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Proposed Text on the E-MBS Configuration Indicators in IEEE P802.16m (16.9.3)
Eunkyung Kim, Soojung Jung, Jaesun Cha, Sungcheol Chang, Hyun Lee, Chulsik Yoon 
ETRI
Instructions

IEEE 802.16m Amendment Draft Standard [1]‎
 describes the Enhanced Multicast Broadcast Service (E-MBS).

According to the IEEE 802.16m Amendment Draft Standard [1]‎
, E-MBS data region can be divided by FDM manner. In some cases, it supports enough E-MBS zones in 10 or 20MHz, but in the other cases, it supports only limited E-MBS zoned in 5MHz. Furthermore, it wastes some resource in the case of a few mappings of MSTID + FID in an E-MBS zone. It makes worse in the dedicated scenario. Therefore, in this contribution, the way how to divide the E-MBS zone region by TDM as well as FDM manner.

Current E-MBS region assignment

Figure 1 shows current E-MBS region assignment using zone allocation bitmap in AAI_E-MBS-CFG message. As shown the Figure 1, E-MBS region is only divided by FDM manner.
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Figure 1 – Current E-MBS zone allocation (FDM manner only using zone allocation bitmap in AAI_E-MBS-CFG message)
Proposed E-MBS region assignment

Figure 2 shows the proposed E-MBS region assignment using current zone allocation bitmap and proposed zone allocation bitmap in AAI_E-MBS-CFG message. As shown the Figure 2, E-MBS region can be divided by TDM as well as FDM manner. To modify simplified the AAI_E-MBS-CFG, only the E-MBS region can be divided by frame in a superframe, which repeats in an MSI.
In order to support the TDM manner to divide the E-MBS region, following zone allocation can be used, which is similar to the zone allocation bitmap in AAI_E-MBS-CFG message.
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Figure 2 – Proposed E-MBS zone allocation (FDM and TDM manner used by AAI_E-MBS-CFG message)
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Figure 3 – Zone allocation bitmap in a superframe (partition in a superframe repeats every superframe during the MSI) 
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---------------------------------------------------]

[Modify the 16.9.3.1 of 802.16m/D4 as follows.]
16.9.3.1 E-MBS Configuration Indicators
The information regarding E-MBS configuration is transmitted periodically to the AMSs interested in E-MBS using a MAC management message called the AAI-E-MBS_CFG message. The E-MBS configuration indicators specify the resources reserved for E-MBS traffic in the downlink physical resources and addi​tional information necessary for E-MBS operation.
The E-MBS configuration information necessary for E-MBS operation include E-MBS-Zone_IDs of serving and neighboring ABSs, E-MBS MAP time offset (frequency offset), E-MBS MAP resource allocation, E-MBS MAP Isize-offset, E-MBS MAP MIMO Mode and MSTID and FID mappings between serving E-MBS Zone and neighboring E-MBS Zone for the same content. AAI_E-MBS-CFG shall be advertised in the superframe before the beginning of the largest MSI (16 superframes).
Table 949—AAI_E-MBS-CFG_Message format
	Syntax
	Size (bits)
	Notes

	AAI-E-MBS-CFG_Message_Format() {
	
	

	MAC Control Message Type
	8
	AAI_E-MBS-CFG

	E-MBS_CFG_LIFETIME (m)
	4
	Indicates the duration of E-MBS_CFG_LIFETIME for which the E-MBS configuration information of the zone do not change.

Duration of E-MBS_CFG_LIFETIME:

16((m+1) superframes



	Zone_Allocation Bit-MAP for frequency
	variable
	Indicates the zone configuration within frame. The size is as below.

20 bits for 20 MHz

9 bits for 10MHz

3 bits for 5 MHz

	ZF
	1
	Zone Flag Bit.

Indicates the use of the last zone.

0b0: Unicast

0b1: E-MBS

	for (i = 0; i< Num_E-MBS_Zones_Freq; i++) {
	
	

	Zone_Allocation Bit-MAP for frame
	3
	Indicates the zone configuration within the frequency.

	for(j=0;j<Num_E-MBS_Zones_Frame;j++) {
	
	

	E-MBS_Zone_ID
	7
	The E-MBS_Zone_ID to which this EMBS MAP applies. 

	MSI Length (NMSI)


	2
	The length of an MSI in units of the number of superframes

0b00: 2 superframes, 40 ms (NMSI = 2)
0b01: 4 superframes, 80 ms (NMSI = 4)
0b10: 8 superframes, 160 ms (NMSI = 8)
0b11: 16 superframes, 320 ms (NMSI = 16)

	E-MBS MAP Resource Index
	11
	Resource index includes location and

allocation size.

