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1 Introduction
This document captures the outcomes of the offline discussion on the scenarios and simulation assumptions for the DL MIMO enhancements SI. The following topics have been treated 

· Priority of the scenarios to study in the DL MIMO enhancements SI

· Simulation assumptions for the prioritized scenarios  

· Identification of needs for clarifications regarding the study 
2 Scenarios priority
The discussion addressed in priority the scenarios for feedback enhancement. Other scenarios are not precluded but were not discussed due to lack of time.
The following scenarios (A, B, C) were agreed to be studied with high priority, in the following order:
Priority 1: Scenarios A and C

Priority 2: Scenario B
A. Macro cell:  Cross-polarized Macro-sites (2Tx, 4Tx)
    o Closely or widely spaced

B. Outdoor and/or indoor low-power RRHs, with coordination with the macro

   o High power RRH + low power RRHs  

C. Outdoor small cell(s) with localized antennas
    o  Cross polarized/Co-polarized (mainly 4Tx)
    o  Uncorrelated (less correlated)
    o  Low mobility

Further study is needed on the impact on feedback design of having macro cell and small cells on the same or different carrier frequencies
Agreement:

Macro cell and small cells scenarios (scenarios A and C above) are to be studied with a higher priority compared to the “Outdoor and/or indoor low-power RRHs, with coordination with the macro” scenario (scenario B above) in the DL MIMO SI, with the following motivations:
· Single point transmission should be the focus of the DL MIMO SI 
· Coordination aspects have a lower priority in the DL MIMO SI
                  o Coordination aspects have to be clarified

Proposal: 

- Consider the high priority scenarios for evaluation at least until RAN1#66bis

- Discuss further if all these scenarios are needed for evaluation beyond RAN1#66bis

Rapporteur’s suggestion: other lower priority scenarios can be discussed by email.

3 Need for clarification

Items that require clarification appeared during the discussion and are reported below.
There is a need to clarify the differentiation between the DL MIMO SI and the CoMP SI/WI. The following items have been mentioned in the discussion as possible frontiers:
· Single/multiple transmission point(s)

· Single cell/multiple cells

· Transmission techniques 

· Scheduling impact (the DL MIMO SI should not address scheduling aspects)
There is a need to clarify the coordination aspects (if any) to be studied in the DL MIMO SI compared to the CoMP SI/WI.
For low power RRHs, there is a need to clarify the impact of same cell ID versus multiple cell IDs on the feedback design.
Rapporteur’s suggestion: It seems beneficial to have an email discussion to clarify the above aspects, in particular what should be studied in the DL MIMO enhancements SI and what should be studied in the CoMP SI/WI.
4 Simulation assumptions 
Simulation assumptions have been fully defined for scenario A (except for timing misalignment between antennas and 
modelling of antenna Tx-Rx pair calibration error, if they were to be introduced) and partly for scenario C. Time did not allow to discuss the assumptions for scenario B. The rapporteur’s suggestion is to discuss the remaining assumptions/scenarios by email. 
The updates compared to R1-112419 in the rest of this document are in revision marks.
	Performance metrics
	Cell average and cell edge user throughputs

	Deployment scenarios
	Baseline for reference / calibration: Homogeneous macrocellular, 3GPP case 1 


A. Homogeneous macro network, 3GPP case 1 (2Tx, 4Tx)
B. Network with low power RRHs for both outdoor and indoor 
within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell (CoMP Scenario 4).


· Reuse the assumptions from scenario 3/4 
in the CoMP SI
· Whether to consider the coordination aspects in the DL MIMO SI is FFS
C. Outdoor hot spots with localized antennas: outdoor low-power nodes 
creating small cells with different cell IDs . 

- reuse the assumptions from scenario 3 in the CoMP SI with configuration 4b of TR36.814, except otherwise stated in this table

C1: with macro cell on the same carrier frequency
- no coordination between small cells, nor with the macro

C2: with macro cell on a different carrier frequency
- no coordination between small cells




	Antenna configurations
	For macro eNB, in priority order for each number of antennas:

· 2 Tx antennas

1. 1 column, cross-polarized: X

· 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 

· 8 Tx antennas

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


8 Tx has lower priority than 2 and 4 Tx
For low power node
· 1 Tx antenna: vertically-polarized

· 2 Tx antennas: 

1. cross-polarized: X

2. vertically-polarized: | |

· 4 Tx antennas: 

1. 0.5 λ-spaced cross-polarized: X X

2. 0.5 λ-spaced vertically-polarized: | | | |

Array orientation needs to be defined (e.g., random for 4 Tx)

For UE: 

· 2Rx, 2Tx

· 2Rx, 1Tx

When cross-polarized antenna configuration is applied to transmission point, it is also applied to the receiver. When co-polarized antenna configuration is applied to transmission point, it is also applied to the receiver.



	Feedback schemes
	Baseline: Release 10 codebooks and feedback formats. 
Single-cell CSI feedback enhancements should be described, including details of overhead and delay assumed. 

	Channel model
	For scenario A: 
Baseline: use the macro part of the baseline channel of scenario 4 in the CoMP SI with indoor-outdoor modeling
For scenarios B and C: to be defined 

New channel model for small cells?


	Traffic models
	Full buffer 
Non full buffer 


Other discussion points:

· FFS:  Whether to introduce fuller modelling of vertical angular spread for vertical beamforming evaluation:
· Possible parameters for such modelling (from [1]):

1. Elevation parameters:
[image: image1.emf]
2. Cluster parameters (CESD = Cluster RMS Elevation Spread at Departure; CESA = Cluster RMS Elevation Spread at Arrival):

[image: image2.emf]
Whether to introduce additional impairment modelling: 

· Timing misalignment between antenna
· If so, how to model it 

· Modelling of antenna Tx-Rx pair calibration error (for TDD)
· If so, how to model it

Proposal for other assumptions: Same as TR36.819 and TR36.814. 
5 Reference
[1] D5.3 WINNER+ Final channel models, Juha Meinilä, Pekka Kyösti, Lassi Hentilä, Tommi Jämsä, Essi Suikkanen, Esa Kunnari, Milan Narandžić, Version 1.0, June 30th, 2010.









� Note there is no need to re-do evaluations carried out under the CoMP SI; the same results can be reused as the baseline for single-cell C SI feedback enhancements. 





�To be kept?


�Need to differentiate between same cell ID and different cell IDs?





Qualcomm - note that the cellID should have no impact on the feedback evaluated under the DL MIMO SI.


�Related to the previous comment


�Orange: need to consider whether feedback enhancement evaluations are affected by the interference when deciding the cell layout to be evaluated


�Need for Tx assumptions at the UE for DL MIMO?


�How to handle the case where macro and low-power nodes have different configurations?


�DoCoMo / Samsung - should consider delay spread of small cells





