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1. Background
The proposed group resource allocation (GRA) is proposed to meet two requirements in the Functional Requirements Document (22-12-0012r3). First, requirement #3 is regarding the device classes and complexity. Here, we have to support at least two classes of CPE with different complexity. The proposed group resource allocation is efficiently designed to support different classes of CPE. Second, requirement #5 is regarding the number of devices. Here, we have to support many number of devices, at least 2048 CPEs. In the network with several thounds of devices, we can significantly reduce the MAP overhead by using the proposed group resource allocation
2. Suggested text
1.1.1 Downstream Channel Descriptor (DCD)

The format of a DCD message is shown in Table 20. This message shall be transmitted by the BS at a periodic interval (Table 273) to define the characteristics of a downstream physical channel.

Table 20 — DCD message format

	Syntax
	Size
	Notes

	DCD_Message_Format() {
	
	

	Management Message Type = 0
	8 bits
	

	Configuration Change Count
	8 bits
	Incremented by one (modulo 256) by the BS whenever any of the values of this channel descriptor change. If the value of this count in a subsequent DCD remains the same, the CPE can quickly decide that the remaining fields have not changed and may be able to disregard the remainder of the message. This value is also referenced from the DS-MAP messages (see 330HTable 25).

	DCD Channel Information Elements (IEs)
	Variable in integer number of bytes
	331HTable 21

	Begin PHY Specific Section {
	
	

	Number of downstream burst profiles: n
	6 bits
	Number of burst profiles described in the current DCD message. Its maximum size corresponds to the maximum number of DIUC burst profiles contained in 332HTable 27.

	Reserved
	2 bits
	All bits shall be set to zero.

	for (i = 1; i ( n; i++) {
	
	“n” is defined as the “Number of downstream burst profiles” to be described in the current DCD message.  

	Downstream_Burst_Profile
	Variable
	PHY specific (333HTable 23)

	}
	
	

	}
	
	

	}
	
	


1.1.1.1 DCD Channel Information Elements

These are the allowed information elements that can be included in the DCD message. 

Table 21 — DCD channel information elements

	Name
	Element ID

(1 byte)
	Length

(bits)
	Description

	Downstream_Burst_Profile
	1
	Variable
	Value reserved for the burst profile (see 334HTable 23)

	EIRPBS
	2
	8
	Signed in units of dBm in 0.5 dB steps with a range from –64 dBm (encoded 0x00) to +63.5 dBm (encoded 0xFF). Values outside this range shall be assigned the closest extreme.

	TTG
	3
	8
	0x00-0xFF: range of TTG in 2.75 µs increments. Default set to 0x4D to allow for 210 μs for 30 km propagation. 

	RSSIR_BS_nom


	4
	8
	Initial ranging nominal signal strength per subcarrier to be received at the BS by a 0 dBi antenna gain, i.e., corrected for the gain of the BS receive antenna in the direction of the CPE and for 0 coupling and cable loss (see 335H7.14.2.8.1). Signed in units of dBm in 0.5 dB steps ranging from –104 dBm (encoded 0x00) to +23.5 dBm (encoded 0xFF). Values outside this range shall be assigned the closest extreme.

	Channel Action
	5
	3
	Action to be taken by all CPEs in a cell.

000: None

001: Switch

010-111:  Reserved

	Action Mode
	6
	1
	This is valid only for channel switch (Action = 001). 

Indicates a restriction on transmission until the specified Channel Action is performed. The BS shall set the Action Mode field to either 0 or 1 on transmission. A value of 1 means that the CPE to which the frame containing this element is addressed shall transmit no further frames until the scheduled Channel Action is performed. An Action Mode set to 0 does not impose any requirement on the receiving CPE.

	Action Superframe Number
	7
	8
	The superframe number (modulo 256) at which Channel Action shall be performed.

	Action Frame Number 
	8
	4
	Integer value greater than or equal to zero that indicates the starting frame number, within the Action Superframe Number, at which the Channel Action shall be performed by all CPEs.

	Number of Backup channels
	9
	4
	Number of backup channels in the backup and candidate channel list IE (See element 336HTable 22).

	Backup and Candidate channel list.
	10
	Variable


	See  337HTable 22 for specification

	MAC version
	11
	8
	IEEE 802.22 MAC version to which the message originator conforms.

0x01: IEEE P802.22 Standard

0x02 – 0xFF: Reserved


Table 22 a— Backup and Candidate channel list
	Syntax
	Size
	Notes

	Backup_and_candidate_channel_list_IE_Format() {
	
	

	Element ID = 10
	8 bits
	

	Length
	8 bits
	

	Number of Channels in the list
	8 bits
	

	For (i=0; i < Number of Channels in the list; i++) {
	
	List of backup channels in order of priority to be used by CPEs in case of loss of communication with the BS due to incumbents. This list may also include candidate channels, in which case they will follow the backup channels in the list, and will also be included in order of priority. The number of backup channels in the list is indicated in DCD Element ID 9 (see 338HTable 21). The list shall be a disjoint set with the current operating channel.

	Channel Number [i]
	8 bits
	

	Group Flag
	1 bits
	Flag to indicate whether the backup and or candidate channels are is used globally within a cell at the BS or locally within a at the group
0: Used globally within a cell at the BS
1: Used locally within a at the group

	If(Group Flag=1){
	
	

	GID [i]
	12 bits
	Group ID at which the backup and or candidate channels are is used locally within a group

	}
	
	

	}
	
	

	}
	
	


1.1.1.2 Downstream Burst Profile

Table 23 — Downstream burst profile format

	Syntax
	Size
	Notes

	Downstream_Burst_Profile_Format() {
	
	

	Type = 1
	8 bits
	

	Length
	8 bits
	

	DIUC
	6 bits
	339H7.7.2.1.1

	Reserved
	2 bits
	All bits shall be  set to zero

	Information Elements (IEs)
	Variable
	340HTable 24

	}
	
	


Table 24 — Downstream burst profile Information elements

	Name
	Element ID

(1 byte)
	Length

(bytes)
	Description

	DIUC mandatory exit threshold
	151
	1
	-64 dB (encoded 0x00) to +63.5 dB (encoded 0xFF)

CINR at or below which this DIUC can no longer be used and where change to a more robust DIUC is required (in 0.5 dB units).

	DIUC minimum entry threshold
	152
	1
	–64 dB (encoded 0x00) to +63.5 dB (encoded 0xFF)

The minimum CINR required to start using this DIUC when changing from a more robust DIUC is required (in 0.5 dB units)
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