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1 Introduction
Inter-eNB CoMP for LTE Work Item (WI) was approved in RAN #62 [1]. This paper is intended to provide necessary information to trigger discussions regarding the WI in RAN3.
2 Discussion
2.1 Motivation
Coordinated Multi-Point (CoMP) transmission and reception was introduced in Release 11 to improve the coverage of high data rates, the cell-edge throughput, and also to increase the system throughput [1]. CoMP in Release 11 allowed the eNB to configure up to four Channel State Information (CSI) processes where measurements on various resources, e.g. Non-Zero Power (NZP) CSI-Reference Signal (RS) resources, CSI-Interference Measurement (IM) resources, are made. This made the eNB to be aware of the UE’s multifaceted channel state, e.g. Signal to Noise plus Interference Ratios (SINRs) in varied interference environments. 
However, CoMP in Release 11 was restricted to one eNB. This limitation made it difficult for operators to apply CoMP involving multiple eNBs from multiple vendors.

Release 12 Study Item “Study on CoMP for LTE with Non-Ideal Backhaul” has identified the cases that inter-eNB CoMP can provide performance enhancement. Therefore enhancement on network interface and signaling messages should be specified to allow implementing inter-eNB CoMP focusing primarily on macro-pico heterogeneous networks but also considering macro-macro homogeneous networks.
2.2 Coordination schemes
During the study, several inter-eNB coordination schemes have been identified. Among the coordination schemes are:

· Centralized cooridnation scheme; and
· Distributed coordination scheme,
where metric, e.g. Proportionally Fair (PF) metric, is optimized globally and locally, respectively.
In the centralized coordination scheme, two way dynamic signaling is achieved; the channel information of the UEs served by the eNBs in the coordination area is signaled to the Central Entity (CE) and the Resource Block (RB) coordination information of the receiver eNBs is delivered to the eNBs. The eNBs may perform further specific RB allocation for each of their serving UEs, i.e. UE scheduling, based on the received RB coordination information from the CE. Even though details of the schemes introduced in [2]–[13] differ from each other, they may fall into the category of the centralized coordination scheme.
In the distributed coordination scheme, the dynamic signaling is one way; the one way dynamic signaling includes e.g. per UE RB allocation information of the sender eNB, RS Received Powe (RSRP) measurement reports, etc. The receiver eNB takes the received infromation into account when it performs scheduling The scheme described in [14] may fall into the category of the distributed coordination scheme.
In Table 1 brief comparison between two coordination schemes is made. These coordination schemes are further compared in [15].
Table 1: Comparison between the coordination schemes.
	
	Centralized coordination scheme
	Distributed coordination scheme

	Dynamic signaling
	Two way
	One way

	Optimization range
	Global optimization
	Local optimization

	RB coordination/allocation
	CE and eNB
	eNB


2.3 Interface alternatives
The signaling for inter-eNB CoMP may be conveyed via the C1 or X2 (X2-C more precisely) interface, where C1 represents the designation of a new interface for inter-eNB CoMP signaling. Protocol stacks for these interfaces are illustrated in the following figures.
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Figure 1: C1 interface protocol stack.
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Figure 2: X2-C interface protocol stack.

It is noteworthy that protocol stack of the C1 interface may be subject to change. Contrary to the X2-C interface, details of the C1 interface, e.g. transport layer protocol, has a room to be adjusted to the characteristic of the inter-eNB CoMP dynamic signaling. Initial discussion on these interface alternatives are made in [16].
2.4 Architecture alternatives

There can be three architecture alternatives for the centralized coordination scheme, namely Alternatives A-1, A-2 and A-3. Figures 3(a)–(c) show those three architecture alternatives. In case of Alternative A-3, no new entity is needed but a new function, i.e. Centralized Coordination (CC) function in the eNB is defined. Alternative A-2 may be diminished to one deployment example of Alternative A-1 if the CE is viewed as a logical entity.
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Figure 3(a): Alternative A-1.
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Figure 3(b): Alternative A-2.
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Figure 3(c): Alternative A-3.
For the distributed coordination scheme, two architectures are illustrated in Figures 4(a) and 2(b). In both alternatives, eNBs are upgraded to perform the Distributed Coordination (DC) function.
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Figure 4(a): Alternative B-1.
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Figure 4(b): Alternative B-2.

After decisions on the coordination schemes and interface alternatives are made, it is expected that improper architecture alternatives are naturally ruled out. For example, if the centralized coordination scheme is endorsed and it is identified that the C1 interface is appropriate for dynamic signaling, Alternatives A-3, B-1 and B-2 will be ruled out.
3 Conclusion
In order to trigger necessary discussion on Inter-eNB CoMP for LTE WI, motivation of the WI, possible coordination schemes, interface alternatives and architecture alternatives are introduced.
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