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1. Introduction
At RAN3 #72, RAN3 agreed to focus on autonomous mechanisms to select carriers for ICIC in both single carrier and Carrier Aggregation (CA) operations [1]. Use cases to which the autonomous carrier selection is beneficial are to be discussed at this meeting. This paper provides our initial views aiming at identifying the viable use cases and the need of inter-node signalling. 
2. Discussion
2.1. Hetnet deployment scenario with CA
A possible Hetnet deployment consisting of a capacity and a coverage layer is illustrated in Fig.1. The coverage layer provides continuous service over a wide geographical area. This coverage layer consists of multiple large cells served by Macro eNBs. Cell planning for this layer is carefully made by operators, since the coverage quality is one of major criterion that a customer considers when comparing service provided by different operators. Coverage needs to be fine-tuned considering carrier frequency dependent factors (e.g., propagation loss, antenna gain, diffraction, etc.). Even though multiple carriers are available, operating carriers for the coverage layer should be selected by operator’s cell planning. Therefore, the following can be concluded.
Observation 1:
The advantage of selecting operating carriers for the coverage layer is doubtful. 
The role of the capacity layer is to cope with a large amount of traffic in densely populated areas. The capacity layer consists of multiple hot spot cells served by e.g., Remote Radio Heads (RRHs), Macro/ Pico eNBs and Open HeNBs. For operator deployments, RRH and Pico eNB are more likely scenarios. On the coverage layer overlaid with the capacity layer, CA is used as follows:
· CA among capacity layer bands (intra-band CA)

· CA among capacity and coverage layer bands (inter-band CA)

In the Hetnet deployment, CA provides a means not only to boost the peak user throughput but also to mitigate inter-cell interference, thereby improving system capacity. For CA-based ICIC, Component Carriers (CCs) could be selected autonomously within capacity (and coverage) layer bands. Since the basic coverage is provided by the coverage layer, the autonomous CC selection will not affect the coverage quality. Instead, efficient interference management will be envisaged. Therefore, the following can be concluded.
Observation 2:
Autonomous CC selection within bands could be considered. 
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Fig.1
Hetnet deployment scenario.
2.2. Interference scenarios
In the RRH deployment scenario, all CCs among capacity and coverage layer bands are served by the same Macro eNB. The Macro eNB can coordinate interference among CCs by itself. Hence, possible interference scenarios requiring network signalling are investigated for the Pico eNB deployment. The following scenarios can be considered:
Scenario 1:
Interference between capacity layer cells served by Pico eNBs

Scenario 2:
Interference between a coverage layer and a capacity layer cell

For these scenarios, the following objectives utilising inter-node signalling can be considered:
· Configuring SCell with less interference
· Selecting a PCell on a different carrier among interference nodes (The benefit needs to be studied for further.)
In case Open HeNBs are deployed in the capacity layer, the possible interference scenarios and the objectives of inter-node signalling are the same as the Pico eNB deployment. Therefore, the followings can be concluded:
Observation 3:
Autonomous carrier selection could be used to configure SCells for CA-based ICIC.

Observation 4:
For the autonomous SCell selection, inter-node signalling between Pico eNBs, Macro and Pico eNBs can be considered.
Observation 5:
The benefit of autonomous PCell selection needs to be studied for further.
2.3. Need of inter-node signalling

For Macro/ Pico eNBs to manage SCells aiming at ICIC, the interference level on each CCs needs to be obtained. To acquire the neighbor cell interference, RNTP signalling has been introduced [2]. Although RNTP is defined for interference aware scheduling per PRB, it could also be used for the interference aware SCell management, i.e., to add/ remove SCells based on the obtained RNTP values. Therefore, the need of additional signalling has to be studied for further. If the benefit of the autonomous PCell selection is clarified, the need of inter-node signalling has also to be studied. Therefore, the following can be concluded:

Observation 6:
The interference level on each CCs needs to be signalled for the SCell management. Based on the existing RNTP signalling, the need of additional signalling has to be studied for further.
3. Summary and proposal
From the above observations, the following conclusion can be derived:
Conclusion 1:
Autonomous SCell selection might be useful for CA-based ICIC. The benefit for PCell selection is FFS.
Conclusion 2:
Inter-node signalling between Pico eNBs, Macro and Pico eNBs can be considered for the autonomous SCell selection.
In conclusion, the followings are proposed:
Proposal 1:

The WI should focus to analyse the benefit of autonomous SCell selection quantitatively.
Proposal 2:

The benefit of autonomous PCell selection should be studied for further as second priority.

Proposal 3:
The WI should focus on inter-node signalling required for Macro-Pico and Pico-Pico interference scenarios, based on the existing RNTP signalling. 
4. References
[1] R3-111801, “RAN3#72 Meeting Report, Barcelona, Spain,” ETSI MCC.
[2] TS 36.423, “X2 application protocol (X2AP),” v10.2.0.








































































































































































































































PAGE  
2

_1374601715.vsd
e.g., RRH, Pico eNB, HeNB (Open)



