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1. Introduction
Many new technical concepts such as introduction of RN (Relay-Node), CoMP (Coordinated multipoint transmission), and Carrier Aggregation have been proposed to enhance the performance of LTE-A. In this contribution, we would discuss potential CoMP scenarios as the baseline/way forward for the study of CoMP.
2. Discussions
RAN1 has basically discussed CoMP for LTE-A in terms of performance point of view, but RAN2 should discuss CoMP in terms of system complexity point of view such as control signalling overhead or data distribution mechanism. Before we discuss details of them, we would show the assumed CoMP architecture (Sec.2.1) and study the potential scenarios (Sec.2.2) for DL JP CoMP for the purpose of getting the baseline of discussions.
2.1.  Assumed DL CoMP architecture
We assume that Fig.1 is the CoMP architecture. This comes from agreements in last RAN1 meeting (See Appendix). We focus here on JP CoMP to study the system complexity.
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Fig.1: Assumed DL CoMP architecture (terminologies are based on RAN1)

2.2. Potential Senario
From Fig.1, we can see many potential CoMP scenarios. We first classify CoMP into two scenarios: Intra-eNB CoMP and Inter-eNB CoMP.

We assume that LTE-A eNode B (eNB), Relay Node (RN), Hotzone cell (According to [1], this is just a small cell which is connected to the eNB via X2 interface) and Remote Radio Head (RRH) cell (According to [1], this is just a remote antenna which is connected to the eNB via an optical fiber or metric cable) are CoMP components.

Intra-eNB DL CoMP

Table 1 shows possible scenarios of Intra-eNB CoMP. We would focus on basic scenarios that the CoMP transmission points are composed of two transmission points, “Minimum CoMP Point”, because other CoMP transmission points can be composed of the combination of this “Minimum CoMP Point”.

Table 1: Scenarios of Intra-eNB CoMP composed of “Minimum CoMP Point”
	Category 1-1
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This includes the example implementations:
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	Scenario:

The UE is served by two adjacent cells within a eNB (The figure shows the where three cells are implemented by the eNB).

· Implementation 1: One cell is composed of the macro cell and another is composed of a RRH cell.

· Implementation 2: Both cells are composed of the RRH cells.

Preliminary analysis on feasibility:

This is the most feasible scenarios among all possible intra-eNB CoMP scenarios.

	Category 1-2
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	Scenario:

The UE is served by two adjacent cells within a RN (The figure shows the case where three cells are implemented by the RN).

Preliminary analysis on feasibility:

This is a feasible scenario only if multiple cells are able to be deployed in the RN.

	Category 1-3
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This includes the example implementation:
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	Scenario:

The UE is served by a cell hosted by a macro cell and a cell hosted by a RN which is directly connected to the macro cell over the Un interface.
· Implementation 1: One cell is composed of a RRH cell which is connected to the macro cell over the Un interface.

Preliminary analysis on feasibility:

This scenario is feasible as long as the latency of the Un interface is acceptable for the CoMP.

	Category 1-4
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	Scenario:

The UE is served by cells hosted by multiple RNs which are directly connected to the same macro cell over the Un interface.
Preliminary analysis on feasibility:

This scenario is feasible as long as the latency of the Un interface is acceptable for the CoMP.


Inter-eNB CoMP
Table 2 shows possible scenarios of Inter-eNB CoMP. We show that the CoMP transmission points are composed of two transmission points: “Minimum CoMP Point” because other CoMP transmission points can be composed of this “Minimum CoMP Point”.
Table 2: Scenarios of Inter-eNB CoMP composed of “Minimum CoMP Point”
	Category 2-1
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This includes the example implementations:
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Scenario:

UE is served by two adjacent cells hosted by different eNBs.

· Implementation 1: One cell is composed of a RRH cell which is connected to the macro cell.

· Implementation 2: Both cells are composed of RRHs which are connected to macro cells.
· Implementation 3: One cell is Hotzone cell connected the macro cell via X2.
· Implementation 4: One cell is composed of Hotzone and another one is composed of a RRH cell both of which are connected the same macro cell.
· Implementation 5: Both cells are Hotzone cells.
Preliminary analysis on feasibility:

This scenario is feasible as long as X2　latency is acceptable for the CoMP.

	Category 2-2
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This includes the example implementations:
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	Scenario:

The UE is served by two adjacent cells hosted by a eNB and a RN respectively. The RN is directly connected to the macro cell whose cell is not included in the CoMP transmission points.

· Implementation 1: One cell is composed of RN which is connected to the macro cell and another cell is composed of RRH cell which is connected to the macro cell.
· Implementation 2: One cell is Hotzone cell and another one is composed of RN which is connected to the macro cell whose cell is not included in the CoMP transmission points.
Preliminary analysis on feasibility:

This scenario is feasible as long as X2 backhaul latency and Un interface latency are acceptable for the CoMP.

	Category 2-3
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	Category 2-3:

The UE is served by two adjacent cells hosted by RNs connected to different macro cells over Un interfaces whose cells are not included in the CoMP transmission set.

Preliminary analysis on feasibility:

This scenario is feasible as long as X2 backhaul latency and Un interface latency are acceptable for the CoMP.


With Tables 1 and 2, we think that all scenarios are possible as long as the latencies of X2 interface and Un interface are acceptable for performing CoMP.

In our opinion, both inter/intra-eNB CoMP can be available but intra-eNB CoMP with limited transmission point(s) and inter-eNB CoMP with limited transmission point(s) can clearly reduce system complexity. As a summary,
Proposal 1: With the preliminary study, scenarios shown in Tables 1 and 2 should be the baseline for the DL JP CoMP.
3. Conclusions
In this contribution, we discussed DL CoMP for LTE-A in terms of system complexity point of view. With above discussions, we think intra-DeNB CoMP or inter-DeNB CoMP with limited transmission point(s) can be supported considering system complexity. But as an initial discussion, we propose:
Proposal 1: With the preliminary study, scenarios shown in Tables 1 and 2 should be the baseline for the DL JP CoMP.
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Appendix
General terminology:

· Serving cell: Cell transmitting PDCCH assignments (a single cell). This is the serving cell of Rel-8 (concept that already exists).

CoMP sets:

· CoMP cooperating set

· Set of (geographically separated) points directly or indirectly participating in PDSCH transmission to UE. Note that this set may or need not be transparent to the UE. 

· CoMP transmission point(s): point or set of points actively transmitting PDSCH to UE

· CoMP transmission point(s) is a subset of the CoMP cooperating set

· For Joint transmission, the CoMP transmission points are the points in the CoMP cooperating set 

· For Dynamic cell selection, a single point is the transmission point at every subframe. This transmission point can change dynamically within the CoMP cooperating set.  

· For Coordinated scheduling/beamforming, the CoMP transmission point corresponds to  the “serving cell”
CoMP categories:

· Joint Processing (JP): data is available at each point in CoMP cooperating set (definition below)

· Joint Transmission: PDSCH transmission from multiple points (part of or entire CoMP cooperating set) at a time 

· Dynamic cell seletion: PDSCH transmission from one point at a time (within CoMP cooperating set)  

· Coordinated Scheduling/Beamforming (CS/CB): data is only available at serving cell (data transmission from that point) but user scheduling/beamforming decisions are made with coordination among cells corresponding to the CoMP cooperating set.

Refine further until next meeting, e.g. relation of the sets.
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