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1. Suggested text

1.1 Group Resource Allocation
A large number of CPEs (at least 2048 CPEs) may be connected to the BS. Among them, some CPEs have similar traffic pattern, such as, payload size, traffic period, and data rate (PHY mode), etc. It is a burden of MAP overhead to allocate the resources to all CPEs individually. The Group Resource Allocation (GRA) is very efficient for a group of CPEs communicating using a same PHY mode and with a fixed payload size. The MAP overhead is significantly reduced by allocating the resources to the Group using bitmap format.
The group is composed of one H-CPE and many L-CPEs. Within the group, H-CPE is a controller of a group consisting of many L-CPEs. The H-CPE capabilities include access to the database services, identification of the group, network entry with BS, etc. All the L-CPEs within the group are synchronized to the H-CPE.
There are two types of group: fixed group and mobile (or portable) group. The type of group is determined according to the mobility of H-CPE. The H-CPE within fixed group is fixed on the building, house, tower, etc. The H-CPE within mobile (or portable) group is mobile (or portable) on the vehicles, etc.
The BS configures the group resource allocation by using the Group Resource Allocation Configuration (GRA-CFG) message, as shown in Table 174. The BS creates a new group, identifies the devices that are belonging to the group, and allocates the resources on a group basis. The GRA-CFG message includes the characteristics of group, such as Device Bitmap Size, Bitmap of Station ID, Group ID, Group Type, and Group Location. The group resource allocation configuration can be updated using the Group Resource Allocation Update (GRA-UPD) message, as shown in Table 175. The BS uses GRA-UPD message to add a device to a group or delete a device from a group. The DS/US-MAP message defines the access to the downstream/upstream resources, as shown in Table 25a and Table 34a, respectively. The format of a DS/US-MAP IEs is defined for the Individual Resource Allocation (IRA), as shown in Table 26 and Table 35, respectively. And the format of a DS/US-MAP GRA IEs is defined for the Group Resource Allocation (GRA), as shown in Table 30 and Table 41, respectively.
The backup and candidate channels can also be updated on a group basis using Backup and Candidate Channel List IE, as shown in Table 22a. When Group Flag is set to 1, the backup and candidate channels are used locally within a group. Otherwise, when Group Flag is set to 0, the backup and candidate channels are used globally within a cell. The backup and candidate channels are selected using the mobility and the location of H-CPE. Same channel is selected as the backup (or candidate) channel between the fixed groups. But if the groups could overlap, the backup (or candidate) channel shall be different to avoid interference among groups. On the other hand, different channels are selected as the backup (or candidate) channel between the fixed and the mobile group or between the mobile groups. But if the groups could not overlap, the backup (or candidate) channel could be same for frequency reuse. The backup and candidate channel list of each group shall be updated according to the periodic monitoring which checks whether the groups could overlap each other or new group appears. Therefore, when mobile group moves into other group, or when new group or incumbent user appears within a cell, the BS and CPEs can reduce the signaling overhead and can prevent QoS degradation by avoiding frequent channel switching.
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Figure 113 – Example of backup channel selection
Figure 113 shows an example of how the backup channel is selected. There are three fixed groups and single mobile group. The H-CPE of fixed groups is installed at the fixed object, such as farmhouse, building, tower, etc. The H-CPE of mobile group is installed at the mobile or portable object, such as car, train, ship, etc. In a relationship between the group 1 and the group 2, there are two fixed groups which is overlapping each other, thus the BS may allocate different backup channels, for example, backup channel #2 and backup channel #3, to the group 1 and the group 2, respectively. In a relationship between the group 1 and the group 3, there are two fixed groups which is not overlapping each other, thus the BS may allocate same backup channel, for example, backup channel #2, to both the group 1 and the group 3. In a relationship between the group 3 and the group 4, there are fixed and mobile groups which is overlapping each other, thus the BS may allocate different backup channels, for example, backup channel #2 and backup channel #3, to the group 3 and the group 4, respectively. In a relationship between the group 2 and the group 4, there are fixed and mobile groups which is not overlapping each other, thus the BS may allocate same backup channel, for example, backup channel #3, to both the group 2 and the group 4.
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Figure 114 – Example of backup channel decision

Figure 114 shows an example of how the backup channel is decided. When there are any idle backup channels which are not being allocated to other groups, the BS allocates the idle backup channels to the target group (①). When there are no idle backup channels to be allocated, the BS may first check if there exist any backup channels allocated to a fixed group. When there are any backup channels which are being allocated to fixed groups, and target group and fixed group do not overlap, the BS allocates the backup channels allocated to the fixed group, to the target group (②). A presence of a backup channel allocated to the fixed group may be first checked since a burden of changing the backup channels may exist when a state of a backup channel being currently allocated to a mobile group is changed to an unavailable backup channel, due to mobility of the mobile group, although it is determined that the allocated backup channel is available. When there are no backup channels which are being allocated to fixed groups, or when there are any backup channels which are being allocated to fixed groups but the target group and the fixed group overlap, the BS may check if there exist any backup channels allocated to a mobile group. When there are backup channels which are being allocated to mobile groups, and the target group and the mobile group do not overlap, the BS allocates the backup channels allocated to the mobile group (③). Although there are backup channels which are being allocated to the mobile group, but the mobile group and the target group are also overlap, the BS allocates the backup channels allocated to the fixed group or the mobile group (④). When there are also no backup channels which are being allocated to mobile groups, the BS allocates the backup channels allocated to the BS, to the target group (⑤). When at least two overlapping groups share the backup channels or when the BS and some groups share the backup channels, the BS may use a mechanism for proper resources sharing between the overlapping groups or the BS and some groups after channel switching.
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