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Downlink Control Structure for E-MBS Support in IEEE 802.16m (E-MBS)
Eunkyung Kim, Jaesun Cha, Juhee Kim, Soojung Jung, Hyun Lee, Kwangjae Lim, Chulsik Yoon 
ETRI
1 Instructions

The draft of IEEE 802.16m System Description Document (SDD)[1] describes the support for Enhanced Multicast Broadcast Service(E-MBS) and Section 13 in SDD describes some primitive concept of E-MBS, which is not enough to cover general concept of support E-MBS on the next version of IEEE 802.16m Amendment Draft Standard [2] . Therefore, in this contribution, we describe the detail description of Downlink Control Structure on E-MBS operation in IEEE 802.16m for the 802.16m Amendment Draft Standard. 
2. E-MBS operation and frame and control structure on the 802.16m Amendment Draft Standard

In unicast/multicast mixed carrier, E-MBS uses the same frame structure used for unicast carrier. The E-MBS data is multiplexed with Unicast traffic. The S-SFH indicates E-MBS region which may span over multiple subframes for each E-MBS zone. E-MBS subframes are allocated with fixed pattern for each FID until the next E-MBS MAP message. Each E-MBS MAP message may support one or more E-MBS services within an E-MBS zone. E-MBS MAP is transmitted in the pre-defined location (i.e., the beginning of the E-MBS region). E-MBS MAP indicates the next E-MBS MAP message and describes the burst information of the corresponding MSTID. The pattern may vary between E-MBS MAP messages. Figure xx illustrates the frame structure when E-MBS subframes are present in superframes.
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Figure xx: Illustration for E-MBS support in Mixed Broadcast/Unicast Carrier

For unicast/multicast mixed carrier, the control channel design to support E-MBS is as follows.

S-SFH

· Indicates whether the E-MBS Region in included in the superframe (up to N superframe)

· If the E-MBS region is included in the superframe 

· Region Information for multicast/unicast

· Indicates whether the E-MBS MAP related information is included in the superframe

· If the E-MBS MAP related information is included in the superframe

· Provides pointers to help AMS find the location of the E-MBS MAP message

E-MBS MAP message

· Provides location and region information to help AMS find the location of the next E-MBS message

· For each MSTID

· Number of FID which is supported in the E-MBS Zone

· E-MBS burst location and region information for each FID (describes each region of the corresponding FID)

In the each E-MBS burst includes the following information in the each burst

· Location and region information of the Next E-MBS burst information (may be located in the pre-defined location(beginning of the each E-MBS burst) 
3. Text Proposal for the 802.16m Amendment Draft Standard

Note:

The text in BLACK color: the existing text in the 802.16m Amendment Draft Standard
The text in RED color: the removal of existing 802.16m Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16m Amendment Draft Standard Text

[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m Amendment Draft Standard]
15. Advanced Air Interface

15.3 Physical Layer

15.3.6 Downlink Control Structure

15.3.6.5 DL Control Information Elements

15.3.6.5.3 Broadcast Control Information Elements

15.3.6.5.3.2 S-SFH IE

Table 674 – S-SFH SP1 IE format

	Syntax
	size (bits)
	Notes

	SFH SP1 IE () {
	 
	 

	…
	 
	 

	Region Length
	[TBD]
	0: no MBS region in the superframe
>0: length of the superframe bitmap

	if (Region Length > 0) {
	 
	 

	Superframe Bitmap
	[TBD]
	Size is the same as region length
1: multicast is included in the superframe
0: unicast only in the superframe

	Frame Bitmap
	4*( number of bit set in the superframe bitmap)
	Maximum length = (number of frame in an superframe) * (length of superframe);
Length = (number of frame in an superframe) * (number of set bit in the superframe bitmap)
1: multicast is included in the frame
0: unicast only in the frame

	Subframe Bitmap
	(number of subframe in an frame) *(number of bit set in the frame bitmap)
	Maximum length = (number of subframe in an frame) * (Max. length of frame bitmap)
Length = (number of subframe in an frame) * (length of frame bitmap)
1: multicast is included in the subframe
0: unicast only in the frame

	E-MBS MAP Indication
	1
	indicates whether MBS MAP is addressed or not in this SF

	if(E-MBS MAP indication is set)
	 
	 

	Frame Index
	2
	Frame location of the first E-MBS MAP message
0b00: 1st frame
0b01: 2nd frame
0b10: 3rd frame
0b11: 4th frame

	Subframe Index
	3
	Subframe location in the frame of the first E-MBS MAP message
0b000: 1st subframe of the frame
…
0b111: 8th subframe of the frame

	MCS
	[4]
	MCS for the first MBS MAP message
Depends on supported modes, 16modes

	Resource Information
	[TBD]
	Region information of the first MBS MAP message

	}
	 
	 

	}
	
	 

	…
	 
	 

	}
	 
	 


Region Length: Indicates the number of superframe which may includes multicast region


0: no E-MBS region is included in the superframe


Region Length(N) > 0: N superframe may includes multicast region

Superframe Bitmap: Indicates the superframe whether it includes multicast region

0: no E-MBS region in the superframe (only unicast region in the superframe)


