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Interference Mitigation DG Text Proposal
I. Proposed Text Input to P802.16m Amendment Working Document

Chairman note: The following bracketed text has gained more than 50% support in IM DG company based straw-poll but less than 75% support. According to IM DG voting rule, the text is bracketed and submitted to TGm to be voted for accept in AWD.

-------------------------------------------------------Start of the Text-------------------------------------------------------

15.2.X.1.1.1 DL/UL Siganling

Insert the following bracketed text after the second paragraph:

[ Text 6: Bracketed Text of Intel/ZTE/CWiT

[The following text should be consistent with section 15.3.5.2.]

Essential system parameters and system configuration information is carried in the S-SFH, and is categorized into multiple S-SFH IEs. The S-SFH IEs are transmitted with different timing and periodicity. 

For FFR, the S-SFH SPx IE includes FFR partition size information needed for MS to conduct correct measurements. The period to transmit S-SFH SPx IE is N superframes, where the value of N is FFS.  Table x represents the S-SFH SPx IE.  If FFR is enabled, a frequency partition configuration indicator is transmitted in the SFH, and is termed the Downlink Frequency Partition Configuration Indicator (DFPCI).  The DFCPI s either 4, 3 or 2-bits depending on the system bandwidth. The number of frequency partitions which is defined by a parameter Frequency Partition Count (FPCT), and the number of PRUs allocated to frequency partition i which is defined by a parameter Frequency Partition Size (FPSi),  are determined from DFPCI as shown in Table 651 and Table 652 and Table BB. 

[This section should be consistent with section 15.3.5.2.1.]

Table x S-SFH SPx IE

	Syntax
	Size (bit)
	Notes

	S-SFH SPx IE format () { 
	
	

	…
	
	

	FFR_ENABLE
	1
	0 if FFR is not enabled (pure reuse-1 system)

1 if FFR is enabled (4 FFR partitions or 3 partitions where reuse-1 partition size is zero)

	  If (FFR_ENABLE == 1) {
	
	

	    DFPCI
	4~2
	The Downlink FFR partition configuration is defined by Downlink Frequency Partition Configuration Indicator (DFPCI) 

The sequence is from low logical index of frequency partition to high logical index of frequency partition. 

For 20MHz bandwidth, DFPCI is 4 bits which defines 16 configurations; for 10MHz, 8.75Mhz, and 7MHz bandwidth, DFPCI is 3 bits, which defines 8 configurations. For 5MHz, DFPCI is 2 bits, defining 4 configurations. The FPCI and FFR partitions size mapping is defined in table 651, BB, 652.

	  }
	
	

	  …
	
	

	}
	
	


 [All FPC related table are deferred for further discussion]
In addition to FFR configuration information, S-SFH SPx IE includes resource metric information needed for MS to select DL frequency partition in case of distributed permutation, or to select subchannel in case of localized Permutation, as indicated in Table y. The period to transmit S-SFH SPx IE is N superframes, where value of N is TBD.
Table y S-SFH SPx IE

	Syntax
	Size (bit)
	Notes

	S-SFH SPx IE format () { 
	
	

	…
	
	

	If (FFR_ENABLE == 1){
	
	

	for (i=0; i < 2; i++) {
	
	

	Resource_Metric
	8
	Resource metric for two power de-boosted frequency partitions in reuse 3 frequency region. Resource metric of the partition with lower partition index is sent first, followed by the resource metric of the other partition. 

Example: Partition(0) is reuse-1 partition, partition(1) is reuse-3 with power boosting, partitions(2) and partition(3) reuse-3 with power de-boosting; the resource metric of partition(2) will be sent first, and partition(3) will be sent after that.

The resource metric is defined as a fractional number between 0 and 1. It is encoded as unsigned digital as following with resolution 1/ 256.

Resource metric of FFR partition(0) with reuse-1 is fixed as ‘1’;

Resource metric of FFR partition(i) with power boosting is calculated as following: resource metric(i) = 3 – sum(resource metric of partition with power de-boosting);



	  }
	
	

	   …
	
	

	}
	
	

	  …
	
	

	}
	
	


[This section should be consistent with section 15.3.6.5.2.9.]
To allow CQI report for FFR partition other than active partition, wideband CQI feedback of the alternate partition is multiplexed with CQI feedback of the AMS’ current active partition. The period of this alternate CQI is sent every N frames, where N is TBD.

ABS use the CQICH allocation A-MAP IE to control AMS CQI reporting. ABS may send a new CQICH allocation A-MAP IE to reconfigure the CQI reporting after receiving Frequency Partition Switch Indicator (FPSI). 

[Insert the following for CQICH allocation A-MAP IE, table 682]

	Syntax
	Size in bits 
	Description/Notes

	Feedback-Allocation-MAP_IE() {
	-
	-

	A-MAP IE Type
	[4]
	Feedback Allocation A-MAP IE = 0b0010

	…
	…
	…

	Allocation Period (p)
	[3]
	A feedback is transmitted on the FBCH every 
[image: image1.wmf]p

2

frames

	Alternate FFR partition CQI feedback Period (q)
	2
	Long term CQI Feedback reports are transmitted on the FBCH channel every [2*(2^q)]*[2^p] frames, the CQI is the A-MAP partitions’ CQI

	FPSC
	[2]
	Frequency Partition Switch Confirm /Command: ABS Confirm or command AMS to send CQI of the Frequency Partition and Reuse Factor in the future:

0b00: Frequency Partition index 0

0b01: Frequency Partition index 1

0b10: Frequency Partition index 2

0b11: Frequency Partition index 3

FFR Frequency Partition index is specifieed in section x.x.x.x.x.

