64
	-

	ThresholdUsedFrequency
	int[-120:165]
	W
	Applicable to events 1e, 1f, otherwise not needed.

Defines the reporting threshold for intra-freq HO measurement when the UE is in Cell-DCH state. This is the “Threshold used frequency” as defined in 3GPP-TS.25.331 [18] Section 10.3.7.39.

Each valid value of MeasurementQuantity has a different valid range.

CPICH RSCP has a range of -120 dBm to -25 dBm

CPICH Ec/No has a range of -24 dB to 0 dB

Pathloss has a range of 30 dB to 165 dB
	-

	ReplacementActivationThreshold
	unsignedInt[0:7]
	W
	Applicable only to event 1c

Defines the minimum number of cells allowed in the "active cell set" for the event instance to occur.

3GPP-TS.25.331 [18] Section 14.1.2 and Section 10.3.7.39
	-


4.2 Inter-frequency Event Instances
	Name
	Type
	Write
	Description
	Object Default

	.FAPService.{i}.CellConfig.
UMTS.RAN.FDDFAP.
InterFreqMeas.
	
	-
	This object contains parameters relating to the inter-freq HO related control parameters.
	-

	[. . . Rows skipped . . .]

	NumInstances
	unsignedInt[0:32]
	-
	Number of inter-frequency event instances
	-

	.FAPService.{i}.CellConfig.
UMTS.RAN.FDDFAP.
InterFreqMeas.Instance.{i}.
	
	-
	This object contains parameters relating to a particular instance of inter-freq events.
	-

	InterFrequencyEventIdentity
	string[2]
	-
	Defines the identity of the event instance used to trigger UE reporting (in case of event-triggered reporting).

Valid entries are: 2a, 2b, 2c, 2d, 2e, 2f

3GPP-TS.25.331 [18] Section 10.3.7.14

This attribute is readable, as it is highly dependent on how the FAP makes use of the event.
	-

	EventDescription
	string[256]
	-
	A free-form description of the way the event instance is meant to be used.

E.g. “detecting cell edge to prepare for hand-out”, “cancel hand-out preparation”.
	-

	MeasurementQuantity
	string[20]
	W
	Defines the measurement quantity for inter-freq HO measurement when the UE is in Cell-DCH state.

Enumeration of:

9. CPICH Ec/No
10. CPICH RSCP
3GPP-TS.25.331 [18] Section 10.3.7.18
	-

	FilterCoefficient
	unsignedInt[0:19]
	W
	Defines the filter coefficient for inter-freq HO measurement when the UE is in Cell-DCH state.
Valid values are: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 13, 15, 17, 19
3GPP-TS.25.331 [18] Section 10.3.7.9 and Section 10.3.7.18
	-

	WeightingFactor
	unsignedInt

[0:20]
	W
	Applicable to events 2a, 2b, 2d, 2f, otherwise not needed.

Defines the weighting factor for inter-freq HO measurement when the UE is in Cell-DCH state.

Actual values of the weighting factor are 0.0 to 2.0 in steps of 0.1. The value of WeightingFactor divided by 10 yields the actual value of the weighting factor.

3GPP-TS.25.331 [18] Section 10.3.7.19
	-

	Hysteresis
	unsignedInt[0:15]
	W
	Defines the hysteresis for inter-freq HO measurement when the UE is in Cell-DCH state.

Actual values of the range are 0.0 to 14.5 in steps of 0.5. The value of Hysteresis divided by 2 yields the actual value of the hysteresis.

3GPP-TS.25.331 [18] Section 10.3.7.19
	-

	TimeToTrigger
	unsignedInt[0:5000]
	W
	Defines the time-to-trigger in milliseconds for inter-freq HO measurement when the UE is in Cell-DCH state.

Only the following values are considered valid:

0, 10, 20, 40, 60, 80, 100, 120, 160, 200, 240, 320, 640, 1280, 2560, 5000

Any value other than those and the CPE MUST reject the request.

3GPP-TS.25.331 [18] Section 10.3.7.19 and Section 10.3.7.64
	-

	ThresholdUsedFrequency
	int[-120:0]
	W
	Applicable to events 2b, 2d, 2f, otherwise not needed.

Defines the reporting threshold for inter-freq HO measurement when the UE is in Cell-DCH state. This is the “Threshold used frequency” as defined in 3GPP-TS.25.331 [18] Section 10.3.7.19.

Each valid value of MeasurementQuantity has a different valid range.