1: E-MBS region in the superframe
Frame Bitmap: Indicates the frame whether it includes multicast region

0: no E-MBS region in the frame (only unicast region in the frame)


1: E-MBS region in the frame 

Subframe Bitmap: Indicates the subframe whether it includes multicast region


0: no E-MBS region in the subframe (only unicast region in the subframe)


1: E-MBS region in the subframe
E-MBS MAP Indication: indicates whether MBS MAP is addressed or not in this SF
Frame Index: indicates frame location of the first E-MBS MAP message

0b00: 1st frame
0b01: 2nd frame
0b10: 3rd frame
0b11: 4th frame
Subframe Index: indicates subframe location in the frame of the first E-MBS MAP message

0b000: 1st subframe of the frame
…
0b111: 8th subframe of the frame
MCS: describes MCS for the first MBS MAP message
Resource Information: Region information of the first MBS MAP message
15.3.6.5.4 Unicast Control information Elements

15.3.6.5.4.x E-MBS MAP message
E-MBS MAP message is a control channel to support E-MBS and its location information is pointed by SFH. Each E-MBS MAP may support one or more E-MBS services within an MBS zone. E-MBS MAP message is transmitted in the pre-defined location (i.e., the beginning of the E-MBS region). E-MBS MAP may indicate the next E-MBS MAP message and describes the burst information of the corresponding FID as follows.
· Next E-MBS MAP message information
· Location of the Next E-MBS MAP message

· Frame index ~ the frame offset of the first E-MBS MAP

· Subframe index ~ Subframe number in the frame of the first E-MBS MAP 
· MCS
· Region information ~ Region of the next E-MBS MAP message

· Number of the FID (describes each region of the corresponding FID)

· E-MBS Burst Information for each FID (describes each region of the corresponding FID)

· E-MBS Burst position

· Frame offset ~ the frame offset of the first E-MBS Burst

· Subframe offset ~ Subframe number in the frame of the first E-MBS Burst 

· MCS ~ all E-MBS burst of each FID is the same MCS
· Region information ~ Region of the first transmitted E-MBS Burst

In the each E-MBS burst includes the following information (may be located in the pre-defined location(beginning of the each E-MBS burst) in the each burst
· Location of the Next E-MBS burst information 
· Frame offset ~ the frame offset of the E-MBS Burst

· Subframe offset ~ Subframe number in the frame of the E-MBS Burst

· Region Information ~ Region of the next transmitted E-MBS Burst

Within a subframe where multicast data and E-MBS MAPs are carried, E-MBS MAPs and data channels are multiplexed using FDM. 

Table xxx describes the E-MBS MAP message format and Table xxy describes the E-MBS Region Message format. The E-MBS Region Message shall be in the beginning of each E-MBS burst.
Table xxx – E-MBS MAP Message format

	Syntax
	size (bits)
	Notes

	E-MBS MAP Message format () {
	 
	 

	# of MSTID
	[TBD] 
	# of E-MBS Zone ID included in the E-MBS MAP IE

	for(i=0; i<# of MSTID; i++){
	 
	 

	MSTID
	 12
	Multicast STID

	Next E-MBS MAP superframe offset
	[TBD]
	0: current superframe

1: superframe number (current + 1)

…

n: superframe number (current + n)

	Next E-MBS MAP frame offset
	2
	for the MSTID

Frame location of the next E-MBS MAP
0b00: 1st frame
0b01: 2nd frame
0b10: 3rd frame
0b11: 4th frame

	Next E-MBS MAP subframe offset
	3
	for the MSTID
Subframe location in the frame of the next E-MBS MAP
0b000: 1st subframe of the frame
…
0b111: (7+1)th subframe of the frame

	MCS
	[4]
	MCS for MBS MAP message
Depends on supported modes, 16modes

	Resource Information
	[TBD]
	Region Information for the next MBS MAP message

	# of FID
	[TBD]
	# of FIDs

	for(k=0;k<#of FID;k++){
	 
	 

	FID
	4
	Multicast FID for MSTID


for the FID


Frame location of the next E-MBS Region message




	n: (current frame + n)th frame

	Subframe offset for MBS Region
	3
	for the FID
Subframe location in the frame of the next E-MBS Region message
0b000: 1st subframe of the frame
…
0b111: (7+1)th subframe of the frame

	MCS
	[4]
	MCS for the E-MBS region of FID
Depends on supported modes, 16modes

	Resource Information
	[TBD]
	Region Information of E-MBS region for the FID

	}
	 
	 

	}
	 
	 


Table xxy – E-MBS Region Message format

	Syntax
	size (bits)
	Notes

	E-MBS Region Message format() {
	 
	 

	Frame offset for the next MBS region
	2
	Frame location of the next E-MBS Region message
1: current frame
2: (current frame + 1)th frame
…
n: (current frame + n)th frame

	Subframe offset for the next MBS region
	3
	Subframe location of the frame of the next E-MBS Region message 

0b000: 1st subframe of the frame
…
0b111: (7+1)th subframe of the frame

	Resource Information
	[TBD]
	Region Information for the next E-MBS Region

	}
	 
	 


[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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