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1
Introduction
We present in this paper further discussion on selection of operational carrier for macro-pico scenario for the purpose of switching between co-channel and dedicated channel operation in the hetnet scenario.
2
Discussion
Two important performance indicators for hetnet optimisation are:

· Spectral Efficiency (SE)

· Cell Border Throughput (CBT) 
In hetnets where only a single carrier is available, network design and radio planning will take into account ICIC techniques to define a configuration that can optimally exploit available frequency assets. Algorithms distributed in the eNBs will then be able to activate ICIC patterns and update them according to variations in macro- and pico cell load and UE distribution. Also the macro eNB can adjust the pico cells' border line or radius ("handover bias").
The present work item [1] is meant to enable the carrier as a new dimension of autonomous ICIC techniques. Carrier-based ICIC may therefore be used in systems where more than one carrier is available. The use of cross carrier scheduling (i.e. inter-eNB coordination of the carrier used for the PDCCH) is one example of carrier-based ICIC, however such solution only works for UEs supporting carrier aggregation, i.e. Rel-10.
[image: image1.png]f

Carrier aggregation
m with cross-carrier Moo 10 MHz

scheduling and full
Macro power

PDCCH for Macro

] 1

cca

g

Pico

PDCCH for Pico




Figure 1: One example of carrier-based ICIC: Co-channel operation - cross-carrier scheduling is used for Rel-10 UEs supporting carrier aggregation.
Another example of carrier-based ICIC is the simplest possible of all ICIC techniques: When adjacent nodes work on separate (dedicated) carriers, there is no inter-cell interference, neither in UL nor in DL.
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Figure 2: Another example of carrier-based ICIC: Operation on dedicated carriers

It is clear that operation on dedicated carriers can't be done for maximising the SE – we believe there's common understanding that co-channel operation combined with frequency domain or time domain ICIC is the best for this indicator.
However according to load level in the hetnet (a more detailed analysis would also need to take into account the UE distribution), our findings are the following:

	Load level
	Preferred carrier scenario

	Low
	Co-channel: Because the load is low also in neighbour cell, interference from neighbourcells is also low. Co-channel operation will offer to the UEs a higher number of resources with good SINR, even at the cell border. Both SE and CBT are optimised.

	Medium
	Dedicated channel: At medium load level there is interference from neighbour cells. Dedicated channel operation therefore improves CBT. Because the load is not high, it is less important to optimise SE.

	High
	Co-channel: At high load level it is important to optimise SE.


Table 1: Preferred carrier scenario as function of load level.
Rel-11 discussions have so far clarified that OAM will provide a list of available carriers to the macro eNBs and pico eNBs. However the selection of which of these carriers that shall be activated (i.e. selection of the operational carriers) may be done by the eNB, possibly assisted by Rel-11 signalling support to be defined. Based on the analysis resumed in Table 1, we see a need to investigate a signalling mechanism permitting the automatic activation / deactivation of operational carriers for the purpose of switching between co-channel and dedicated channel operation in hetnet scenarios. 
Proposal: RAN3 to investigate a signalling mechanism permitting switching between co-channel and dedicated channel operation in hetnet scenario.
3
Conclusion
We have in this paper discussed co-channel vs. dedicated channel operation in hetnet scenarios, and suggest that standardisation of signalling support for switching between these carrier scenarios is considered in the scope of the Carrier-based ICIC work item.
We have made the following proposal:
Proposal: RAN3 to investigate a signalling mechanism permitting switching between co-channel and dedicated channel operation in hetnet scenario.
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