CPICH RSCP has a range of -120 dBm to -25 dBm

CPICH Ec/No has a range of -24 dB to 0 dB
	-

	ThresholdNonUsedFrequency
	int[-120:0]
	W
	Applicable to events 2a, 2b, 2c, 2e otherwise not needed.

Defines the reporting threshold for inter-freq HO measurement when the UE is in Cell-DCH state. This is the “Threshold non used frequency” as defined in 3GPP-TS.25.331 [18] Section 10.3.7.19.

Each valid value of MeasurementQuantity has a different valid range.

CPICH RSCP has a range of -120 dBm to -25 dBm

CPICH Ec/No has a range of -24 dB to 0 dB
	-


4.3 Inter-RAT Event Instances
For inter-RAT events, the InterRATEventIdentity attribute is also added, otherwise it remains unclear which inter-RAT event is meant.
	Name
	Type
	Write
	Description
	Object Default

	.FAPService.{i}.CellConfig.
UMTS.RAN.FDDFAP.
InterRATMeas.
	-
	
	This object contains parameters relating to the inter-RAT HO related control parameters. This is specifically for GERAN system.
	-

	[. . . Rows skipped . . .]

	NumInstances
	unsignedInt[0:32]
	-
	Number of inter-RAT event instances
	-

	.FAPService.{i}.CellConfig.
UMTS.RAN.FDDFAP.
InterRATMeas.Instance.{i}.
	
	-
	This object contains parameters relating to a particular instance of inter-RAT events.
	-

	InterRATEventIdentity
	string[2]
	-
	Defines the identity of the event instance used to trigger UE reporting (in case of event-triggered reporting).

Valid entries are: 3a, 3b, 3c, 3d

3GPP-TS.25.331 [18] Section 10.3.7.34

This attribute is readable, as it is highly dependent on how the FAP makes use of the event.
	-

	EventDescription
	string[256]
	-
	A free-form description of the way the event instance is meant to be used.

E.g. “hand-out to GSM macrocell”, “cancel hand-out preparation due to decreasing macrocell quality”.
	-

	FilterCoefficient
	unsignedInt[0:19]
	W
	Defines the filter coefficient for inter-RAT HO measurement when the UE is in Cell-DCH state.
Valid values are: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 13, 15, 17, 19
3GPP-TS.25.331 [18] Section 10.3.7.9 and Section 10.3.7.29
	-

	BSICVerificationRequired
	boolean
	W
	Applicable only to GSM events.

Indicates whether the BSIC verification is required or not for inter-RAT HO measurement when the UE is in Cell-DCH state.

3GPP-TS.25.331 [18] Section 10.3.7.29
	-

	WeightingFactor
	unsignedInt

[0:20]
	W
	Applicable only to event 3a, otherwise not applicable.

Defines the weighting factor for inter-RAT HO measurement when the UE is in Cell-DCH state.

Actual values of the weighting factor are 0.0 to 2.0 in steps of 0.1. The value of WeightingFactor divided by 10 yields the actual value of the weighting factor.

3GPP-TS.25.331 [18] Section 10.3.7.30
	-

	Hysteresis
	unsignedInt[0:15]
	W
	Defines the hysteresis for inter-RAT HO measurement when the UE is in Cell-DCH state.

Actual values of the range are 0.0 to 7.5 in steps of 0.5. The value of Hysteresis divided by 2 yields the actual value of the hysteresis.

3GPP-TS.25.331 [18] Section 10.3.7.30
	-

	TimeToTrigger
	unsignedInt[0:5000]
	W
	Defines the time-to-trigger in milliseconds for inter-RAT HO measurement when the UE is in Cell-DCH state.

Only the following values are considered valid:

0, 10, 20, 40, 60, 80, 100, 120, 160, 200, 240, 320, 640, 1280, 2560, 5000

Any value other than those and the CPE MUST reject the request.

3GPP-TS.25.331 [18] Section 10.3.7.30 and Section 10.3.7.64
	-

	ThresholdOwnSystem
	Int[-115..0]
	W
	Applicable only to event 3a, otherwise not needed.

Defines the reporting threshold for inter-RAT HO measurement when the UE is in Cell-DCH state. This is the “Threshold own system” as defined in 3GPP-TS.25.331 [18] Section 10.3.7.30.
	-

	ThresholdOtherSystem
	Int[-115..0]
	W
	Applicable to events 3a, 3b, 3c, otherwise not needed.

