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Text Proposal for multicell MIMO: Normalized Interference Power (15.3.14.3) 

Shuangfeng Han, David Mazzarese, Cheng shan, Sangwoo Lee, 

Hokyu choi, Heewon Kang
Samsung Electronics
Introduction
In current IEEE 802.16m D1, single BS precoding techniques with Multi-BS coordination is specified, which includes PMI coordination, supported by codebook-based feedback, and interference nulling, supported by codebook-based feedback or by uplink sounding. There are two types of PMI coordination schemes, PMI restriction and PMI recommendation. Single BS precoding with Multi-BS Coordination may be enabled by the ABS for one or several AMSs when CL MIMO precoding is applied in the serving and neighboring cells. The inter-cell interference can be mitigated by coordinating the precoders applied in neighboring cells via higher layer signaling, based on feedback from AMSs to their respective serving ABSs. With codebook-based feedback, PMI coordination can be applied as either PMI recommendation or PMI restriction, as instructed by the ABS.

For cell edge AMSs whose received SINR is below some threshold, requests for either PMI recommendation or restriction may be granted by BS. There may exist request conflicts both for AMSs within one cell and for AMS from different cells. For intra-cell request conflicts, ABS is able to make decision which request to accept via intra-cell scheduling. For inter-cell request conflicts, additional information shall be measured and fed back to serving ABS, and will also be forwarded to the corresponding adjacent ABS.  
Proposed additional information feedback: Normalized interference power (NIP):
Definition 1: Ratio of interference power from one dominant interfering BS to total interference power plus noise received by the MS. NIP can serve as an indicator of severity of interference on the dominant interference link
MS measures downlink channels of both serving BS and dominant interfering BSs, based on downlink reference signals such as midamble. NIP is defined as the Ratio of interference power from one dominant interfering BS to total interference power plus noise received by the MS.  The following equation can be used to calculate NIP.
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where 
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 is the NIP of the i-th dominant interfering BS on the k-th midamble symbol, 
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 is midamble signal received by MS from the i-th dominant interfering BS on the k-th symbol and n-th subcarrier,  
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, where 
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 is receiving processing matrix, 
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 is the estimated channel gain, 
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 is midamble signal, and 
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is precoding matrix, for the i-th dominant interfering BS.
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 is the total received signal at MS on the k-th symbol and n-th subcarrier , 
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 is midamble signal received by MS from serving BS, N is the total subcarrier number occupied by midamble. 
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Several methods are possible for calculation of NIP, including:

· NIP before receiver processing, with PMI precoding
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· NIP after receiver processing, with PMI precoding
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 is selected according to some metric, like maximal ratio combining (MRC) or Minimized mean square error (MMSE),  
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· NIP before receiver processing, without PMI precoding
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· NIP after receiver processing, with PMI precoding
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 is selected according to some metric, like maximal ratio combining (MRC) or Minimized mean square error (MMSE),  
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 is not included. 
To get average NIP, MS calculates NIP on multiple (N_midamble) consecutive midamble signals and get the average.

[image: image22.wmf](

)

(

)

(

)

_

1

_

Nmidamble

i

i

k

NIPk

NIP

Nmidamble

=

=

å


Note that this average can also follow similar method in average CQI calculation in IEEE 802.16e, with averaging factor specified by BS.

Definition 2:  Utilize channel measurement results in MS scanning
An MS selects the scanning candidate BSs using the information obtained from the BS through messages such as AAI_NBR-ADV and AAI_SCN-RSP. The scanning candidate BS number is N_BS. BS defines conditions when the MS shall initiate scanning procedure. BS also defines conditions when the MS shall report scanning measurement. The information includes CINR, RSSI etc. 

NIP is defined as ratio of RSSI from one dominant interfering BS to SUM RSSI from all dominant interfering BSs to MS.
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where 
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 is the NIP of the i-th dominant interfering BS, 
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 is the RSSI from the i-th dominant interfering BS.
UL overhead:

· For DL overhead reduction, quantization of NIP can be above some threshold, e.g., 1/n. 

· Maximal 2 bits are needed. E.g.: 

00    [1/n, 1/n+(n-1)/4n]                        01   [1/n+(n-1)/4n, 1/n+2*(n-1)/4n]

10    [1/n+2*(n-1)/4n, 1/n+3*(n-1)/4n]  11   [1/n+3*(n-1)/4n,1]
· Too Frequent feedback is not feasible, due to channel aging and overhead. NIP is based on long term channel measurement and frequent feedback is not needed.
NIP for resolving PMI coordination request conflicts:

· For requests with similar SINR, request with higher NIP has higher priority, since acceptance of request with higher NIP will bring more performance gain.  Vice verse. 
· For requests with similar NIP, request with higher SINR can be ranked with lower priority, targeting performance gain of AMSs with poorer channel condition. Also, the request t with higher SINR can be ranked with higher priority, targeting performance gain of AMSs with better channel condition, which may possibly lead to larger throughput.    
NIP for multicell MIMO trigger mechanism:

· Based on AMSs feedback of NIP, ABS determines thresholds for 2 types of multicell MIMO schemes and requests corresponding AMS for proper multicell MIMO scheme.
· Alternatively, ABS broadcasts or unicasts NIP thresholds for 2 types of multicell MIMO schemes. AMS will accordingly request for proper multicell MIMO scheme.  
· Or, based on channel measurements, AMS makes decision to request which type of multicell MIMO scheme. The decision is made by comparing measured NIP to predefined NIP threshold.
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<< Modify the text in table 52 on page 229 line 21 as shown below >>
------------------------------------------------- Text Start  ------------------------------------------ 
Table 52 – Feedback information for DL Multi-BS MIMO supported by codebook based feedback 
	
	Feedback information type
	Description

	Periodic feedback

	Base station ID
	Report BS_ID using Temp_BSID. Temp_BSID is diversity set member ID assigned to this ABS. 

	
	PMI report for serving and neighboring cell
	For PMI coordination among multiple ABSs

	
	PMI_coordination_subset indication
	Indicating one correlation level or two correlation levels associated with the PMI report for neighboring cell

	
	Additional measurement metric
Normalized interference power (NIP)
	Optional additional feedback for indicating the potential interference level improvement associated with the PMIs reported for the neighboring cells
Ratio of average interference power (with or without transmitter precoder) from ABS with BS-ID to the total interference power plus noise received by AMS, which serves as an indicator of severity of interference from corresponding ABS.

	
	CPMI for neighboring cell
	Concatenating PMI for neighboring cell

	Event-driven feedback
	Requesting Multi-BS MIMO
	For AMS reporting of its preference on single BS precoding with Multi-BS MIMO coordination using a MAC management message


--------------------------------------------  Text End  -------------------------------------------------
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