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A more efficient DL-MAP IE for MAPs 
Kanchei (Ken) Loa, Tsung-Yu Tsai, Yi-Hsueh Tsai, Yung-Ting Lee, Hua-Chiang Yin, Shiann-Tsong Sheu, Youn-Tai Lee
Institute for Information Industry (III)
Introduction
In the current definition of the allocation of downlink data in WirelessMAN-OFDMA, each allocation (i.e. a burst) is indicated as a two-dimensional rectangle located in a table with time axis (OFDMA symbol) and frequency axis (sub-channel). For description of such a 2-D allocation, the current DL-MAP IE adopts totally four parameters, that is, a “OFDMA symbol offset” and a “OFDMA sub-channel offset” to locate the coordinate of the left-top point of the allocated rectangular, then, “number of OFDMA symbols” and “number of OFDMA sub-channels” to indicate its length and width respectively. This approach is quite intuitive, but seems not be efficient as well, since some parameters may not be necessary and bring additional MAP overhead.
In this contribution, we propose a more efficient DL-MAP IE with only two parameters: “number of OFDMA symbols” and “number of sub-channels”. Theoretically speaking, the new DL-MAP IE can save up to 30% overhead per IE. This improvement will become significant in several prevalent scenarios such as environment dominant by services with low data rate and small packet like VoIP where large amount of bursts may be aggregated in the same frame, or environment supporting multi-hop relay with non-transparent relay stations where R-MAP transmitted in a frame, and the impact of MAP overhead becomes more crucial.
Proposed Reduced DL-MAP IE

Table 1 shows the DL-MAP IE in the current draft document. Table 380a is our proposed new DL-MAP IE. Briefly speaking, our proposed new IE has two main differences with that of the conventional DL-MAP IE in current draft document. Instead of using four parameters to describe a burst, our new IE removes two parameters and only uses “number of OFDMA symbols” and “number of sub-channels” to represent a burst, thus our new IE has much less overhead.
Table 1 DL-MAP IE
	Syntax 
	Size
	Notes 

	DL-MAP_IE() {
	
	

	DIUC
	4 bits
	

	if (DIUC == 14 {
	
	

	Extended-2 DIUC dependent IE
	variable
	

	} else if (DIUC == 15) {
	
	

	Extended DIUC dependent IE
	variable
	See subclauses following 8.4.5.3.1 

	} else {
	
	

	if (INC_CID == 1) {
	
	The DL-MAP starts with INC_CID =0. INC_CID is toggled between 0 and 1 by the CID-SWITCH_IE() (8.4.5.3.7)

	N_CID
	8 bits
	Number of CIDs assigned for this IE 

	for (n=0; n< N_CID; n++) {
	
	

	If ( included in SUB-DL-UL-MAP) {
	
	 

	RCID_IE()
	variable
	For SUB-DL-UL-MAP, reduced CID format is used 

	} else { 
	
	 

	CID
	16 bits
	Represents the assignment of the IE to a broadcast, multicast, or unicast address.

	}
	
	

	}
	
	

	}
	
	

	OFDMA Symbol offset
	8 bits
	

	if (Permutation = 0b11 and (AMC type is 2x3 or 1x6)) {
	
	

	Subchannel offset
	8 bits
	

	Boosting
	3 bits
	000: normal (not boosted); 001: +6dB; 010: -6dB; 011: +9dB; 100: +3dB; 101: -3dB; 110: -9dB; 111: -12dB;

	No. OFDMA triple symbol
	5 bits
	Number of OFDMA symbols is given in multiples of 3 symbols

	No. Subchannels
	6 bits
	

	} else {
	
	

	Subchannel offset
	6 bits
	

	Boosting
	3 bits
	000: normal (not boosted); 001: +6dB; 010: -6dB; 011: +9dB; 100: +3dB; 101: -3dB; 110: -9dB; 111: -12dB;

	No. OFDMA Symbols
	7 bits
	

	No. Subchannels
	6 bits
	

	}
	
	

	Repetition Coding Indication
	2 bits
	0b00 – No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	} 
	
	

	} 
	
	


In order to facilitate the incorporation of this proposal into IEEE 802.16j standard, specific changes to the draft standard P802.16j/D2 are listed below.
Spec changes
8.4.5.3 DL-MAP IE format
[Insert the following paragraphs at end of 8.4.5.3 DL-MAP:]
Table 380a Reduced DL-MAP IE
	Syntax 
	Size
	Notes 

	Compressed_DL-MAP_IE() {
	-
	-

	DIUC
	4 bits
	

	if (DIUC == 14 {
	-
	-

	Extended-2 DIUC dependent IE
	variable
	

	} else if (DIUC == 15) {
	-
	-

	Extended DIUC dependent IE
	variable
	See subclauses following 8.4.5.3.1 

	} else {
	-
	

	if (INC_CID == 1) {
	-
	The DL-MAP starts with INC_CID =0. INC_CID is toggled between 0 and 1 by the CID-SWITCH_IE() (8.4.5.3.7)

	N_CID
	4 bits
	Number of CIDs assigned for this IE 

	for (n=0; n< N_CID; n++) {
	-
	-

	RCID_IE()
	variable
	For R-MAP, RS_Access-MAP and RS_Relay-MAP, reduced CID format is used 

	}
	-
	-

	}
	-
	-

	Boosting
	3 bits
	000: normal (not boosted); 001: +6dB; 010: -6dB; 011: +9dB; 100: +3dB; 101: -3dB; 110: -9dB; 111: -12dB;

	if (Permutation = 0b11 and (AMC type is 2x3 or 1x6)) {
	-
	-

	No. OFDMA triple symbol
	5 bits
	Number of OFDMA symbols is given in multiples of 3 symbols

	} else {
	-
	-

	No. OFDMA Symbols
	7 bits
	

	}
	-
	-

	No. Subchannels
	6 bits
	

	Repetition Coding Indication
	2 bits
	0b00 – No repetition coding

0b01 – Repetition coding of 2 used

0b10 – Repetition coding of 4 used

0b11 – Repetition coding of 6 used

	} 
	-
	-

	} 
	-
	-


[Modify the following subclause 8.4.5.10 as following indicated:]
8.4.5.10 R-MAP message
Table 496a—R-MAP message format
	Syntax 
	Size
	Notes 

	RCID_Type
	2 bits
	0b00 = Normal CID

0b01 = RCID 11

0b10 = RCID 7

0b11 = RCID 3

	DL-MAP IE format
	1 bit
	0b0 = Normal DL-MAP IE

0b1 = Compressed DL-MAP IE

	Length
	11 bits
	Length of R-MAP in bytes

	DL_IE count
	6 bits
	Number of DL_IE in the burst

	UL_IE count
	6 bits
	Number of UL_IE in the burst

	for(i=0;i<DL_IE count; i++){
	
	

	If(DL-MAP IE format == 0b0) {
	
	

	DL_-MAP_IE()
	variable
	

	} else {
	
	

	Compressed_DL-MAP_IE()
	variable
	

	}
	
	

	}
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