Defines the reporting threshold for inter-RAT HO measurement when the UE is in Cell-DCH state. This is the “Threshold other system” as defined in 3GPP-TS.25.331 [18] Section 10.3.7.30.
	-


Appendix A: TR-196 Event Data Model
	Name
	Requirement

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.IntraFreqMeas.
	P

	MeasurementQuantity
	W

	FilterCoefficient
	W

	IntraFrequencyEventIdentity
	W

	TriggeringCondition2Event1a
	W

	TriggeringCondition1Event1b
	W

	TriggeringCondition2Event1e
	W

	TriggeringCondition1Event1f
	W

	ReportingRangeEvent1a
	W

	ReportingRangeEvent1b
	W

	WeightingFactorEvent1a
	W

	WeightingFactorEvent1b
	W

	ReportDeactivationThresholdEvent1a
	W

	ReportingAmountEvent1a
	W

	ReportingAmountEvent1c
	W

	ReportingIntervalEvent1a
	W

	ReportingIntervalEvent1c
	W

	HysteresisEvent1a
	W

	HysteresisEvent1b
	W

	HysteresisEvent1c
	W

	HysteresisEvent1e
	W

	HysteresisEvent1f
	W

	TimeToTriggerEvent1a
	W

	TimeToTriggerEvent1b
	W

	TimeToTriggerEvent1c
	W

	TimeToTriggerEvent1e
	W

	TimeToTriggerEvent1f
	W

	ThresholdUsedFrequencyEvent1e
	W

	ThresholdUsedFrequencyEvent1f
	W

	ReplacementActivationThresholdEvent1c
	W

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.InterFreqMeas.
	P

	FilterCoefficient
	W

	MeasurementQuantity
	W

	WeightingFactorEvent2a
	W

	WeightingFactorEvent2b
	W

	WeightingFactorEvent2d
	W

	WeightingFactorEvent2f
	W

	HysteresisEvent2a
	W

	HysteresisEvent2b
	W

	HysteresisEvent2d
	W

	HysteresisEvent2f
	W

	TimeToTriggerEvent2a
	W

	TimeToTriggerEvent2b
	W

	TimeToTriggerEvent2d
	W

	TimeToTriggerEvent2f
	W

	ThresholdUsedFrequencyEvent2b
	W

	ThresholdUsedFrequencyEvent2d
	W

	ThresholdUsedFrequencyEvent2f
	W

	InterFrequencyEventIdentity
	W

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.InterRATMeas.
	P

	GSMFilterCoefficient
	W

	BSICVerificationRequired
	W

	WeightingFactor
	W

	Hysteresis
	W

	TimeToTrigger
	W

	ThresholdOwnSystem
	W

	ThresholdOtherSystem
	W


Appendix B: TR-196 Proposed Addition of Event Instances 
	Name
	Requirement
	Existing Attribute type in Current Model?

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.IntraFreqMeas.
	P
	

	NumInstances
	R
	

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.IntraFreqMeas.Instances.{i}.
	P
	

	EventDescription
	R
	No

	MeasurementQuantity
	W
	Yes

	FilterCoefficient
	W
	Yes

	IntraFrequencyEventIdentity
	W
	Yes

	TriggeringCondition
	W
	Yes

	ReportingRange
	W
	Yes

	WeightingFactor
	W
	Yes

	ReportDeactivationThreshold
	W
	Yes

	ReportingAmount
	W
	Yes

	ReportingInterval
	W
	Yes

	Hysteresis
	W
	Yes

	TimeToTrigger
	W
	Yes

	ThresholdUsedFrequency
	W
	Yes

	ReplacementActivationThreshold
	R
	Yes

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.InterFreqMeas.
	P
	

	NumInstances
	R
	

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.InterFreqMeas.Instances.{i}
	P
	

	EventDescription
	R
	No

	FilterCoefficient
	W
	Yes

	MeasurementQuantity
	W
	Yes

	WeightingFactor
	W
	Yes

	Hysteresis
	W
	Yes

	TimeToTrigger
	W
	Yes

	ThresholdUsedFrequency
	W
	Yes

	InterFrequencyEventIdentity
	R
	Yes

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.InterRATMeas.
	P
	

	NumInstances
	R
	

	.FAPService.{i}.CellConfig.UMTS.RAN.FDDFAP.InterRATMeas. Instances.{i}
	P
	

	EventDescription
	R
	No

	InterRATEventIdentity
	R
	No

	FilterCoefficient
	W
	Yes

	BSICVerificationRequired
	W
	Yes

	WeightingFactor
	W
	Yes

	Hysteresis
	W
	Yes

	TimeToTrigger
	W
	Yes

	ThresholdOwnSystem
	W
	Yes

	ThresholdOtherSystem
	W
	Yes



