
IEEE C802.16m-10/0977

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	E-MBS System Configuration in IEEE P802.16m (16.2.3.30 & 16.9.3.1)

	Date Submitted
	2010-08-12

	Source(s)
	Eunkyung Kim, Soojung Jung,     Jaesun Cha, Sungcheol Chang, Hyun Lee, Chulsik Yoon
ETRI
138 Gajeongno, Yusong-gu, Daejeon, 305-700, KOREA

	Voice:
+82-42-860-5415
E-mail: ekkim@etri.re.kr


	Re:
	“P802.16m/D7,” in response to the IEEE 802.16 Working Group Sponsor Ballot Recirc #1

	Abstract
	E-MBS Configuration on AAI_SCD message supporting E-MBS on IEEE 802.16m Amendment Draft Standard

	Purpose
	To discuss and adopt the proposed text in the next revision of 802.16m draft

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


E-MBS System Configuration in IEEE P802.16m (16.2.3.30 & 16.9.3.1)
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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]‎
, some E-MBS Configuration Parameters transmitted via AAI_SCD message have been proposed as follows.

· Zone_Allocation-Bitmap

· ZF

· MSI Length(NMSI)

· E-MBS AAI frame offset 

Problem Statement
Those parameters in AAI_SCD are essential for the E-MBS operation, but they do not support well in the case of following scenario.

Figure 1 shows the current zone allocation bitmap where subband index 1~5 are used for E-MBS zone#1 and subband index 6~8 are used for E-MBS zone #2. As shown the Figure 1, some ABSs dependent on the belonging to the E-MBS Zone, Zone Allocation Bitmap may set according to using SLRUs for the E-MBS Zone as follows;
· Any ABS, which belongs to E-MBS Zone #1 only, may set subband index 1~5 for E-MBS region as well as E-MBS Zone #1

· Any ABS, which belongs to E-MBS Zone #1 and #2, may set subband index 1~8 for E-MBS region as well as 1~5 for E-MBS Zone #1 and 6~8 for E-MBS Zone #2
· Any ABS, which belongs to E-MBS Zone #2 only, may set subband index 6~8 for E-MBS region as well as E-MBS Zone #2

However, current Zone Allocation Bitmap does not support E-MBS region as well as E-MBS Zone especially in the case of any ABS belonging to E-MBS Zone #2 only. As shown the Figure 1, subband index 1~5 are not used neither E-MBS region nor non E-MBS region.
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Figure 1 – Zone allocation bitmap for the E-MBS (subbnad index 1~5 are for zone #1 and subband index 6~8 are for zone #2)
Figure 2 shows the comparison between FDMed and TDMed zone allocation over multicarrier deployment operated in carrier switching. As shown Figure 2, following is assumed 

· E-MBS Zone#1 supports maximum 12 channels including 8(#1~#8) default channels and 4(#9~#12) additional channels.

· E-MBS Zone#2 supports maximum 7 channels including 6(#1~6) default channels and 1(#7) additional channel.

· FDMed

· E-MBS Zone#1 ~ superframe #1~11 in 1 MSI(16superframes) is used for default channel

· E-MBS Zone#2 ~ superframe #1~14 in 1 MSI(16superframes) is used for default channel

· TDMed

· E-MBS Zone#1 ~ superframe #1~7 in 1 MSI(16superframes) is used for default channel and superframe #1~10 can be used for default and additional channel

· E-MBS Zone#2 ~ superframe #11~16 in 1 MSI (16superframes) is used for default channel and additional channel

If we use FDMed zone allocation, unicast available interval may be 3~4 superframes (#12~15/16) for E-MBS Zone#1 and 1 or 2 superframes(#15 or #15~16) for E-MBS Zone#2 when AMS receives only default channels. However, using TDMed zone allocation, unicast available interval may be 5~9 superframes (#8~15/16 or #11~15/16) for E-MBS Zone#1 and 10~11 superframes (#1~10 and/or #16) for E-MBS Zone #2. Furthermore, regardless of receiving additional channel, the AMS can switch its carrier in the interval of region other E-MBS zone. In addition, the unicast available interval of TDMed manner is longer than that of FDMed manner.

