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1. Introduction
This contribution proposes an amendment text describing transmission of MIMO midamble to support MIMO channel estimation and synchronization on relay links (ABS-ARS) and to be included in the 802.16m amendment draft [1]. The proposed text is developed so that it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4].
In order to provide efficient relay link utilization and achieve high transmission rates, the closed-loop SU- and MU-MIMO techniques have to be supported on relay link. For the purpose of MIMO channel estimation we propose to introduce additional MIMO midamble signaling on the relay link. The proposed periodicity of MIMO midamble signaling is equal to 20 ms (i.e. once per superframe) since the relay links are almost static and do not suffer from Doppler fading effect significantly.

This MIMO midamble may also be used for the purposes of synchronization of ARS stations since in accordance with the existing Relay frame structure [1] the ARS is not able receive the PA-Preamble and the SA-Preamble from the ABS.

2. References
[1] IEEE P802.16m/D4, “Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems – DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

[2] IEEE 802.16m-07/002r8, “802.16m System Requirements”

[3] IEEE 802.16m-08/003r9, “The Draft IEEE 802.16m System Description Document”

[4] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”

3. Text proposal for inclusion in the P802.16m/D5
Instruction to editor:
Black text: existing D4 text

Red and strike out text: for deletion
Blue and underline text: for addition

============================= Start of the text #1==============================

[Note to Editor – Remove section 16.6.3.4.2 MIMO Midamble and Relay amble in page 737] 
 ============================= End of the text #1==============================
============================= Start of the text #2==============================

[Note to Editor – Add new subsection 16.6.3.3.3 MIMO Midamble to the section 16.6.3.3 Relay Downlink PHY structure in page 736]
16.6.3.3.3 MIMO Midamble
The ARS shall transmit MIMO midamble signal in the 16m DL Access zone. This transmission shall be time aligned with the transmission of the MIMO midamble from ABS to AMS.

The ABS may transmit an additional MIMO midamble in the 16m DL Relay zone of the first frame of each superframe when the ARS starts operation phase during network entry. The periodicity of MIMO midamble is provided in AAI_ARS-CONFIG-CMD. 
In TDD mode the MIMO midamble transmission in 16m DL Relay zone shall occupy the last OFDMA symbol of the first non type-3 AAI subframe of the 16m DL Relay zone counting from the end of DL frame. 

In FDD mode the MIMO midamble transmission in 16m DL Relay zone shall occupy the last OFDMA symbol of the second last AAI subframe of the 16m DL Relay zone. If the second last AAI subframe in the 16m DL Relay zone is the type-3 subframe, then the MIMO midamble shall be transmitted in the last OFDMA symbol of the nearest preceding 16m DL Relay zone type-1 or type-2 AAI subframe

The AAI subframe of the 16m DL Relay zone of both ABS and ARS frames where the MIMO midamble is located shall be transformed to the AAI subframe type where the number of symbols is reduced by one. For the type-1 AAI subframe case, the remaining 5 consecutive symbols form a type-3 subframe. For the type-2 AAI subframe case, the remaining 6 consecutive symbols form a type-1 subframe. 

The physical structure of the MIMO midamble signal shall be the same as defined in Section 16.3.5.4.2.

============================= End of the text #2==============================
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