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Proposed improvements to the DS-MAP and US-MAP section

6.8.2 Downstream Map (DS-MAP)

The format of a DS-MAP message is shown in Table 1. The DS-MAP message defines the access to the downstream information. If the length of the DS-MAP message is a non-integral number of bytes, the length field in the MAC header is rounded up to the next integral number of bytes. The message shall be padded to match this length, but the CPE shall disregard the four pad bits.

Table 1 —DS-MAP message format

	Syntax
	Size
	Notes

	DS-MAP_Message_Format() {
	
	

	Management Message Type = 1
	8 bits
	

	Synchronization Field
	16 bits
	Table 2

	DCD Count
	8 bits
	Matches the value of the configuration change count of the DCD, which describes the downstream burst profiles that apply to this map.

	BS ID
	48 bits
	See Table 43

	AMC Subchannel
	1 bit
	Indicates whether the adjacent subcarrier permutation is used in the downstream or not.

	Begin PHY Specific Section {
	
	

	for (i = 1; i ( n; i++) {
	
	

	DS-MAP_IE()
	Variable
	PHY specific (6.8.2.1)

	}
	
	

	}
	
	

	Padding Nibble
	4 bits
	

	}
	
	


Table 2 —Synchronization field

	Syntax
	Size
	Notes

	Synchronization_field() {
	
	

	Frame Duration Code
	8 bits
	See Table 43

	Frame Number
	8 bits
	See Table 43

	}
	
	


6.8.2.1 DS-MAP IE

Table 3 —DS-MAP information elements

	Syntax
	Size
	Notes

	DS-MAP_IE() {
	
	

	DIUC
	5 bits

	6.8.2.1.1

	If (DIUC == 30)
	
	

	Extended DIUC Dependent IE
	Variable
	6.8.2.1.2

	else {
	
	

	If (INCLUDE_CID) {
	
	The DS-MAP starts with INCLUDE_CID =0. INCLUDE_CID is toggled between 0 and 1 by the CID-SWITCH_IE() – see 6.8.2.1.2.2

	N_CID
	4 bits 

	Number of CIDs assigned for this IE

	for (i=0; i<N_CID; i++)
	
	

	CID
	12 bits

	Unicast/Multicast/Broadcast CID. In case of a dummy allocation, the BS shall use the Padding CID – see Table 276

	}
	
	

	Duration
	11 bits

	Number of MAC slots (29*60= 1740)

	
	
	

	
	
	

	
	
	

	Boosting
	3 bits
	000: normal (not boosted)

001: +6dB

010: -6dB

011: +9dB

100: +3dB

101: -3dB

110: -9dB

111: -12dB

	}
	
	

	If (!byte_boundary)
	
	

	Padding Nibble
	4 bits
	

	}
	
	


6.8.2.1.1 DIUC Allocations

Table 4 
 illustrates the various DIUC values used in the MAC. In particular, it is important to highlight the use of the self-coexistence DIUC interval in Passive Mode, which can be seen as an in-frame quiet period, where the intention is to sense for the presence of other co-located 802.22 cells in the area. More specifically, this interval is used by 802.22 stations to look for both CBP and BS beacons. This allows flexibility for the 802.22 system to efficiently coexist with other nearby 802.22 systems.

The DIUC = 12 may be used for allocation of channels for PAPR reduction schemes. 

Table 4 —DIUC values

	DIUC
	Usage

	0
	Self-Coexistence (Passive Mode)

	1-28
	Burst Profiles (Fixed: 4 rates*3 modulations + 1/4QPSK= 13)
[Note: type of FEC codec indicated in DCD, one type per BS]

	29
	PAPR Reduction

	
	

	30
	Extended DIUC

	31
	End of MAP


6.8.2.1.2 DS-MAP Extended DIUC IE

Table 5 —DS-MAP extended IE general format

	Syntax
	Size
	Notes

	DS_Extended_IE() {
	
	

	Extended DIUC
	4 bits
	

	Length
	4 bits
	

	Unspecified Data
	Variable
	All bits set to zero.

	}
	
	


6.8.4 Upstream Map (US-MAP)

The format of a US-MAP message is shown in Table 6. The US-MAP message defines the access to the upstream channel.

The CID field carried in the MAC header of the PDU where this message is transmitted represents the assignment of the IE to a unicast 
address, or the padding CID. When specifically addressed to allocate a bandwidth grant, the CID shall be the Basic CID of the CPE. A UIUC shall be used to define the type of upstream access and the upstream burst profile associated with that access. An Upstream_Burst_Profile shall be included in the UCD for each UIUC to be used in the US-MAP.

