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Uplink 4TX antenna codebook subset for CSM mode (Section 16.3.10 of the IEEE 802.16m/D4)
Alexei Davydov, Gregory Morozov, Apostolos Papathanassiou, Srinivasan Roshni, Maxim Bovykin
Intel Corporation 
1. Introduction

To support 4 bit ACID in all UL A-MAP IEs a new Assignment A-MAP IE for the special case of UL collaborative spatial multiplexing (CSM) with beamforming was proposed [1]. By defining a new Assignment A-MAP IE type for the special case of UL collaborative spatial multiplexing with beamforming, the number of bits required for signaling MIMO transmission formats was reduced by one and the additional bit was used for signaling the ACID. In this contribution we propose 4 bits codebook for UL CSM mode with beamforming (which is a subset of 6 bits 4TX codebook) that allows to union Assignment A-MAP and UL CSM beamforming A-MAP IE’s into single Assignment A-MAP IE type. In this case 4 bit ACID can be supported and one IE type can be saved for future needs.
2. Simulation results
A system level performance analysis has been carried out for CSM mode with beamforming for 4TX antenna AMS. For CSM mode maximum rank of one per AMS was used. The simulation results are summarized in Table 1.
Table 1. System level simulation of CSM mode with beamforming

	
	IoT in dB

{average, standard deviation}
	Average sector throughput (Mbps)
	Cell-edge user throughput (Kbps)

	6-bit SU/6-bit MU, low IoT
	{2.64, 0.79}
	8.75
	352

	6-bit SU/4-bit MU, low IoT
	{2.75, 0.72}
	8.75
	344

	6-bit SU/6-bit MU, high IoT
	{8.53, 1.33}
	11.67
	509

	6-bit SU/4-bit MU, high IoT
	{8.28, 1.34}
	11.74
	491


It can be seen that usage of 4 bit codebook for CSM mode give performance loss of less than 2-4%.
A similar analysis was conducted for mITU Ped-B channel model on link level for 2 AMS in CSM mode. S-LRU allocation with codebook based precoding was used. The results are presented on Figure 1. The performance for 2x4 antenna configuration is conducted for reference. 
[image: image1.emf]0 2 4 6 8 10 12 14 16 18 20

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

5.5

4x4 UL CSM, 2MS, 1024 FFT, 10 MHz, S-LRU, mITU-Ped.B (3kmph)

SNR, dB

SE MCS

 

 

6 bits 4TX base CB

4 bits 4TX subset CB

3 bits 2TX base CB


Figure 1. Spectral efficiency vs. SNR for CSM mode

It can be seen that usage of 4 bit codebook for CSM mode provides performance loss of about 0.3-0.4dB comparing to 6 bit codebook.
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4. Text proposal for inclusion in the 802.16m/D5
--------------------------------------------------  Text Start #1  ------------------------------------------------
{Modify text on page 669, line 32, section 16.3.10.3.2.2 as follows}
16.3.10.3.2.2 MU-MIMO base codebook
The base codebook for UL collaborative spatial multiplexing MIMO is same as 4 bits subset of the base codebook for UL SU-MIMO, defined in 16.3.10.3.2.1. The codebook is defined in Table X for rank 1, 2 and 3.
Table X ‑ CUL,CL,CSM(4,1,4), CUL,CL,CSM(4,2,4), CUL,CL,CSM(4,3,4)
	UL CSM codebook
	Rank
	Indexes of base codebook Cbase,UL

	CUL,CL,CSM(4,1,4,m)
m=0 to 15
	1
	0, 5, 10, 15, 20, 25, 30, 35, 40, 44, 45, 49, 50, 54, 55 ,59

	CUL,CL,CSM(4,2,4,m)
m=0 to 15
	2
	0 ,6, 9, 11, 14, 16, 19, 24, 33, 38, 41, 43, 46, 48, 51, 56

	CUL,CL,CSM(4,3,4,m)
m=0 to 15
	3
	0, 5, 10, 15, 20, 25, 30, 35, 40, 44, 45, 49, 50, 54, 55, 59


--------------------------------------------------  Text End #1 ------------------------------------------------







  


