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Abbreviations
ASN
Access Service Network
BS
Base Station
DL
Downlink
E-UTRA
Evolved UMTS Terrestrial Radio Access
FFR
Fractional Frequency Reuse

IFCO
Interference Coordination
LTE
Long Term Evolution
MS
Mobile Station
NCMS
Network Control and Management System
SINR
Signal-to-Interference and Noise Ratio
UL
Uplink
UMTS
Universal Mobile Telecommunications System

Motivation
For systems operating in multi-cellular deployments with frequency reuse 1 or fractional frequency reuse (mixed reuse 1/reuse 3 operation), simulations have shown that by coordination of transmissions within near-by sectors the sector edge throughput can be improved without sacrificing the overall throughput [1, 2]. Already a rather simple request and grant mechanism between adjacent cells, as presented in [2], increase the cell edge throughput by about 25 % in isolated overloaded cells.
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Figure 1: Cell edge and overall sector throughput without (green, red) and with (blue, violet) coordinated scheduling and different update periods tC,up for exchanging information a) & b) and inter-BS signaling/processing delays tC,delay (by courtesy of the author Marc Necker).
Figure 1 with simulation results from a more advanced optimization scheme presented in [1] shows that coordinated scheduling (blue, violet) allows an increase of the sector edge throughput by more than a factor of two compared to uncoordinated scheduling (green, red).
To allow for such coordination, it is required to exchange
a) measurements of inter-sector channels, separately for each BS-MS channel, and
b) scheduling constraints
between BSs. The former enables the BSs to predict the interference that would occur by certain scheduling constellations, the latter helps avoiding such unfavorable constellations, thereby on average increasing SINR and throughput.
LTE/E-UTRA already contains capabilities to measure path loss/shadowing for each MS to BS and exchange resource blockings (up to every 200 ms) via the X2 interface between eNode-Bs (base stations) [3, 4]. Within WiMAX/IEEE 802.16, an analogous information exchange could be carried over the inter-BS reference point R8 of the ASN reference model [4], but should not be limited to a pure inter-BS exchange so to not preclude (partly) centralized coordination schemes.
We therefore propose to extend the control and management interface and procedures of IEEE 802.16m to allow for an exchange of information a) and b) between BS and NCMS. The interference coordination entity inside the NCMS may be integrated into a BS or be co-located with a set of BSs or be carried out as a network-wide central coordinator, but this is implementation dependent and out of scope of IEEE 802.16m.
Proposed Text for SDD

Add the following text to [5]. Italic text marked yellow is informative only.
-------------------------------------------------------------Start of the Text-------------------------------------------------------
10 Medium Access Control
10.x Interference Coordination
10.x.y Interference Estimation

The exact inter-sector measurement technique to adopt for 16m has been left out, but should be discussed on in an upcoming “interference coordination” rapporteur group.

On request of the NCMS, a BS shall periodically
1. measure UL radio channel properties to MSs within and outside its own sector and provide measurement results back to the NCMS,

2. instruct its MSs to measure the DL radio channel to its serving BS and other BSs and provide measurement results reported by its MSs back to the NCMS.
On request of the NCMS, a BS shall report to the NCMS
1. the DL transmit power and UL (MS’s) transmit power used, and
2. antenna configuration and weights used for communication in DL and UL,
separately for each MS or class of MSs or frame region, periodically or after exceeding a configurable deviation from the last reported values.
10.x.z Interference Mitigation

A BS shall obey scheduling/frame building constraints given by the NCMS. This includes the ability of the NCMS to instruct a BS to
1. assign each of its MSs to one or mores classes of MSs, and

2. define regions within the frequency and time domain resource plane of a frame, and

3. constrain
i) the regions a class of MSs is allowed or is not allowed to be scheduled within, and
ii) the transmit power range allowed for transmissions within a certain region, and
iii) the antenna configuration and weights used for transmissions within a certain region.
Each such configuration by the NCMS shall be associated with a starting frame number and periodicity. These configurations shall be updateable in a dynamic fashion. A BS shall be capable to exchange and enforce configuration changes with a limited latency. (exact latency to be defined)
--------------------------------------------------------------End of the Text-------------------------------------------------------

























  


