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1. Introduction  
As defined in the SDD, each downlink / uplink subframe is divided into a number of frequency partitions, where each partition consists of a set of physical resource units across the total number of OFDMA symbols available in the subframe. Each frequency partition can include contiguous (localized) or non-contiguous (distributed) physical resource units. One of the key issues in 16m multi-hop relay design is how to efficiently allocate the frequency partition to RS to achieve high spectrum efficiency while avoiding the interference.
Fig.1 illustrates an example of the frequency partition allocation for relay link and access link. For simplicity, only downlink transmission is illustrated, including BS(MS, BS(RS and RS(MS transmission. The BS always uses its own frequency partitions for BS(MS and BS(RS transmission. As for RS(MS transmission, the RS may occupy a different frequency partition for the data communication to the attached MSs, or share the same frequency partitions with the BS. 

[image: image1]
Fig. 1 Frequency partition allocation for RS
2. Frequency partition allocation
RS may occupy one entire frequency partition for the data communication to the attached MS. As an example illustrated in Fig.2, the BS sector #2 uses the frequency partition #2 to communicate with its MSs or RSs, and the demonstrated RS in its coverage is allowed to use the frequency partition #1 to communicate with its attached MSs. Note that it does not cause the interference with the neighbor sector, as the RS is much far away from any other stations which uses the same frequency partition (e.g. the BS sector #1). 
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Fig.2 Example of allocating one separate frequency partition for RS
However, it is not always feasible to allocate a free frequency partition for RS. RS may use the frequency partition occupied by its superordinate BS or other RSs. It can be divided into non-cooperation mode and cooperation mode for the frequency partition sharing in RS.

Non-cooperation mode for the frequency partition allocation 

There are several cases that RS may share the frequency partition with its superordinate BS or other RSs.

1) Free frequency partition is not always available for relay stations. An RS may be operated in a location where no free frequency partition allocation is possible due to interference from all other neighbor stations. As illustrated in Fig. 3, it is assumed that the subframe resource is divided into three frequency partitions and each sector is allocated one frequency partition. The RS is located at the cell edge of three sectors. It is impossible for the RS to occupy a separate frequency partition, as it may cause co-channel interference with the neighbor access stations (e.g. BS or RS) which use the same frequency partition. In this case, a possible scheme for the RS is to share the same frequency partition with its superordinate BS (i.e. BS sector #2). Another example is illustrated in Fig. 4 to show that several RSs share one frequency partition.
2) There are possibly only few MSs within RS coverage with little traffic load. In this case it is not economical to allocate an entire frequency partition for the RS. It is more efficient to let several RSs or BS to share one frequency partition resource. 

3) Additionally, if MS is served in a region which is covered by multiple short-range RSs, sharing the same frequency partition among these RSs could avoid unnecessary intra-cell handover.
To avoid the interference, frequency partition resource units are orthogonally allocated for the access stations (RS and BS) sharing the frequency partition. In other words, each access station occupies different resource units of the frequency partition for the communication. It may achieve higher frequency reuse efficiency by allowing different RSs occupy the same resource units to serve the MSs which does not experience significant inter access station interference. 
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Fig.3 Example of RS sharing the frequency partition with it superordinate BS
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Fig.4 Example of RSs sharing one frequency partition
Cooperation mode for the frequency partition allocation 

For the purpose of cooperation, it is required that several RSs and / or BS transmit using the same time-frequency resource block (resource unit) for collaboration to achieve diversity or multiplexing gain. In this cooperative relay case, the transmissions of RSs or BS are performed by using the same frequency partition simultaneously. That is to say, the transmitting antennas in RSs and / or BS simultaneously transmit the same or different signals using the same resource unit during the transmission of a burst to the subordinate stations. In the cooperation mode, all the involved access stations (e.g. RS or BS) use the same resource units of the frequency partition simultaneously for the cooperative communication.
3. RS grouping
RS group is defined as a set of several RSs or BS which share the common frequency partition with non-cooperation or cooperation mode. These involved RSs or BS may occupy orthogonal resource units (non-cooperation mode), or the same resource units (cooperation mode) for the communication. Note that the concept of RS group should exclude the frequency partition reuse scenario among RSs. If a RS is far away from another access station, they may occupy the same frequency partition for the communication and would not cause any co-channel interference in Tx/Rx. The comparison of RS group and frequency partition reuse is illustrated in Fig. 5.
[image: image6.emf]
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Fig.5 RS group and frequency partition reuse
4. Proposed Text for SDD

[Insert the following text in the section 15 “Support for multi-hop relay”]
-------------------------------  Text Start  ---------------------------------------------------

15.x RS grouping

RS may share the frequency partitions with its superordinate BS or other RSs. The RSs and/or the BS sharing the common frequency partition constitute a RS group. The RSs and/or BS in a RS group may cooperatively serve an MS, using the same resource units. 
-------------------------------  Text End  ---------------------------------------------------
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