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1 Introduction

In previous meetings HSDPA non contiguous carrier aggregation Work Item was discussed. In particular some contributions were presented mainly focusing on how to handle high interference level in the gap(s) and whether to define the requirements based on single receiver or dual receivers only.
This contribution provides our guidelines on how to progress the work in this area.

2 Discussion

Three approaches can be considered:

1. Define the requirements ONLY based on two receivers: We acknowledge the fact that this approach would facilitate the definition of the requirements, however 
a. It precludes the possibility to support some of the configurations with a single receiver architecture, which will mean that only certain UEs will be able to support this feature (note that DB-DC-HSDPA rel-9 feature is an optional feature), hence limiting the availability of terminals on the market which support the feature and among which to choose from in order to optimize the scheduling

2. Define the requirements ONLY based on single receiver when the configuration is such that a single receiver architecture is possible (<=20MHz) and based on dual receiver otherwise: This approach would be the most conservative one and will define the requirements based on the worst case conditions. It was proposed in meeting RAN 4 60bis that RRM type of measurement/signalling could be put in place in order to make sure that the UE with single receiver can avoid high interference scenarios without penalizing a UE with dual receiver. Some companies were worried that this approach would be too conservative and that the core requirements would be defined in a too loose way for a dual receiver UE.
3. 
Define the requirements based on single receiver for certain signalling values and dual receiver otherwise: this approach would be a compromise which allows to define requirements based on single receiver and on dual receiver.  The signalling as defined in RAN 2 in Rel-10 does not allow the UE to provide explicitly the information about the receiver architecture. Instead the UE signal the configurations which it supports in terms of gap, total RF bandwidth and whether it supports symmetric or asymmetric configuration. The signalling is reported here for convenience.
	>Non-contiguous multi-cell
	OP
	1 to <maxNonContiguousMultiCellCombinations>
	
	The presence of this IE indicates that the UE supports the non-contiguous multi-cell HSDPA operation on two, three or four cells.
	REL-10

	>>Aggregated cells
	MP
	
	Enumerated(nc-2c, nc-3c, nc-4c)
	This IE indicates the maximum number of cells supported in non-contiguous multi-cell operation.
"nc-2c" indicates that UE supports 2 cells.

"nc-3c" indicates that UE supports 2 and 3 cells.

"nc-4c" indicates that UE supports 2, 3, and 4 cells.
	REL-10

	>>Gap size
	MP
	
	Enumerated(fiveMHz, tenMHz, anyGapSize)
	This IE indicates the maximum gap size between the aggregated cells.
"fiveMHz" indicates that UE supports 5 MHz gap size.

"tenMHz" indicates that UE supports 10 MHz gap size and 5 MHz gap size.
"anyGapSize" indicates that UE supports any multiple of 5 MHz gap size.

5 spare values are required.
	REL-10

	>>Non-contiguous multi-cell Combination (2,2)
	CV-NC-4C
	
	Enumerated(TRUE)
	The presence of this IE indicates that the UE supports an equal number of contiguous cells on each side of the gap. The absence of this IE indicates that the carrier combination (2,2) is not supported.
	REL-10

	>>Non-contiguous multi-cell Combination (3,1) (1,3)
	CV-NC-4C
	
	Enumerated(TRUE)
	The presence of this IE indicates that UE supports a different number of contiguous cells on each side of the gap.
The absence of this IE indicates that neither the carrier combination (3,1) nor the carrier combination (1,3) are supported. 
	REL-10


The information about the use of single or dual receiver could be extrapolated from the signalling which is already in place in RAN 2. In fact if a UE has dual LOs it will report support not only of configurations with less or equal than 20MHz but it will report its maximum capability  (configuration which span a higher total RF bandwidth). If the UE reports ONLY the support for a configuration which spans less or equal than 20MHz it does as such because it has a single LO available only. So the requirements could be defined for 2 UE categories
i. UEs which report support for at least one >=20MHz configuration with the assumption that all the configurations are supported with dual LO
ii. UEs which report ONLY the support for the configurations which span less than or equal to 20MHz with the assumption of a single receiver architecture.
Moreover it should be noted that ONLY the configuration  nc-3c, 5MHz will need relaxed requirements. Hence the requirements should be defined as such.
Example:

If the UE reports ONLY the signalling nc-3c, 5MHz then a relaxed ACS test could be defined

For any other signalling legacy requirements could be applicable.
Moreover, in order to make sure that single receiver UEs are not losing to much in terms of system level capacity tight requirements in terms of ACS for single receiver could be defined, targeting an improved IR (better than 25dB).  
RRM signalling could still be beneficial in order to make sure that the UE with single receiver avoids to be scheduled in presence of high level of interference, giving a competitive advantage to UEs with two LOs.  This could be discussed in the future if the group sees the need, when the work has progressed further.
In order to progress the work, the requirements for all the signalling a part for nc-3, 5MHz could be discussed first and the requirements for signalling nc-3c, 5MHz could be discussed in a later stage. 

Our preference is Option 3. 
3 Conclusion

This contribution discusses how to capture the requirements for the HSDPA non contiguous carrier aggregation work item. In particular the following guideline is proposed as way forward:

i. Define the requirements based on the signalling defined in RAN 2. Different test could be used for different signalling. 
ii. In order to progress the work, the requirements for all the other signalling (all the signalling a part for nc-3, 5MHz) could be discussed first and the requirements for signalling nc-3c, 5MHz could be discussed in a later stage.

iii. Define tight requirements in terms of ACS for configuration nc-3c, 5MHz, targeting an improved IR (better than 25dB).  

iv. Consider defining RRM signalling in order to make sure that the UE with single receiver avoids to be scheduled in presence of high level of interference. This could be discussed in the future if the group sees the need, when the work has progressed further.
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