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1. Introduction

In this contribution, we modify current 802.16m draft standard (IEEE P802.16m/D2). Many texts in uplink single BS precoding with Multi-BS Coordination is not required since most of operation can be done by ABS without AMS notice.
2. References
[1] IEEE P802.16m/D2, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks, Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems”

3. Proposed text change for 802.16m Multi-BS MIMO Amendment Text

Instruction to editor;

Black text: existing D2 text

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

--------------------------------------------------------Text Start -----------------------------------------------------
15.5.2 UL Multi-BS MIMO
15.5.2.1 Single BS precoding with Multi-BS Coordination
This subclause describes interference mitigation techniques applicable with UL MIMO modes 2 and 4 with adaptive codebook precoding, with additional inter-ABS coordination mechanisms and interference measurement support. The inter-ABS coordination mechanisms in this subclause do not require data forwarding between different ABSs.

15.5.2.1.1 DL Signaling
Table 922 shows the control parameters for UL multi-BS MIMO.
Table 922- Control parameters for UL multi-BS MIMO

	Parameter
	Description
	Value
	Control channel (IE)
	Notes

	UCCE
	Uplink codebook coordination enable 
	0b0: disable

0b1: enable
	MAC control message 
	Indicates operation of PMI combination 

	UTRU
	Uplink target resource unit
	Cell and user cyclic shift separation [TBD]
	Sounding commend A-MAP
	Indicates AMSs to send sounding signals using all subcarriers within sounding allocation

	PMImin
	PMI minimizing interference 
	
	MAC control message AAI_MultiBS_PMI_COM message
	Enable when UCCE=0b1

[Preferred PMI minimizing inter-cell interference for the neighboring ABS]

	PCR 
	PMI combination ratio
	
	AAI_MultiBS_PMI_COM message
	


15.5.2.1.2 UL Signaling
Table 923 shows the feedback information for UL multi-BS MIMO.
Table 923-Feedback information for UL multi-BS MIMO 

	
	Feedback information type
	Description

	Periodic feedback
	Base station ID
	Report BS_ID using Temp_BSID. Temp_BSID is a member ID assigned to this ABS

	Periodic feedback
	Uplink sounding
	Uplink sounding on the subband indicated by the ABS in sounding command A-MAP IE

	Event driven feedback
	RSSI difference level
	Report RSSIdiff  for ABS selecting AMS which should send sounding signals


15.5.2.1.32 Operation procedure
Single BS precoding with Multi-BS Coordination is performed by combining two PMIs in TDD or FDD UL transmission for mitigating inter-cell interference (ICI) when CL MIMO precoding is applied for the serving and neighboring cells. One of PMIs maximizes the transmission power of the serving cell; another minimizes interference generated to the neighboring cell.

The operation procedure of PMI combination follows the steps below:

1) PMI combination may be triggered by an ABS in an unsolicited manner. Based on channel measurements, ABSs may send UCCE (UL codebook coordination enable) in a MAC control message to an AMS indicating operation with PMI combination. 

2) Once an AMS receives this MAC control message,, it shall send a periodic feedback header with the requested information. This information may include a Temp_BSID (a member ID) and the corresponding RSSI difference level. 
AMSs shall calculate RSSI difference between two RSSIs received from the serving and neighboring ABSs. If the RSSI difference value of an AMS is smaller than a threshold T, the AMS can select the neighboring ABS which suffers the most interference from it via the following criterion:
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where i is the index of the AMS, p is the index of the serving ABS and q is the index of the neighboring ABS. 
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indicates the RSSI measured by the AMS i from the received preamble transmitted by the ABS p.
For determining the level of RSSI difference denoted as RSSIdiff, the following procedure shall be performed by the AMS i after selecting the neighboring ABS:
RSSIdiff=b1    if (RSSIq,i - RSSIp,i) > T0
RSSIdiff=b2    if (RSSIq,i - RSSIp,i) ≤ T0    (292)
Where T0 is larger than T. b1 and b2 are two quantized values of RSSI difference. Therefore, only one feedback bit is necessary. 
3) After receiving feedback from multiple AMSs, the serving ABS should select several AMSs according to RSSI difference level and the number of AMSs supported by the sounding channel. The selected AMSs should be indicated by the serving ABS to send sounding signals using all subcarriers within sounding allocation via UTRU (unit target resource unit) in a sounding command A-MAP. The UL sounding channel for multiple AMSs of multiple cells can be multiplexed through cell cyclic shift separation and user cyclic shift separation indicated in a sounding command A-MAP IE.
41) PMI combination may be triggered by an ABS in an unsolicited manner. By using UL sounding signals, the serving and neighboring ABSs shallmay measure channels of selected AMSs. Upon the channel measurements, the serving and neighboring ABSs shallmay determine PMIPMI maximizing transmission power and PMIMinPMImin minimizing interference, respectively. The neighboring ABS shallmay inform the serving ABS of PMIMinPMImin through the backhaul network. 
Two PMIs of the predefined codebook {wi} should be selected the following procedure:
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where i is the PMI. 
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 denote information of channels from the AMS to its serving ABS and the neighboring ABS, respectively. 
52) The serving ABS shall inform the PMI in A-MAP IE, and PMIMinPMImin and PCR (PMI combination ratio) in a MAC control messageAAI_MultiBS_PMI_COM message to the AMS.
The following procedure should be performed by the AMS to determine a PCR (PMI combination ratio), 
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(K1, K2, K3)) based on two fixed RSSI difference criteria 
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(RSSIp,i - RSSIq,i) ≤ T1, α=K1

T1 ≤ (RSSIp,i - RSSIq,i) ≤ T2, α=K2
(RSSIp,i - RSSIq,i) > T3, α=K3                                   (294)
The transmitted precoder 
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 combining two precoders (WPMI, 
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