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Discussion and decision
1 Introduction

At last RAN2#65bis meeting, some mobility issues arisen, this contribution is to discuss active sets and measurements in DC-HSUPA.
2 Discussion
2.1 Issues on active sets

2.1.1 Combined AS or Separate AS?

At last RAN2 meeting, [1], [2] and [3] provided some analysis on active set in DC-HSUPA, while whether there is a combined active set or separate active sets should be decided.

Based on RAN2 agreements, E-AGCH and E-RGCH are carrier specific, so if there is a combined active set, there will be impossible for E-RGCH combination per carrier, in addition, current definition of active set will be extended and impact on current procedures will be obvious, which may lead compatibility problems, so it is proposed: 

Proposal 1: Active sets are defined per carrier.
2.1.2 Restrictions on active sets

Two active sets are defined per carrier, so the restrictions on active sets should be considered.

Two issues are listed:

(1) Should we be backward compatible and allow NBs which do not support DC-HSUPA to be in the AS of a DC-HSUPA UE?
(2) Restriction on cells in active sets of two carriers.

For the first issue, if non DC-HSUPA capable NBs (but HSUPA capable) are not allowed to be in the AS of a DC-HSUPA UE, then the AS will be incomplete and defective, which will affect the uplink interference control, e.g. the uplink interference from neighbouring non DC-HSUPA capable cells. So it is suggested to allow NBs which do not support DC-HSUPA to be in the AS of a DC-HSUPA UE.

If sectors of two carriers should be same or subset, then the NBs which do not support DC-HSUPA will not be allowed to be in AS of a DC-HSUPA UE, which is contrary to the agreement of the first issue, so it is suggested active sets on two carriers should be independent, i.e. cells/sectors of active sets on two carriers have no correlation. In addition, it is flexible and simple for implementation. 
Proposal 2: Active sets on two carriers should be independent.

2.1.3 MAC-e/es usage for DC-HSUPA
It is already agreed MAC-i/is entity are used in DC-HSUPA, but whether MAC-e/es can be used is FFS. Assumed that only MAC-i/is entity are only used in DC-HSUPA, then if a MAC-e NodeB (could not support MAC-i) is added into AS of the UE, then NW shall reconfigure UE to single carrier operation with MAC-e/es for MAC-e and MAC-i could not operate simultaneously, while the problem does not exist if MAC-e/es can be used in DC-HSUPA.
Proposal 3: It is proposed RAN2 to discuss MAC-e/es usage for DC-HSUPA considering mobility aspect.

2.2 Issues on measurement

2.2.1 Measurement events on secondary carrier

At last RAN2 meeting, [1], [2] and [3] provided some analysis on active set in DC-HSUPA, and the open issues arisen:

How to define measurements on secondary carrier (intra/inter freq?)?
Current procedures for active set update are based on intra-frequency measurements, for example, 1A event is used to add one cell into active set, 1B event is used to delete one cell from active set, and 1C event is used to replace one cell in active set. Inter-frequency measurements are used in hard handover, for example, 2D event is used to trigger compressed mode for measurements on inter-frequency/inter-RAT cells, 2F event is used to end compressed mode for measurements on inter-frequency/inter-RAT cells.
If intra-frequency measurements are applied on secondary carrier, it is seen that current procedures will be utilized, i.e. 1A/1B/1C will be used for active set update on secondary carrier. Since the same measurements are applied on two carriers, the measurement reports on both carriers can be combined to reduce signalling consumption, for example, 1A event on primary carrier and secondary carrier could be merged into one measurement report. 
If inter-frequency measurements are applied on secondary carrier, firstly inter-frequency measurements in [4] are reviewed in table 1.

	Event
	Description

	2A
	Change of best frequency

	2B
	The estimated quality of the currently used frequency is below a certain threshold and the estimated quality of a non-used frequency is above a certain threshold.

	2C
	The estimated quality of a non-used frequency is above a certain threshold

	2D
	The estimated quality of the currently used frequency is below a certain threshold

	2E
	The estimated quality of a non-used frequency is below a certain threshold

	2F
	The estimated quality of the currently used frequency is above a certain threshold


Table 1: inter-frequency reporting events
Based on the definition of inter-frequency measurements, two problems arise, one is current inter-frequency measurements use ‘a certain threshold’ for comparison and the object is ‘frequency’ but not ‘cell’, which is not appropriate for active set update. The other is the signalling of measurement report on secondary carrier will be duplicated, which is bad for UE power consumption. Since UE could measure the cells on adjacent frequency without compressed mode in Rel-8, the measurement performance is similar to intra-frequency measurements. Overall, inter-frequency measurements for active set update on secondary carrier will bring obvious impact on the current procedures, not only the new procedures are added in the specification, but also the impact on complexity need to be carefully evaluated.
In the following table 2, there is a comparison of the two methods.
	
