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Luciano Sarperi, Mythri Hunukumbure, Chris Williams, Kevin Power and Yanling Lu
Fujitsu 
Introduction
The System Requirements Document (IEEE 802.16m-07/002r4) states:
· IEEE 802.16m shall support interference mitigation schemes.

· IEEE 802.16m shall support flexible frequency re-use schemes.
This contribution provides a summary and analysis of the signaling requirements by the interference management contributions in TGm until session #55. The reviewed contributions have been compiled from the list of interference management contributions summarized in IEEE C802.16m-08/142 and additionally from contributions submitted thereafter. In particular, the interference management related contributions submitted for session #55 in the context of DL MIMO have been included. Since not all contributions have included simulation results it is difficult to evaluate the proposed interference mitigation schemes in terms of performance at this stage. However, the interference mitigation specific UL signaling mechanisms which are otherwise likely not to be covered by the fast feedback channel or MAC channel measurement reports, should be included in the SDD to ensure that at this stage the SDD supports the signaling required by the majority of interference management proposals. Although backhaul signaling is part of the SDD (IEEE 802.16m-08/003r3), it will not be covered by the 802.16m standard in detail and can therefore be treated with lower priority. 
Draft text to be included in the 802.16m System Definition Document (SDD) is also proposed.
Summary of Signaling Requirements

Table 1 summarises the signaling requirements of the analysed interference management contributions, split into UL signaling, DL signaling and backhaul signaling. Contributions which do not define the signaling requirements have still been included in order to provide a complete overview of interference management related contributions. 
Table 1 Summary of Signaling Requirements
	Reference #
	Title
	UL Signaling
	DL Signaling
	Backhaul Signaling

	C802.16m-07/115r1
	Inter-cell Interference Mitigation based on IDMA
	None
	None
	None

	C802.16m-07/165
	Dynamic Interference Coordination
	None
	None
	Frequency patterns and boost/attenuation value describing restrictions

	C802.16m-07/211
	Interference Mitigation with Coordinated Symbol Repetition
	None
	None
	None

	C802.16m-07/218r5
	A New Approach for Inter-cell Interference Randomization based on Cell/Sector-specific Interleaver Pattern
	None
	None
	None

	C802.16m-07/237
	Uplink Interference Cancellation of Layered Superposed OFDMA (LS-OFDMA) Transmissions
	None
	None
	None

	C802.16m-07/244r1
	Collaborative MIMO
	CQI
	None
	BS to central scheduler: CQI. 
Central scheduler to BS: scheduling decision

	C802.16m-07/278r1
	Uplink Interference Coordination/Control for 802.16m
	N/A
	Fractional power control information
	UL signal quality (e.g. IoT)

	S802.16m-08/005
	Interference Mitigation Performance with 4 antenna BS
	None
	None
	None

	C802.16m-08/017
	Frame Structure to Support Inter-cell Interference Mitigation for Downlink Traffic Channel using Co-MIMO and FFR
	Preamble CINR, interferer's cell ID, preferred beam index
	None
	Not defined

	C802.16m-08/034r1
	Adaptive Frequency Reuse for Interference Management in IEEE 802.16m System
	Interference level
	Not defined
	BS to radio resource control element: Interference level.

Radio resource control element to BS: Interference mitigation parameters



	C802.16m-08/039
	802.16m basic frame structure for improved intra-system coexistence
	None
	None
	None

	C802.16m-08/075
	Proposal for the Self-organization & Self-optimization in IEEE 802.16m System
	SINR, INR, intererer's cell ID
	None
	Not defined

	C802.16m-08/183
	Base Station Cooperation and Channel Sounding
	CSI
	None
	CSI

	C802.16m-08/238
	Frame structure for intra-system interference management
	None
	None
	None

	C802.16m-08/275
	EEE 802.16m UL Common Feedback
	NACK signal when about to be in outage, sent by SS to interfering BS directly 
	None
	None

	C802.16m-08/317r4
	Inter-BS Coordination for Interference Management in IEEE 802.16m
	Not defined
	Not defined
	E.g. Interference characteristics, interference measurements

	C802.16m-08/393
	Inter-Base Station Coordination for Interference Management
	Long term channel measurements, UL pilots/sounding
	Power adaptation parameters
	Interference over thermal noise (IoT), resources/transmission formats allocated, power allocation, CSI, beamforming weights, interference information, handover management, timing synchronisation, HARQ management

	C802.16m-08/403r3
	Downlink Symbol Structure Requirements for Supporting Adaptive Frequency Reuse in IEEE 802.16m
	Geometry and instantaneous SINR
	System configuration (bandwidth, power levels, system costs of reuse partitions)
	Not defined

	IEEE C802.16m-08/430
	PMI Restriction for the downlink Closed-loop MIMO
	Precoding matrix index with respect to interfering BS
	None
	Precoding matrix index with respect to interfering BS and related information

	C802.16m-08/443r2
	Inter-Cell Interference Management in DL/UL Control
	Interference reduction request
	None
	None

	C802.16m-08/488r1
	Classification of DL MIMO Modes
	None
	None
	None

	C802.16m-08/449
	Efficient MIMO downlink intercell interference cancellation using pre-coding
	Precoding vectors with respect to BS in preferred list (interfering BS)
	None
	Precoding vectors with respect to BS in preferred list and current resource allocation

	C802.16m-07/203r1
	Adaptive Frequency Reuse in IEEE 802.16m System
	Not defined 
	Not defined
	Not defined 

	C802.16m-07/243
	Closed-loop MIMO Macro Diversity
	Not defined
	Not defined
	Not defined

	C802.16m-07/282r3
	Updated Proposal for IEEE 802.16m System Architecture and Protocol Structure
	Not defined
	Not defined
	Not defined

	C802.16m-07/313r2
	ToC proposal for interference management of IEEE 802.16m SDD
	Not defined
	Not defined
	Not defined

	C802.16m-08/044r1
	Network MIMO for Inter-cell Interference Mitigation
	Not defined
	Not defined
	Not defined


Common UL Signaling

The UL feedback required by the majority of the proposed interference mitigation schemes listed in Table 1 is: Interfering Cell ID, Interference reduction request, Precoding vector (or precoding vector index with codebook based approach) with respect to interfering BS, Preamble SINR, Data region SINR and Long term SINR.
Out of these, the following signaling requirements are likely not to be covered by the standard fast feedback channel or MAC channel measurement reports and should therefore be included in the draft SDD:

· Interfering Cell ID
· Interference reduction request
· Precoding vector / precoding vector index with respect to interfering BS
In particular, feedback of the Precoding vector / precoding vector index with respect to the interfering BS is crucial for interference mitigation of closed-loop MIMO transmissions, proposed in C802.16m-08/449 and IEEE C802.16m-08/430. Note that the long term SINR could be obtained at the BS by averaging the data or preamble SINR reports from the MS.
Proposed Text
Insert the following text into SDD sections indicated below
---------------------------text start-----------------------------
11.x Interference Mitigation
11.x.1 Measurement and Reporting

A mobile station may feedback the following interference management related information:

· Interfering Cell ID

· Interference reduction request

· Precoding vector (or precoding vector index with codebook based approach) with respect to interfering BS

---------------------------------text end---------------------------

  


