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1 Introduction

At the RAN3#73 meeting, the WI “Carrier based HetNet ICIC for LTE” had been extensively discussed and the relevant interference scenarios have been prioritized as quoted below [1]:
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The above WF confirms the availability of multiple operational carriers in both the operational carrier selection and per UE carrier selection for CA. Although it was agreed that the operational carriers could be deployed for different purposes, there is no terminology that is accurate and flexible enough for facilitating later discussions in RAN3 in the abovementioned context. Such absence of terminology imposes an obstacle for making further progress on this WI [2].
In this contribution, we propose a set of general concepts suitable for multi-carrier deployments, in an attempt to facilitate efficient discussions in RAN3.
2 Discussion
2.1 Background

As mentioned in [3], many complicated factors need to be well considered in network planning and deployment phases concerning carrier selection for Interference Management (IM). The discussion of carrier selection for BTS nodes would hardly go any further without proper abstraction of associated complicacy. Such a requirement also emerges when carrier selection for CA-capable UEs was brought to considerations.
In [4] [5], the “Primary (Component) Carrier/ Secondary Carrier” and “PCell/ SCell” had been utilized to indicate two kinds of carriers deployed for different purposes. However, in contrast to the PCell/SCell and PCC/SCC related operations, which are UE-specific in CA [10], carrier-based ICIC mechanisms operate in a cell-specific manner. Thus, reusing the existing definitions of PCell/SCell and PCC/SCC will inevitably inflict confusions in the context of this WI.

In [6], the so-called “anchor/non-anchor” carriers were proposed to be used for distinguishing the diverse carrier types. Note, however, that the “anchor” terminology typically applies to mobility behaviours. For example, the S-GW is designed as a user-plane anchor node for UE’s mobility. In order to avoid potential confusions, we propose not to use the above-mentioned terminologies.

In [6], the “Basic resources” and “Additional resources” were defined as follows:

· Basic resources: these are resources that enable the basic coverage and services in a certain area, with sufficient quality.
· Additional resources: in case of multiple carriers, a node can also transmit on several carriers, mainly to increase the capacity of the system.
Actually, the definitions of [6] are similar to those proposed by [3]. Nevertheless, the word “resource” itself may not be sufficiently clear, since no information reflecting resource granularity is indicated by such a definition. Hence, we propose that RAN3 shall prioritize the task to develop a set of appropriate terminologies for carrier-based ICIC in Rel-11, which in our view should reflect the granularity in terms of carrier.
Proposal 1: RAN3 is kindly requested to consider the need of new terminologies for various types of carriers in the context of the carrier-based ICIC WI in Rel-11.

2.2 Base Carrier and Auxiliary Carrier

In practice, carrier deployment may at least follow one of the two strategies, namely optimal coverage or optimal capacity [7]. Aligning to these strategies, we introduce the concepts of Base Carrier (BC) and Auxiliary Carrier (AC) as below:

· A BC is a carrier deployed mainly for purpose of ensuring reliable coverage and seamless mobility services;
· An AC is a carrier deployed only for providing maximized capacity, which can be useful in for instance data-demanded applications, premium services, etc.
An eNB can employ BCs only, or ACs only, or both. For neighbouring eNBs, they may have intra-frequency BCs, or ACs, or a BC and an AC, etc. Such assumptions are illustrated in Fig. 1, where different colours indicate different frequencies, while bigger and smaller circles refer to BCs and ACs, respectively.
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Fig. 1-a: Multiple BCs/ACs at single eNB
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Fig. 1-b: Co-channel BC/AC
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Fig. 1-c: Orthogonal BCs/ACs
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Fig. 1-d: Co-channel deploying BC and AC

Furthermore, we define the set of BCs employed by multiple eNBs in a certain area as the BC layer, and the set of ACs employed by multiple eNBs in a certain area as the AC layer. A cell is deployed on carrier(s) of either the BC layer or the AC layer. For simplification, we consider the terminology of BC (AC) as the synonym of the cell associated with the BC (AC) layer.

A BC is assumed to work continuously after powered on, while an AC, which has a coverage radius no greater than that of a BC employed by the same eNB, may be powered on/off on demand.
Unlike the PCell/SCell or PCC/SCC introduced in the Rel-10 CA framework [10], which by definition are UE-specific, the above-mentioned BC/AC concepts are mainly related to network planning and deployment, and thus are cell-specific. Such a difference helps to eliminate potential confusions that may arise, if the terminologies used in the Rel-10 CA framework are reused in the context of the carrier-based HetNet ICIC for LTE WI. To facilitate efficient discussions in this WI, we kindly request RAN3 to adopt the above concepts.

