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1
Introduction

At RAN#61, a HSPA Hetnet mobility Work Item was approved [1]. One of the WI objectives states “Consider further mobility enhancements (e.g. intra-frequency event triggered reporting on the secondary carrier)”.
This paper describes signaling enhancements for mobility in multi-carrier multiflow Hetnet, along the lines of the proposals discussed in past RAN2 papers [2], and captured in the SI TR [3]. 
2
Discussion 

As described in [2], in certain Hetnet scenarios, it would be efficient to transition from multi-carrier to multiflow operation, and vice versa, based also on certain intra-frequency events on the secondary carrier cells (e.g. change of best cell, pilots entering/leaving an ASET reporting range). In this regard it would be desirable for the UE to notify the RNC when such events happen, similar to what is defined for DC-HSUPA (specifically, events 1a, 1b and 1c on the secondary carrier can be reported when DC-HSUPA is configured).

To minimize specification and implementation changes, it is proposed to re-use as much as possible the same structure of legacy tabular and ASN1 coding introduced for DC-HSUPA, enabling, as a baseline enhancement, the configuration and reporting of 1a, 1b, 1c and 1d events on the secondary carrier when the UE is in multi-carrier or multiflow operation. 

As a minimum, the following main IEs should be re-used. 

· Intra-frequency cell info list on secondary UL frequency;
· Cell measurement event results on secondary UL frequency;
· Intra-frequency measurement reporting criteria on secondary UL frequency.

Few ASN1 options are possible, for example 

a) defininig new IEs with generic name (not for UL) while copying the same legacy IE structure

b) creating only new parent IEs referring to the legacy IEs as Type/Reference.

See in Annex an illustration of option a) for the three IEs listed above. 

Other required RRC changes, e.g. on constants, UE variables and procedural text are not covered in this paper (to be addressed later).

Proposal 1: Allow, for UEs in multi-carrier or multiflow operation, configuration and reporting of events 1a, 1b, 1c and 1d on the secondary carrier. Suitable options to re-use legacy tabular and ASN1 coding, introduced for DC-HSUPA, should be discussed.

With regard to the UE support (and network operation) of the proposed new RRC functionalities, it is up for discussion whether it should be linked to specific Multiflow capabilities (e.g. DF-DC, DF-3C or DF-4C) or be a more generic enhancement applicable to other multi-carrier functionalities (e.g. DC-HSDPA). As a baseline assumption, the new functionality should be supported by DF-DC capable UEs.
Proposal 2: DF-DC capable UEs should support the configuration and reporting of events 1a, 1b, 1c and 1d on the secondary carrier (during multi-carrier and/or multiflow operation).
3
Summary and Conclusion

In conclusion, the following is proposed for RAN2 consideration, and decision. 

Proposal 1: Allow, for UEs in multi-carrier or multiflow operation, configuration and reporting of events 1a, 1b, 1c and 1d on the secondary carrier. Suitable options to re-use legacy tabular and ASN1 coding, introduced for DC-HSUPA, should be discussed.

Proposal 2: DF-DC capable UEs should support the configuration and reporting of events 1a, 1b, 1c and 1d on the secondary carrier (during multi-carrier and/or multiflow operation).
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Annex 

Reference IEs tabular comes from TS 25.331.

Intra-frequency cell info list on secondary frequency

NOTE:
For FDD only.
Contains the information for the list of measurement objects for an intra-frequency measurement on secondary frequency.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE Intra-frequency cell removal
	OP
	
	
	Absence of this IE is equivalent to choice "Remove no intra-frequency cells".

	>Remove all intra-frequency cells
	
	
	
	(no data)

	>Remove some intra-frequency cells
	
	
	
	

	>>Removed intra-frequency cells
	MP
	1 to <maxCellMeasOnSecFreq> 
	
	

	>>>Intra-frequency cell id
	MP
	
	Integer(0 .. < maxCellMeasOnSecFreq > - 1) 
	

	>Remove no intra-frequency cells
	
	
	
	(no data)

	New intra-frequency cells
	OP
	1 to <maxCellMeasOnSecFreq> 
	
	

	>Intra-frequency cell id
	OP
	
	Integer(0 .. < maxCellMeasOnSecFreq > - 1) 
	

	>Cell info
	MP
	
	Cell info 10.3.7.2
	

	Cells for measurement
	OP
	1 to <maxCellMeasOnSecFreq> 
	
	

	>Intra-frequency cell id
	MP
	
	Integer(0 .. <maxCellMeasOnSecFreq>-1) 
	


Cell measurement event results on secondary frequency

NOTE:
For FDD only.
Includes non-frequency related cell reporting quantities.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

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

	CHOICE mode
	MP
	
	
	

	> FDD
	
	
	
	

	>>Primary CPICH info
	MP
	1 to < maxCellMeasOnSecFreq >
	Primary CPICH info 10.3.6.60
	

	> Other
	
	
	
	One spare value is needed


Intra-frequency measurement reporting criteria on secondary frequency

NOTE:
For FDD only.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Frequency Info
	MP
	
	Frequency info 10.3.6.36
	

	Parameters required for each event
	MP
	1 to <maxMeasEventOnSecFreq>
	
	

	>Intra-frequency event identity
	MP
	
	Intra-frequency event identity 10.3.7.34
	NOTE1

	>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 on secondary UL frequency
	CV–clause 1
	1 to < maxCellMeasOnSecFreq >
	
	In event 1a,1b

	>>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	

	>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 (-120..165)
	Range used depend on measurement quantity.
CPICH RSCP -120..-25 dBm

CPICH Ec/No -24..0 dB

Pathloss 30..165dB

ISCP -120..-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)
	

	>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.

	>Reporting cell status
	OP
	
	Reporting cell status 10.3.7.61
	

	>Periodical reporting information-1b
	CV–clause 9
	
	Periodical reporting info-1b
10.3.7.53aa
	


	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", 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", "1c", otherwise the IE is not needed. 

	Clause 9
	The IE is optional if the IE "Intra-frequency event identity" is set to "1b", otherwise the IE is not needed.


NOTE1:
Event 1j shall not be applied for the secondary frequency.