	E-MBS MAP ISizeOffsetISizeOffset
	5
	Offset used to compute burst size index

	MSTID and FID Mappings List inclusion
	1
	Indicates whether MSTID and FID Mapping list is included or not

0b0: No Zone boundary or Zone boundary but no inter-zone service continuity in neighbor ABS

0b1: Zone boundary and inter-zone service continuity

	if (MSTID and FID Mappings List inclusion ==1) {
	
	

	MSTID and FID Mappings List
	Variable
	MSTID and FID Mappings List between serving and neighbor E-MBS Zones

	}
	
	

	}
	
	

	}
	
	

	}
	
	


Zone_Allocation Bit-MAP for frequency: Zone_Allocation Bit-MAP for frequency consists of sub-band indices reserved for all E-MBS zones the BS belongs to. The Zone Allocation Bit-MAP for frequency in the AAI-E-MBS-CFG message identifies the use of the resource comprising a set of contiguous subbands in a DL AAI subframe. The Bit-MAP determines the size (S) of each E-MBS zone in number of contiguous SLRUs in frequency domain within the subframe, the index (L) of each E-MBS zone from where the allocated zone begins and the total number (Num_E-MBS_Zones_Freq) of allocated zones. 

The Zone Allocation Bit-MAP for frequency is constructed using the following rules:

· If the use of the resource is changed between one sub-band and the next sub-band, the bit ‘1’ is set in the location the same as the index of the sub-band in the Bit-MAP. 

· Otherwise, the bit ‘0’ is set in the Bit-MAP. 

For a given system bandwidth with maximum number of subbands, DSACmax = 21, 10, 4 for 20, 10 and 5 MHz respectively, the size of the Zone Allocation Bit-MAP is (DSACmax -1). Let the total number of the bit ‘1’ in the Bit-MAP be denoted as K and the index in which the bit ‘1’ in the Bit-MAP is located be denoted as Ji, where i is the E-MBS zone index which is from 1 to Num_E-MBS_Zones_Freq. J0 is fixed to 0.
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For example, consider the case where the Zone Allocation Bit-MAP field = 000010010. The system bandwidth is 10MHz and DSACmax is 10. This is illustrated pictorially below in Figure 607. In this case, ZF=0b0 because the last zone is the unicast zone. Num_E-MBS_Zones_Freq = 2, Li = {1, 6}, Si = {5, 3} from K = 2, Ji = {0, 5, 8}. Hence, the number of possible zones is 2. Each index of two zones is 1, 6 respectively and each size of two zones is 5, 23 respectively.
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Figure 607 – Zone Allocation Bit-MAP for 10MHz
Zone_Allocation Bit-MAP for frame: Zone_Allocation Bit-MAP for frame consists of frame indices reserved for all E-MBS in the DL zone within a frame, indicating the E-MBS_SUBFRAME_INDICATOR, the BS belongs to. The Zone Allocation Bit-MAP for frame in the AAI-E-MBS-CFG message identifies the use of the resource comprising a set of contiguous frame in a superframe during the MSI. The Bit-MAP determines the size (Sf) of each E-MBS zone in number of contiguous frame in time domain within the superframe, the index (Lf) of each E-MBS zone from where the allocated zone begins and the total number (Num_E-MBS_Zones_Frame) of allocated zones. 

The Zone Allocation Bit-MAP for frame is constructed using the following rules:

· If the use of the resource is changed between one frame and the next frame, the bit ‘1’ is set in the location the same as the index of the frame in the Bit-MAP. 

· Otherwise, the bit ‘0’ is set in the Bit-MAP. 

For example, consider the case where the Zone Allocation Bit-MAP field = 001. This is illustrated pictorially below in Figure xxx. Num_E-MBS_Zones_Frame = 2, Lf = {1, 4}, Sf = {3, 1}. Hence, the number of possible zones is 2. Each index of two zones is 1, 4 respectively and each size of two zones is 3, 1 respectively.
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Figure xxx – Zone Allocation Bit-MAP in a superframe
E-MBS MAP Resource Index: Resource Index indicating the starting SLRUE-MBS index and size of a single allocation spanning contiguous SLRUE-MBSs of the E-MBS MAP.
For each neighbor E-MBS_Zone, the MSTID and FID Mappings List between serving and neighbor E-MBS Zones shall be included if the serving and neighbor ABSs belong to different E-MBS Zones which provide service continuity.

The mappings list includes the followings:
Num_Neighbor_E-MBS_Zones (3 bits)

AAI_NBR-ADV Change Count (3 bits)

for (i = 0; i< Num_Neighbor_E-MBS_Zones; i++) {

Neighbor_E-MBS_Zone_ID (7 bits)

Physical Carrier Index (6 bits)

Number_Neighbor_ABS (8 bits)
for (j = 0; j< Number_Neighbor_ABS; j++) {

      Index of BS (8 bits)
}

  Num_MSTID_FID Mappings (3 bits)

for (k = 0; k< Num_MSTID_FID Mappings; k++) {

                 Current_MSTID and FID (k),
New_MSTID and FID (k),

}

If a Current_MSTID and FID is not available in the E-MBS Zone of the neighbor ABS, the mapping for the Current_MSTID and FID shall not be included in the mapping list.

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