	Intra-frequency measurements
	Inter-frequency measurements

	Compatibility
	Current procedures can be utilized
	Need to add inter-frequency measurements for active set update procedures

	Feasibility
	Appropriate
	Not appropriate

	Measurement performance
	/
	Similar to intra-frequency measurements

	Conclusion
	Good
	Poor


Table 2: comparison of intra-frequency/inter-frequency measurements on secondary carrier
Based on the above analysis, it is proposed intra-frequency measurements should be applied on measurements on secondary carrier for better compatible and feasible than inter-frequency measurements.
Proposal 4: It is proposed to apply intra-frequency measurements on secondary carrier.
2.2.2 Considerations on neighbouring cell info list
If the intra-frequency measurements on secondary carrier are agreed, the issue of neighbouring cell info list arise. Since current intra-frequency cell info list contains only primary carrier cells, if secondary carrier cells are configured in intra-frequency cell info list, some problems should be analyzed:

Whether primary/secondary carrier cells should be differentiated?

Whether the size of intra-frequency cell info list should be enlarged?   
Based on these open issues, if intra-frequency neighbouring cell info list remains unchanged, measurements on secondary carrier by intra-frequency measurements will be unavailable, so it is required the intra-frequency cell info list should be extended, while the solutions should be carefully studied to avoid backward compatibility problems and additional complexity.

Proposal 5: It is proposed to extend the intra-frequency cell info list.
2.2.3 1D event in mobility procedures
1D event is used to change the serving cell(s), so if intra-frequency measurements are introduced on secondary carrier, some solutions should be checked and discussed:

(1) 1D event on either of carriers can be triggered to change the serving cells (primary/secondary serving cell);

(2) 1D event can be extended to combine with the measured results of two carriers.
Solution (1) is similar as legacy procedure, but additional signalling and processes produce, and ‘ping-pong’ handover maybe arise. Moreover, solution (1) can be optimized by allowing only primary carrier to report 1D event which based on legacy procedures.
Solution (2) is to combine measured results of two carriers in one measurement report, so the signalling can be saved, and NW could make a comprehensive assessment based on measured results of two carriers, which is good for Dual Cells handover. Further, solution (2) can be divided into two approaches, one is ‘combinative approach’, and the other is ‘joint approach’. For example, UE has measured neighbouring cell A and cell B (cell A and cell B can be DC-HSUPA operation), the measured results are MR A and MR B, for ‘combinative approach’, UE will report MR A and MR B in one measurement report to NW, and for ‘joint approach’, UE will report MR C in one measurement report to NW, while MR C is calculate from MR A and MR B by a certain rules which decided by NW.
The analysis between these solutions is shown in table 3.

	
	Solution (1)
	Solution (2)

	
	Either of carriers can report 1D
	Only primary carrier can report 1D
	Combinative approach
	Joint approach

	Benefit
	Similar as legacy procedures
	Based on legacy procedures
	NW can make a comprehensive assessment based on measured results of two carriers

	Complexity and impact
	Simple, but additional signalling produce
	Simple
	Medium, while the feasibility needs evaluation
	Medium, may need to introduce a new measurement event  


Table 3: analysis of 1D reporting solutions in DC-HSUPA

Proposal 6: It is proposed RAN2 to discuss enhancement on 1D event in mobility procedures for DC-HSUPA. 
3 Conclusion

In this contribution, we show some analysis of active sets and measurements with the introduction of DC-HSUPA. It is proposed RAN2 to discuss and agree on the following proposals:
Proposal 1: Active sets are defined per carrier.
Proposal 2: Active sets on two carriers should be independent.

Proposal 3: It is proposed RAN2 to discuss MAC-e/es usage for DC-HSUPA based on mobility aspect.

Proposal 4: It is proposed to apply intra-frequency measurements on secondary carrier.
Proposal 5: It is proposed to extend the intra-frequency cell info list.
Proposal 6: It is proposed RAN2 to discuss enhancement on 1D event in mobility procedures for DC-HSUPA. 
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