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Discussion and decision
1   Introduction
This contribution summarizes the simulation assumptions for the CoMP evaluations discussed offline by several companies based on an initial proposal from operators in line with [1, 2]. Note that there was no final agreement among participating companies. The discussed simulation assumptions are given in Section 2, taking as baseline Section A.2.3 of [3], which defined the downlink CoMP evaluation assumptions for intra-NodeB CoMP in the LTE-Advanced Study Item.
2   Simulation assumptions

2.1
Scenarios

The evaluation should address the following scenarios.
2.1.1
Homogeneous network with intra-site CoMP (Scenario 1)
The intra-site CoMP with up to 3 coordinated co-located cells is shown in Figure A.2.3-1.
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Figure 1: 3 cell co-located Intra-site CoMP
2.1.2
Homogeneous network with high Tx power RRHs (Scenario 2)
This scenario considers a macro deployment where the cells are created by RRHs with the same power class and number of antennas as a macro eNB (46 dBm for 10 MHz). The RRHs are deployed on the same sites as a macro deployment with eNodeBs, and are connected to a central unit (e.g. a hostel of baseband units) via optical fiber, as depicted on the figure below,.
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Figure 2: High Tx power RRHs for macrocells.
2.1.3
Heterogeneous network with low power RRHs (Scenario 3)
In this scenario, low power RRHs are deployed within the macro cell coverage, and are connected to the eNodeB via optical fiber. Two sub-scenarios are possible:

· The RRHs create cells with their own cell ID (Scenario 3a)
· The RRHs have the same cell ID as the macrocell (Scenario 3b)
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Figure 3: Heterogeneous deployment with low power RRHs
2.1.4
Scenarios prioritization

The different alternatives discussed for the scenarios prioritization are as follows:

· Alt. 1

Priority 1: Homogeneous network with high Tx power RRHs (Scenario 2)
Priority 1: Heterogeneous network with low power RRHs, where the RRHs create cells with their own cell ID (Scenario 3a)
Priority 1: Homogeneous network with intra-site CoMP (Scenario 1)
Priority 2: Heterogeneous network with low power RRHs, where the RRHs create cells with the same cell ID as the macro (Scenario 3b)
· Alt. 2
Priority 1: Homogeneous network with high Tx power RRHs (Scenario 2)

Priority 1: Heterogeneous network with low power RRHs
- Scenario 3a and Scenario 3b
Priority 1: Homogeneous network with intra-site CoMP (Scenario 1)

· Alt. 3

Phase 1: Homogeneous network with high Tx power RRHs (Scenario 2)

Phase 2: Heterogeneous network with low power RRHs
- Scenario 3a and Scenario 3b
Phase 3: Homogeneous network with intra-site CoMP (Scenario 1)

Phase 1 until RAN1 #[A] ( Phase 2 until RAN1 #[B] ( Phase 3 until RAN1 #[C]

Where A, B, and C need to be defined.
· Alt. 4

Phase 1: Homogeneous network with/without high Tx power RRHs (Scenario 2)

Phase 2: Heterogeneous network with low power RRHs
- Scenario 3a and Scenario 3b
Phase 1 until RAN1 #[A] ( Phase 2 until RAN1 #[B]

Where A and B need to be defined.
2.2
Backhaul assumptions

The evaluations shall be conducted in two steps regarding the backhaul assumptions:

1) assuming [point-to-point fiber, zero] latency and infinite capacity up to RAN1#[X] for scenarios 1, 2, 3a and 3b

2) assuming higher latency and limited capacity starting at RAN1#[Y] for scenarios 2 and 3a
· Exact modeling of higher latency and lower capacity is FFS

Where X and Y need to be defined.

Step 2 will allow RAN1 to verify how the CoMP schemes perform in deployment scenarios where ideal backhaul is not available. In particular 

· Scenario 2 with high latency and low capacity backhaul represents a homogeneous network with X2 interface connecting the eNodeBs
· Scenario 3a with high latency and low capacity backhaul represents a heterogeneous network with X2 interface connecting the macro and pico eNodeBs
2.3

Detailed simulation assumptions

The table below captures the proposed simulation assumptions. The red text highlights the changes or additions compared to Table A.2.3-1 in TR 36.814.
Table 1: System simulation parameters for CoMP Evaluation

	Parameter
	Values used for evaluation

	Performance metrics
	· Full buffer traffic: Cell capacity, Cell-edge user throughput, [Jain Index]
· Non full buffer traffic: see Section A.2.1.3.1, [Jain Index] 

	Deployment scenarios
	1. Homogeneous network with intra-site CoMP
2. Homogeneous network with high Tx power RRHs 

· The central coordinating entity can control [6, 12, 57] cells
· RRH Tx power is 46 dBm for a 10 MHz bandwidth

3. Heterogeneous network with low power RRHs within the macrocell coverage 
· 3a: Cells created by the RRHs have different cell IDs as the macro cell
· 3b: Cells created by the RRHs have the same cell IDs as the macro cell.


