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Discussion and decision
1   Introduction
The following simulation assumptions are defined for the CoMP evaluations. Rapporteur reccomends to encourage companies to bring contributions on how to address these issues.
· How to assess the legacy impact
· Exact modeling of higher latency and lower capacity
-  Whether it is needed to take into account the following issues; if needed how to model them

- Time/frequency synchronization impairments
- PDCCH overhead/capacity
The remaining FFS may be agreed in an email discussion except the FFS highlited in blue that we should try to agree in this meeting.

2   Simulation assumptions
The table below captures the 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
· Non full buffer traffic: see Section A.2.1.3.1
· Jain Index may be provided for information. 
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	Deployment scenarios
	1. Homogeneous network with intra-site CoMP
2. Homogeneous network with high Tx power RRHs 

· The central entity can coordinate 9 cells as a baseline (Reference layout is given in Appendix) 


Choose between 3, 19, 21 cells as a potential optional value (Examples are shown in R1-110585)
Method for modelling of the out-of-coordinated area interference is to be described
· RRH Tx power is 46 dBm for a 10 MHz bandwidth

3. Heterogeneous network with low power RRHs within the macrocell coverage 
· transmission/reception points created by the RRHs have different cell IDs as the macro cell
4. Network with low power RRHs within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell.


	Simulation case
	Deployment scenarios 1, 2: 
Need to check the impact of shadowing correlation on the CoMP performance

Baseline:
3GPP-Case1
could be revisited depending on the impact of the shadowing correlation on the CoMP performance
Optional:
ITU channel model
Deployment scenarios 3, 4: 
Alt. 1

Need to check whether fast fading model is consistent with pathloss model 2 as defined in TR36.814

[ITU UMa for Macro, UMi for low power node]
Alt. 2

Need to check whether fast fading model is consistent with pathloss model 1 as defined in TR36.814

[3GPP Case 1 UMa (high spread) for Macro, UMi for low power node]

Alt. 3

[3GPP Case 1]

Further study is needed with aim to converge on a single model as a baseline　for comparison at RAN1 #64

Note: fast fading model for Heterogeneous 
based on spatial channel model

	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

Baseline:

N = 4
Optional:

N = 1, 2, 10

	Low power node TX power (Ptotal)
	30 dBm for FDD [30 dBm] for TDD (FFS for ITU)

	Number of UEs per cell
	Full buffer traffic model: 10 for Homogeneous networks; FFS for non-full-buffer traffic model. 
Same as TR 36.814 for Heterogeneous networks


	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 assess the legacy impact is FFS
Companies are encouraged to bring contributioins how to address this issue

	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 - FFS]
[- PDCCH overhead/capacity should be taken into account in the comparison - FFS]
Companies are encouraged to bring contributioins how to address these issues

	Network synchronization
	Synchronized

	Number of antennas at transmission point
	Macro: 1, 2, 4, 8 (2 and 4 antennas are baseline for FDD, 2 and 8 antennas are baseline for TDD)
Low power node: 1, 2, 4 (2 and 4 antennas are baseline).
Inclusion of 2 or 4 antennas as baseline may be revisited on Friday

	Number of antennas at UE
	2, 4, with higher priority for 2 antennas.

	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

· 1 Tx antenna: omnidirectional
· 2 Tx antennas: 
cross-polarized: X

· 4 Tx antennas: 
1. 0.5 λ-spaced cross-polarized: X X
· 
2. 0.5 λ-spaced co-polarized: | | | |
Array orientation needs to be defined (e.g., random for 4 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 in the horizontal plane; 3D antenna pattern FFS

	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; different downtilt values may be evaluated.
2D as additional 

For low-power node: FFS

	Feedback scheme (e.g. CQI/PMI/RI/SRS)
	Overhead is to be reported.

The following benchmarks may be used:

· Rel-10 feedback (baseline) (with overhead as close as possible to overhead of CoMP scheme)
· If CoMP scheme requires more feedback overhead than is possible in Rel-10, benchmark is a single-transmission/reception-point scheme (to be fully described) with same feedback overhead as CoMP scheme. 

Baseline: 

Per-transmission-point feedback is implicit 
Inter-cell information feedback mechanism to be described. 

	Channel estimation
	Non-ideal, based on CSI-RS.

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

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

- Accuracy of CSI

. Quantization error

. Channel estimation error based on CSI-RS

- Channel estimation error based on SRS

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

- Any channel reciprocity modelling to be described.

- Any antenna calibration mechanism to be described. 



	UE receiver
	Channel estimation error based on DM-RS should be modelled

Mandatory: MMSE 

Optional: IRC (FFS until Friday)
Companies should specify the modelling of IRC
Try to have a clear definition of characteristics of the MMSE receiver as well as the IRC receiver

	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
For heterogeneous networks, placement according to the configuration.

	Traffic model
	Full buffer 
Non-full-buffer according to Section A.2.1.3.1 of TR 36.814
Further detailed of non-full buffer assumption should be decided at RAN1 #64

	Backhaul assumptions
	For deployment scenarios 1, 2 and 3:

Step 1: [point-to-point fiber, zero] latency and infinite capacity
Step 2: higher latency and limited capacity for scenarios 2 and 3

•
Exact modeling of higher latency and lower capacity is FFS

	Link adaptation
	Non-ideal; details to be provided. 


Appendix
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Figure A1- Reference CoMP Coordination Cell Layout for Scenario 2
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