Table 6 —US-MAP message format

	Syntax
	Size
	Notes

	US-MAP_Message_Format() {
	
	

	Management Message Type = 3
	8 bits
	

	

	
	

	UCD Count
	8 bits
	Matches the value of the Configuration Change Count of the UCD, which describes the upstream burst profiles that apply to this map.

	Allocation Start Time
	5 bits


	Effective start time (in symbols
) of the upstream allocation defined by the US-MAP

	If (AMC Subchannel){
	
	

	    US_BAND_MAP
	Variable
	See Table 7

	}
	
	

	Begin PHY Specific Section {
	
	

	for (i = 1; i ( n; i++) {
	
	

	US-MAP_IE()
	Variable
	PHY specific (6.8.4.1)

Define upstream bandwidth allocations. Each US-MAP message shall contain at least one IE that marks the end of the last allocated burst.  (UIUC=31 as defined in Table 9).

	}
	
	

	}
	
	

	If (!byte_boundary)
	
	

	Padding Nibble
	0-7 bits

	

	}
	
	


Table 7 — US_BAND_MAP

	Syntax
	Size
	Notes

	US_BAND _MAP() {
	
	

	New format Indicator
	1bit
	0 = Use the latest US_BAND_MAP

1 = New US_BAND_MAP

It can be 1 or 0 on the first frame, but only 0 on the other frames in the superframe.

	if(New format Indicator)
	
	

	{
	 
	

	     Nband
	6bits
	The total number of AMC bands selected for AMC subchannel

	     if(Nband < 10 or Nband > 50){
	
	

	        for(i=0 ; i<Nband ; i++)
	
	

	           Band Index
	6bits
	If Nband is less than 10, each BandIndex indicates the index of the selected AMC band for AMC subchannels. If Nband is larger than 50, it indicates the index of the diversity band not using for AMC subchannels.

	     }else{
	
	

	           BandBITMAP
	60bits
	The n-th LSB represents the n-th band. If n-th band is AMC band for AMC subchannel, it is 1.

	}
	
	

	}
	
	

	}
	
	


6.8.4.1 US-MAP IE

The US-MAP IE is shown in Table 9, and is used to define the upstream bandwidth allocations. The first US-MAP IE shall start at the lowest numbered sub-channel on the first symbol defined by the allocation start time field of the US-MAP message. These IEs shall represent the number of sub-channels provided for the allocation. Each allocation IE shall start immediately following the previous allocation and shall advance in the frequency domain within the number of sub-channeis allocated to this IE and then jump to the next symbol in the first sub-channel of the allocation and so on until the end of the US frame. In the case of the CDMA bursts, they can be concatenated in the time direction A Burst Descriptor shall be specified in the UCD for each UIUC to be used in the US-MAP.

Table 8 —US-MAP information elements

	Syntax
	Size
	Notes

	US-MAP_IE() {
	
	

	CID
	12 bits

	Table 3

	UIUC
	5 bits
	6.8.4.1.1

	If ((UIUC ( 0) && (UIUC ( 1)) {
	
	

	Number of symbols
	5 bits
	Number of symbols for the coexistence window at the end of the frame including the one symbol buffer before the CBP burst  and the one symbol buffer following the CBP burst to absorb the propagation time.

	}
	
	

	} else if (UIUC (2) && (UIUC ( 3) ) {
	
	

	
	
	

	Number of Subchannels
	8 bits

	Align Figure 11 for allocation spanning the total width of the upstream sub-frame.

	
	
	

	
	
	

	
	
	

	}
	
	

	} else if 
(UIUC (4) && (UIUC ( 6) ) {
	
	

	       US-MAP CBP Channel IE
	16 bits
	6.8.4.1.2.3

	Number of Subchannels
	8 bits
	

	Number of symbols
	7 bits

	

	}
	
	

	} else if (UIUC == 15) {
	
	

	US_Extended_IE()
	Variable
	6.8.4.1.2

	} else if (UIUC == 14) {
	
	

	CDMA_Allocation_IE()
	32 bits
	6.8.4.1.2.2

	} else {
	
	

	AMC_Subchannel

	1 bit
	Indicates whether AMC subchannel is used for the burst of this CID

0= AMC subchannel is not used

1= AMC subchannel is used

	If(AMC_Subchannel){
	
	

	If(frame==0){
	
	The same band should be used during the superframe.

