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Introduction

This document captures the outcome of the email discussion held after RAN1#66 on the scenarios and assumptions for DL MIMO feedback enhancements. Three main topics were addressed:

1. Identification of scenarios with lower priority 

2. Various clarifications, in particular about the boundary between the DL MIMO SI and the CoMP WI

3. Finalization of simulation assumptions for the high priority scenarios identified in RAN1#66.
The conclusions agreed on these topics are reported in sections 1, 2, 3 respectively.

1   Scenarios with lower priority for feedback enhancement
Conclusion:

Given that RAN1 does not work on relay aspects for the moment, the following scenarios are identified for study with lower priority than scenarios A, B, C:

· Indoor low power node with localized antennas
· Active antennas with vertical beamforming
· Feedback for partial reciprocity
· Homogeneous macro network with 8 cross-polarized antennas (closely or widely-spaced)
· Indoor and/or outdoor low power RRHs without coordination with the macro but with coordination between the low-power RRHs 
Focus on the high priority scenarios (A, B, C) for feedback enhancement in the DL MIMO SI, within which Scenarios A and C have higher priority than Scenario B. The scenarios identified with lower priority, including their simulation assumptions, can be discussed in a later stage when the study on the high priority scenarios is close to completion.
2   Clarifications

2.1   Boundary between DL MIMO SI and CoMP SI/WI

Conclusion:

Any overlap or cross-issue between the DL MIMO SI and the CoMP WI regarding feedback design and related measurements will be resolved by the RAN1 chairman via meeting organization. An identified overlap is:

· Aggregated feedback for scenario B/4 (including performance and measurements aspects)

Identified cross-issues are:

· The impact of single-point feedback to the CoMP aggregated feedback performance for scenario B/4;

· The comparison between aggregated feedback and per-point feedback for scenario B/4;

· The impact of single-point feedback to the CoMP per-point feedback performance for all CoMP scenarios.

As per the RAN1#66 agreement, scenarios A and C are studied with a higher priority compared to scenario B 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
The feedback solution optimized for single point transmission (Scenarios A/C) can be further optimized for multi-point transmission (Scenario B) if it does not reduce the performance for single point transmission.
2.2   Coordination aspects (if any) to be studied in the DL MIMO SI

Conclusion:
CoMP can be evaluated in the DL MIMO SI in scenario B. As per the RAN1#66 agreement, scenarios A and C are studied with a higher priority compared to scenario B 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
2.3   Impact of same cell ID versus multiple cell IDs on the feedback design

Conclusion:

The performance of any feedback scheme is the same in CoMP scenario 3 and CoMP scenario 4 assuming Rel-11 allows the necessary specification support. Therefore, it is not needed to run separate simulations for scenarios 3 and 4 for feedback performance evaluation. The feasibility/complexity of introducing the necessary specification support for any feedback scheme needs to be part of the study.
3   Simulation assumptions for DL MIMO feedback enhancement
Summary: 

Three companies think the impairment modeling on timing misalignment and calibration error should be introduced.  The rapporteur’s understanding is that this modeling is needed for the dedicated studies (identified as high priority real life issues at RAN1#66), but is not mandatory for feedback enhancement studies when no calibration error is assumed. 
The following question has been raised: is there a need to define an outdoor channel model for the 3.5/3.4GHz band?
The refined simulation assumptions are captured in the table below with change marks compared to R1-112419.
	Performance metrics
	Cell average throughput


5%ile and 50%ile of the user throughput CDF.
For scenarios C1 and C2, performance metrics are only collected from the UEs associated with a small cell



	Deployment scenarios
	
A. Homogeneous macro network (2Tx, 4Tx)
-      Reuse the macro part of the baseline simulation case for scenario 4 in TR36.819, unless otherwise stated in this table

B. Network with low power Tx points for both outdoor and indoor within the macrocell coverage 
· Reuse the assumptions from scenario 3/4 in the CoMP SI with configuration 4b of TR36.814, unless otherwise stated in this table
· CoMP is allowed
C. Outdoor low-power Tx points 

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

C1: with macro cell on the same carrier frequency

- no coordination between the low-power Tx points, nor with the macro
C2: with macro cell on an adjacent carrier frequency

- no coordination between the Tx points
- the macro cell has to be taken into account in the cell selection mechanisms 



	
	

	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)

The 1Tx antenna case does not apply for scenario C 
4Tx has higher priority than 1 and 2 Tx

For UE: 

· 2Rx cross-polarized: X 2Tx cross-polarized
· 2Rx cross-polarized: X 1Tx vertically-polarized



	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

Optional: same as the baseline except that 100% of the UEs are dropped outdoors

For scenario B:

Baseline: use the baseline channel of scenario 3/4, with the following alternatives for the UE indoor dropping:

Mandatory]: all UEs are dropped outdoors
Optional]: UEs dropped in the low power node areas have a 25% probability of being indoors; the remaining UEs are dropped over the macro cell geographical area with a 80% probability of being indoors 
[Optional]: all UEs are dropped with a 80% probability of being indoors
For scenario C:

Baseline: use the baseline channel of scenario 3/4, with the following alternatives for the UE indoor dropping:
[Mandatory]: all UEs are dropped outdoors


[Optional]: UEs dropped in the low power node areas have a 25% probability of being indoors; the remaining UEs are dropped over the macro cell geographical area with a 80% probability of being indoors 
[Optional]: all UEs are dropped with a 80% probability of being indoors


	Traffic models
	Full buffer 

Non full buffer 

	Impairments modeling
	Optional for feedback investigations: Timing misalignment between antenna

· the modeling needs to be described when presenting results

Optional for feedback investigations: Modelling of antenna Tx-Rx pair calibration error (for TDD)

·  the modeling needs to be described when presenting results





· 
· 
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· 
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Other assumptions: Same as TR36.819 and TR36.814. 
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