Proposal 2: RAN3 is kindly requested to consider the BC/AC concepts proposed for facilitating RAN3 discussions on the Carrier based HetNet ICIC for LTE WI.

2.3 BTS node
In this section, the feasibility of applying the abovementioned concepts to this WI is discussed. First of all, we may classify BTSs into three categories according to their radio capabilities and access control modes:

· Macro cell;

· Pico cell and open-mode femto cell;

· Close-mode femto cell.
In terms of macro cell, pico cell and open-mode femto cell, the common characteristics of them are that they are deployed in a coordinated way. Hence, the cells can be considered to be optimized as part of either BC layer or AC layer by network planning and field trials, either manually or autonomously. More specifically, the reasons for deploying pico cell and open femto cell are:

· To eliminate coverage holes;
· To improve system spectral efficiency.
Thus, it is straightforward to apply the BC/AC concepts to macro cell, pico cell and open-mode cell scenarios.
For close-mode femto cell, however, there is a slight difference in the application of the BC/AC concepts. Usually, close-mode HeNBs are Customer Premises Equipment (CPE) to be manually deployed by end users without usual network planning. In addition, users have sole discretion in turning on and off their close-mode HeNBs. From the moment when a close-mode HeNB is switched on until it is turned off, at least one cell will be powered on, which may be considered as a BC. On the other hand, if a cell’s powered on/off is controlled by the closed HeNB for premium or dedicated services, the cell is considered as an AC.

3 Conclusion

In this contribution, we proposed the concepts/terminologies of BC/AC, BC layer/AC layer, and BC-layer cell/AC-layer cell, with the intention of facilitating the discussions on carrier-based HetNet ICIC. Especially, this will help to avoid potential confusions with the terminologies of PCell/SCell and PCC/SCC already used in the Rel-10 CA framework. Moreover, the applicability of the proposed concepts to coordinated and uncoordinated BTS nodes is analyzed, with the focus on the two objectives of different carrier deployments, namely to provide either optimal coverage or optimal capacity.
Based on the above analysis, we suggest RAN3 agree on the following proposals:
Proposal 1: RAN3 is kindly requested to consider the need of new terminologies for various types of carriers in the context of the carrier-based ICIC WI in Rel-11.

Proposal 2: RAN3 is kindly requested to consider the BC/AC concepts proposed for facilitating RAN3 discussions on the Carrier based HetNet ICIC for LTE WI.

4 References
[1]. R3-112286, “The way forward for the carrier-based HetNet ICIC”, Nokia Siemens Networks, RAN3#73, Aug. 2011.
[2]. Draft report of 3GPP TSG RAN WG3 meeting #73, MCC, Sep. 2011.
[3]. R3-111983, “Discussions on carrier selection for interference management”, New Postcom, RAN3#73, Aug. 2011.
[4]. R3-112103, “Views on Carrier Based Hetnet ICIC deployment scenarios”, NTT DOCOMO, RAN3#73, Aug. 2011.
[5]. R3-112053, “Scenarios selection for carrier based HetNet ICIC”, Ericsson, RAN3#73, Aug. 2011.
[6]. R3-112120, “Use cases for carrier-based HetNet ICIC in LTE”, Qualcomm Incorporated, RAN3#73, Aug. 2011.
[7]. 3GPP TR 36.902 V9.3.1, “Self-configuring and self-optimizing network (SON) use cases and solutions”, Mar. 2011.












































































































The participants agreed on following priority levels: YES (highest) / FFS (middle) / NO (lowest).


It is proposed to focus on solutions for following HetNet interference scenarios:


�
operational carriers selection�
Per UE carier selection for CA�
�
Macro -pico �
FFS for pico


NO for macro�
YES for pico


YES for macro�
�
Macro – SC HeNB (coordinated)�
FFS for HeNB


NO for macro�
N/A for HeNB


NO for macro�
�
Macro – MC HeNB (coordinated)�
FFS for HeNB


NO for macro�
FFS for HeNB


NO for macro�
�
Macro – SC HeNB (uncoordinated)�
FFS for HeNB


NO for macro�
FFS for HeNB


NO for macro�
�
Macro – MC HeNB (uncoordinated)�
FFS for HeNB


NO for macro�
FFS for HeNB


NO for macro�
�
Note: ‘SC’ stands for ‘single carrier’; ‘MC’ stands for multiple carrier.
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