	SelectedBandBITMAP
	variable
	It represents the index of bands to be allocated for this CID among the all AMC bands selected for AMC subchannel. It consists of the bits with same value of Nband. The n-th bit is 1 if n-th band is allocated.

	}else{
	
	

	Number of Subchannels
	8 bits
	Align Figure 11 for allocations spanning the total width of the upstream sub-frame.

	MDP
	1 bit
	Measurement Data Preferred

Used by the BS to indicate to the CPE that this upstream allocation is to be preferably used by the CPE for the specific purpose of reporting back any measurement data. The measurement data to be reported is in connection to the specified Transaction ID. 

In case the CPE does not have anything to report, it can use this allocation for any other data. This is useful, for example, after a quiet period. 

0 = Measurement data not required (default)

1 = Measurement data preferred

	MRT
	1 bit
	Measurement Report Type

In case MDP == 1, this field indicates which type of report the BS wants the CPE to send back.

0 = Detailed (see 6.8.22.3.1.1 thru 6.8.22.3.1.5)

1 = Consolidated (see 6.8.22.3.1.6)

	CMRP
	1 bit
	Channel Management Response Preferred

Used by the BS to indicate to the CPE that this upstream allocation is to be used for confirming or not the receipt of the channel management command with the Transaction ID specified.

0 = Channel management response not required (default)

1 = Channel management response required

	Transaction ID
	16 bits
	The transaction ID of the corresponding channel management or measurement request for which a response/report is required by the BS.

	

	
	



	}
	
	

	If (!byte_boundary)
	
	

	Padding Nibble
	0-7 bits 

	

	}
	
	


6.8.4.1.1 UIUC Allocations

Table 8 specifies the UIUC incorporated into the MAC. In particular, the self-coexistence UIUCs (in both modes) have the same applicability to their DIUC counterpart (see 6.8.2.1.1).

Table 9 —UIUC values

	UIUC
	Usage

	0
	Self-Coexistence (Active Mode)

	1
	Self-Coexistence (Passive Mode)

	2
	UCS Notification

	3
	BW Request

	4
	CDMA UCS Notification

	5
	CDMA BW Request

	6
	CDMA Ranging

	7-28
	Burst Profiles (Fixed: 4 rates*3 modulations + 1/4QPSK= 13)
[Note: type of FEC codec indicated in DCD, one type per BS]

	
	

	29
	CDMA Allocation IE

	30
	Extended UIUC

	31
	End of Map


6.8.4.1.2 US-MAP Extended UIUC IE

Table 10 —US-MAP extended IE general format

	Syntax
	Size
	Notes

	US_Extended_IE() {
	
	

	Extended UIUC
	5 bits
	 Values specific to the Extended IE: 0-15.

	Length
	4 bits
	Length is the number of octets following this field – range = 0-15 octets

	Unspecified Data
	Variable
	

	}
	
	


6.8.4.1.2.1 US-MAP Power Control IE

Table 11 —US-MAP power control IE format

	Syntax
	Size
	Notes

	Power_Control_IE() {
	
	

	Extended UIUC
	5 bits
	Fast power control = 0x00

	Length
	4 bits
	Length is the number of octets following this field

	Power Control
	7 bits
	Signed integer which expresses the change in power level (in 0.25 dB units) that the CPE should apply to correct its current transmission power

	}
	
	


6.8.4.1.2.2 CPE Maximum Transmit EIRP IE

The upper bound in maximum transmit EIRP for the CPE defined according to the algorithm described in 6.13.5 shall be indicated throught the IE described in Table 62a.

Table 62a—US-MAP maximum EIRP IE format

	Syntax
	Size
	Notes

	Maximum_EIRP_Control_IE() {
	
	

	Extended UIUC
	5 bits
	Maximum EIRP control = 0x01

	Length
	4 bits
	Length is the number of octets following this field

	Maximum CPE Transmit EIRP
	7 bits
	Integer which expresses the maximum EIRP level (in 0.5 dB units) from 0 dBm to +63.5 dBm that the CPE should apply to its current transmission power

	}
	
	


The default value of maximum EIRP is 36dBm if not indicated.
6.8.4.1.2.3 US-MAP Dummy IE

Table 12 —US-MAP dummy IE format

	Syntax
	Size
	Notes

	Dummy_IE() {
	
	

	Extended UIUC
	5 bits
	0x03

	Length
	4 bits
	Length is the number of octets following this field – range = 0-15 octets

	Unspecified Data
	Variable
	

	}
	
	


6.8.4.1.2.2 4S
-MAP CBP Channel IE

Table 13 —US-MAP CBP Channel IE format

	Syntax
	Size
	Notes

	Dummy_IE() {
	
	

	Extended UIUC
	5 bits
	0x04

	Length
	4 bits
	

	Channel Number
	7 bits
	Channel number in which the CPE shall listen to the medium for a coexistence beacon. In case the channel number is different from the operating channel, the Number of Slots filed in the US-MAP shall indicate the amount of time the CPE can stay in the foreign channel before returning to its operating channel.