	Simulation case
	3GPP-case1
SCM UMa (high spread) 
ITU UMa (UE speed 3km/h) with correlated shadowing between UEs
Note: details of fast fading model for Heterogeneous is FFS


	Number of low power node per macro-cell
	From TR36.814:

Configuration #4b with N low power nodes per macro cell
Configuration 1 with N low power nodes per macro cell
N is FFS

	Number of UEs per cell
	10 (20) for Homogeneous networks
Same as TR 36.814 for Heterogeneous networks
Discussion on non-uniform UE distribution needed (to emulate non-full buffer traffic with full buffer traffic simulations

	System bandwidth
	10 MHz (FDD), 20MHz (TDD)

	Possible transmission schemes in DL
	· SU-MIMO

· MU-MIMO

· SU-MIMO with intra-eNB CS/CB

· MU-MIMO with intra-eNB CS/CB

· SU-MIMO with intra-eNB JP-CoMP

· MU-MIMO with intra-eNB JP-CoMP

    

	Legacy UE impact
	How to asses the legacy impact is FFS

	Impairments modelling
	The following impairments are modelled. The modelling needs to be described.
- impairments of JP-CoMP 
    - Collision between CRS and PDSCH

    - Different control regions

[- time/frequency synchronization impairments]

	Network synchronization
	Synchronized

	Number of antennas at transmission point
	2, 4, 8, with higher priority for 2 and 4 antennas.

	Number of antennas at UE
	2

	Antenna configuration
	For macro eNB and high power RRH, In priority order for each number of antennas:

· 2 Tx antennas

1.
1 column, cross-polarized: X

2.
2 columns, closely-spaced co-polarized: | |

· 4 Tx antennas

1.
2 columns, cross-polarized on each column, closely-spaced: X X

2.
2 columns, cross-polarized on each column, widely-spaced: X      X 

3.
4 columns, co-polarized, closely-spaced: | | | |

· 8 Tx antennas

1.
4 columns, cross-polarized on each column, closely-spaced: X X X X

2.  4 columns, cross-polarized on each column, 2 widely-spaced sets of closely-spaced columns: X X      X X

3.  8 columns, co-polarized, closely-spaced: | | | | | | | |

For low power node (to be confirmed): 
· 1 Tx antenna

· 2 Tx antennas

1.
cross-polarized: X

· 4 Tx antennas

1.
0.5 λ-spaced cross-polarized: X X

· 8 Tx antennas

1.
0.5 λ-spaced cross-polarized: X X X X
Array orientation needs to be defined (e.g., random for 4 and 8 Tx)


	Antenna pattern
	For macro eNB and high-power RRH: Follow Annex A 2.1.1.1 Table A.2.1.1-2

For low-power node: omnidirectional

	eNB Antenna tilt
	For macro eNB and high-power RRH:

Follow Annex A 2.1.1.1 Table A.2.1.1-2 

3D as baseline

2D as additional 

For low-power node: FFS

	Feedback scheme
	Baseline: 

Implicit feedback

	Channel estimation
	Non-ideal.

Clarify in detail the following on CoMP evaluation:
- CSI knowledge of eNB

- Feedback scheme and/or UL sounding scheme
[- Feedback error model]

- Accuracy of CSI

. Quantization error

. Channel estimation error based on CRS/CSI-RS

- Channel estimation error based on SRS

[- antennas mis-calibration for UL-DL channel reciprocity]
- Channel estimation error for demodulation



	UE receiver
	Alt. 1

Mandatory: MMSE
Optional: IRC
Alt. 2

MMSE and IRC

	DL overhead assumption
	Should be clarified for each transmission scheme, taking into account CSI-RS and PDSCH muting overhead, as well as PDCCH overhead

	Placing of UEs
	Uniform distribution for homogeneous networks
Non uniform distribution for heterogeneous networks

	Traffic model
	Full buffer 
Non-full-buffer, according to Section A.2.1.3.1 of TR 36.814
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