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Proposal to remove MFM 1 outside OL region (Section 16.3.7 of the IEEE 802.16m/D3)
Alexei Davydov, Andrey Pudeyev, Alexander Maltsev, Yang-seok Choi

Intel Corporation 
1. Introduction

There are two MFM that are used to support OL MIMO in N-LRU allocations outside OL region: MFM 0 and MFM 1. Both MFM supports wideband CQI feedback for STC rate up to 4. The difference is in CQI feedback for STC rate 1. In MFM=0, CQI for MIMO mode 0 is used, while in MFM=1 CQI for MIMO mode 1 with STC rate 1 is used. To simplify standard and minimize the number of options removal of MFM 1 outside OL region is proposed.
2. Simulation analysis
To evaluate OL MIMO performance with MFM 0 and 1 in N-LRU allocation a system level simulations were carried out in UMa test environment with different antenna spacing configurations. Interference aware receiver has been assumed for the analysis. Simulation results for 4x2 antenna configuration, 0.5 wavelength antenna spacing and 10 MHz channel are summarized in Table 1.
Table 1 System level performance for MFM 0 and 1

	Scenario (MaxMt = 2)
	Cell SE / Cell Edge SE [bps/hz/sect]

	MFM 0
	1.61 / 0.098

	MFM 1
	1.59 / 0.094


As it can be seen the MFM 0 and 1 shows a similar performance. 
The same analysis has been carried out for MFM 0 and 1 on the link level for MaxMt = 1. The performance results are presented on Figure 1 for the noise limited scenario.
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Figure 1. Link level performance comparison for MFM 0 and 1
It can be seen form the simulation results that MFM 0 outperforms MFM 1.
3. Text proposal for inclusion in the 802.16m/D4
--------------------------------------------------  Text Start #1  ------------------------------------------------
{Modify text on page 456, line 19, section 16.3.7.2.5.4 as follows}
MIMO feedback mode 1 is used for the OL-SU CDR with STC rate 1/2 SM with rank adaptation in diversity permutation. The trans​mission rank is determined by the STC Rate. STC Rate 1 means the rank-1 precoding.
--------------------------------------------------  Text End #1 ------------------------------------------------
--------------------------------------------------  Text Start #2  ------------------------------------------------
{Modify contents of Table 839 on page 457, line 20, section 16.3.7.2.5.5 as follows}
	MIMO Feedback mode
	Description and type of RU
	Feedback content
	Supported

MIMO transmission mode outside the OL region (when Measurement Method Indication = 0b0)
	Supported

MIMO transmission mode inside the OL region (when Measurement Method Indication = 0b1)

	0
	OL SU MIMO SFBC/SM (Diversity: DLRU, NLRU)
	1. STC Rate

2. Wideband CQI
	MIMO mode 0 and MIMO mode 1. Flexible adaptation between the two modes

STC Rate = 1: SFBC CQI

2 ≤ STC Rate ≤ 4: SM CQI
In DLRU: Mt=2 for SM.

In NLRU: Mt≥2 for SM
	MIMO mode 0 and MIMO mode 1. Flexible adaptation between the two modes

STC Rate = 1: SFBC CQI

STC Rate = 2: SM CQI
In DLRU only.

	1
	OL SU

MIMO SM

(Diversity: NLRU)
	1. STC Rate

2. 1. Wideband CQI
	MIMO mode 1
1 ≤ STC Rate ≤ 4

n.a.
	MIMO mode 5

STC Rate = 1/2

	2
	OL SU

MIMO SM

(localized: SLRU)
	1. STC Rate

2. Subband CQI

3. Subband Selection 
	MIMO mode 1
1 ≤ STC Rate ≤ 8
	MIMO mode 5

STC Rate = 1/2

	…
	
	
	
	


--------------------------------------------------  Text End #2 ------------------------------------------------







  