	…
	…
	…


And delete the corresponding columns of line 12~52 of page 226 in table 682:

[This section should be consistent with section 15.3.9.3.1.]

A Frequency Partition Selection Indicator (FPSI) is required for MS using Distributed Permutation to feedback preferred partition. The FPSI is sent in P-CQICH channel, using 4 codewords in the 6-bit CQICH code space. The FPSI is defined as following:

	58
	0b111010
	Select FFR partition 1 (reuse-1)
	PFBCH
	The feedback CQI afterward is for this FFR partition.

	59
	0b111011
	Select Frequency partition 2 (reuse-3)
	PFBCH
	Same as above

	60
	0b111100
	Select Frequency partition 3 (reuse-3)
	PFBCH
	Same as above

	61
	0b111101
	Select Frequency partition 4 (reuse-3)
	PFBCH
	Same as above


For AMS using localized permutation, it reports the preferred sub-channels and their corresponding CQI in CQICH channel according to the signaling defined in section 15.3.9.3.x.  The selection of preferred partition in case of distributed permutation or of preferred subchannels in case of contiguous permutation is described below.

]

15.2.X.1.1.2 Operation procedure

Insert the following bracketed text as follow:
[ Text 13: Bracketed Text from Intel/ZTE/CWiT

15.2.X.1.1.2.1 ABS Broadcast and Update of DL FFR information
FFR partition information is broadcasted in SFH every supper frame, and the resource metric of is broadcasted every N super frames, where N is TBD.
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Figure. yyy
15.2.X.1.1.2.2 AMS feedback recommend FFR partition

In case of Distributed permutation, AMS send Frequency Partition Selection Indicator (FPSI) to ABS to indicate whether it need to switch to a different FFR partition or it will stay in the current FFR partition. 

ABS may send a new CQICH allocation IE in the next frame to response to AMS’ FPSI. After AMS receive a CQICH allocation IE, AMS should send CQI report according to the new configuration. 

The operation procedure is illustrated in the following figures:
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Figure xxx: AMS send FPSI and ABS agrees to change FFR partition Example
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Figure yyy: AMS send FPSI and ABS refuses to change FFR partition

15.2.X.1.1.2.3 Initial FFR Partition for AMS at system entry
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Figure zzz.

When FFR is applied in system, AMS is assumed to uses reuse-3 with high transmission power when it enters the system, if not indicated by ABS. Only after AMS has received one superframe which has the resource metric information, it will start to use the resource metric to recommend its preferred partition to ABS in case of DRU, or select the preferred sub-channels in case of LRU, as defined in previous section.
15.2.X.1.1.2.3 AMS FFR Partition Selection in case of Distributed Permutation

AMS selects the preferred FFR partition as following:

AMS estimates the average SINR on each FFR partition, and then estimates the MCS Rate according to Link Adaptation procedure. The Estimated MCS Rate and PER, is used to calculate the expected SE on the next frame as follow:

Expected_SE = MCS_Rate * (1-PER);

AMS then calculates the normalized SE of each partition as follows:

Normalized_SE(i) = Expected_SE(i) / Resource_Metric(i);

AMS compares the Normalized_SE(i) of each partition, and selects the Partition with maximum Normalized_SE(i). The Normalized SE(i) can be smoothed (filtered) to avoid rapid changes in partition selection.  If this Normalized_SE(i) is of a different FFR partition than current partition choice, and it is x% (FFS) higher than current partition’s normalized SE, AMS should report a switch of FFR partition and report CQI in CQICH channel according to the signaling defined in section 15.3.9.3.1.
15.2.X.1.1.2.4 AMS FFR Partition selection in case of Localized Permutation
[Note: this section will depend on whether CRU is allowed in FFR reuse-3 partitions.]

When AMS is using LRU permutation, and Best-M feedback is enabled, it indicates to BS its preferred sub-channels for downlink transmission. BS can allocate DL resources in this preferred sub-channel, and also can allocate DL transmission in other sub-channel as needed.

AMS selects the preferred sub-channels as following:

AMS estimates the average SINR on each sub-channel of all FFR partitions, and then estimates the MCS Rate according to Link Adaptation procedure. The Estimated MCS Rate and PER of each sub-channel, is used to calculate the expected SE on the next frame as follow:

Expected_SE = MCS_Rate * (1-PER);

AMS then calculates the normalized SE of each sub-channel as follow:

Normalized_SE(m) = Expected_SE(m) / Resource_Metric(i);

Here, ‘i’ is the FFR partition index of the corresponding sub-channel ‘m’.  AMS then selects the sub-channel with maximum Normalized_SE(m). 

]

--------------------------------------------------------End of the Text-------------------------------------------------------
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