	}
	
	


6.8.4.1.3 CDMA Allocation IE

Table 14 —CDMA allocation IE format

	Syntax
	Size
	Notes

	CDMA_Allocation_IE() {
	
	

	
	
	

	Repetition Coding Indication
	2 bits
	Indicates the repetition code used inside the allocated burst.

0b00 – No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	Code
	1 bit
	Indicates the Code sent by the CPE.

	Symbol
	8 bits
	Indicates the PHY symbol used by the CPE.

	Channel
	7 bits
	Identifies the channel used by the CPE to send the Code.

	Usage
	1 bit
	This field can mean two different things depending upon the type of Code used.




If (Code = Incumbent)

This field indicates whether the CPE shall transmit only the MAC header with the notification.

1 = yes; 0 = no

	}
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Abstract


This contribution proposes changes to the DS-MAP and US-MAP sections of the 802.22 Working Document version 0.3.6.  Most changes are explained in the accompanying comments.











�PAGE \# "'Page: '#'�'"  �� Number of DIUC and UIUC augmented to 32 for more flexibility and to include the information on the payload FEC rate and modulation.


�PAGE \# "'Page: '#'�'"  ��167 connections for multicast should be sufficient


�PAGE \# "'Page: '#'�'"  ��12 bits gives a range of 4,000 CIDs.  A typical WRAN cell will typically serve a maximum of 255 CPEs to provide a reasonable quality of service.  This represents 16 CIDs per CPE on average which should be amply sufficient. 


�PAGE \# "'Page: '#'�'"  �� DS mapping of the diversity payload is linear in the frequency direction and then stepping in the time direction.


�CID 11, 87, 177, 178, 526.


Updates from Wendong


�PAGE \# "'Page: '#'�'"  ��In the upstream, the only address that is allowed is that of the base station since it is a point-to-multipoint network.  Only a unicast address is needed unlike in the downstream case.


�PAGE \# "'Page: '#'�'"  ��Not needed for a TDD system since the upstream TV channel will be the same as for the downstream.  If we want to cover for a later FDD version, 8 bits should be “reserved and set to zero”.


�PAGE \# "'Page: '#'�'"  ��Maximum number of symbols in a frame is 31 including the frame preamble symbol and the FCH and DS-US-MAP symbol for the smallest cyclic prefix: 1/32.  5 bit addressing is sufficient.


�PAGE \# "'Page: '#'�'"  ��MAC slots have no specific relation to time since they are appended to one another in a linear fashion and then mapped in the time and frequency directions.  The time axis is defined in symbols.


�PAGE \# "'Page: '#'�'"  ��Number of padding bits will depend on the actual message length and can be from 0 to 7 bits to rounded up to the next integral number of bytes.


�PAGE \# "'Page: '#'�'"  ��12 bits gives a range of 4,000 CIDs.  A typical WRAN cell will typically serve a maximum of 255 CPEs to provide a reasonable quality of service.  This represents 16 CIDs per CPE on average which should be amply sufficient. 


�PAGE \# "'Page: '#'�'"  ��Leaving room for later system enhancement (60 sub-channels x 3 =180)


�CID 191


�PAGE \# "'Page: '#'�'"  ��CDMA bursts can be concatenated in the time domain to occupy the width of the US sub-frame.


�PAGE \# "'Page: '#'�'"  �� Addition of AMC subchannels from ETRI, Document #252. Why couldn’t we use a specific UIUC for AMC sub-channels such as UIUC=13.  This would avoid the AMC_Subchannel flag and the test.


�PAGE \# "'Page: '#'�'"  ��It was decided that pilot carriers will be used for channel training on upstream bursts, not a preamble.


�PAGE \# "'Page: '#'�'"  �� Number of padding bits will depend on the actual message length and can be from 0 to 7 bits to rounded up to the next integral number of bytes.
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