[image: image2.emf]1 2 3 4 5 6 7 8 9 10

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 2 3 4 5 7

11 12

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 7

6

6

12

7

11

16 15

7 6

1 2

1

1 2 3

1 2 3

MSI (=16superframes)

t

16

t

1

t

8

t

16

t

1

t

16

t

12

t

15

t

16

1

1

9

7

E-MBS 

MAP

E-MBS 

MAP

E-MBS Data 

(default channel)

E-MBS Data 

(default channel)

E-MBS Data 

(additional channel)

E-MBS Data 

(additional channel)

Primary Carrier

E-MBS Carrier 

(FDMed 

Manner)

E-MBS Carrier 

(TDMed 

Manner)

t

11

E-MBS Zone #1

E-MBS Zone #2

Staying in primary/E-MBS 

carrier

Staying in primary/E-MBS 

carrier


Figure 2 – FDMed and TDMed zone allocation

Therefore, in this contribution, E-MBS configuration parameters (i.e., ZF, Zone Allocation Bitmap) are modified more efficiently and zone is divided using TDMed manner.

E-MBS Region and E-MBS Zone Allocation Bitmaps for E-MBS Operation
In order to support E-MBS avoiding the problem mentioned above, E-MBS Zone is assigned with following procedure as shown Figure 3. 

· Step 1: Check whether current carrier is mixed or dedicated carrier

· Step 2: Divide the subbands into unicast region and multicast region where the multicast region may be used for E-MBS – only for the mixed carrier

· Step 3: Divide the multicast region into E-MBS region and non-E-MBS region
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Figure 3 – flow chart to assign E-MBS Zone 
As mentioned above, to divide the subbands into unicast region and multicast region, number of subbands for unicast (UNsubbnad) can indicate the subands to be used unicast and the length of UNsubbnad is 5/4/2 for 20/10/5MHz. Over the 1 MSI, region bitmap indicates the E-MBS region (i.e, set to “1”) and non E-MBS region (i.e., set to “0”) and the length is 2/4/8/16 according to the MSI length. The bits set to “1” for E-MBS region can be divided into several E-MBS Zones which the ABS belongs to. If the use of resource is changed between one superframe and next superframe, the bit “1” is set in the location the same as the superframe in the E-MBS zone allocation bitmap. Otherwise, the bit “0” is set in the E-MBS zone allocation bitmap. The length of E-MBS zone allocation bitmap is the number of bits set to “1” in the E-MBS region bitmap – 1 and the total number of E-MBS zones which the ABS belongs to is the number of bits set to “1” in the E-MBS Zone Allocation bitmap.
Figure 4 shows an example of proposed E-MBS zone allocation in mixed carrier in 10MHz system bandwidth where 1 MSI is 16superframes. In the example, let the unicast subbands and multicast subbands be 4 and 6 each. Therefore, the value of UNsubband is 4. Consider the E-MBS region bitmap is 1111111100001111 and E-MBS Zone Allocation bitmap is 00001001000. In this case superframe 0~7 and 12~15 are used for E-MBS and the number of E-MBS zones is 3. 
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Figure 4 – Proposed Region Bitmap and E-MBS Zone Allocation Bitmap in mixed carrier (E-MBS Region allocation bitmap: 1111111100001111; E-MBS Zone Allocation bitmap: 00001001000)
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[Remedy1: Modify the following rows in Table 714-AAI_SCD Message of 802.16m/D7]
Table 714 – AAI_SCD Message
	M/O
	Attributes/Array of attributes
	Size (bits)
	Value/Note
	Conditions

	…
	...
	…
	…
	…

	O
	E-MBS Configuration Parameters
	Zone_Allocation-BitMap
	20 or 9 or 3
	The number of bits in the bit map = the maximum number of sub-bands for a given bandwidth (i.e. 20MHz, 10MHz, 5MHz) - 1.

20 MHz: b0-b19

10 MHz: b0-b8

5 MHz: b0-b2

bi = 1 if resource is changed between sub-band i and sub-band i+1.

bi = 0 if resource is not changed between sub-band i and sub-band i+1.

See section 16.9.3.1.
	Present when E-MBS is configured

	
	
	ZF
	1
	Zone Flag bit. Indicates the use of the last zone.

0b0: Unicast

0b1: E-MBS

See section 16.9.3.1
	

	
	
	# of subbands for unicast (UNsubband)
	variable
	Number of subbands for unicast zone and the size of UNsubband is as below.

5bits for 20MHz

4bits for 10MHz

2bits for 5MHz
	

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

0b00: 2 superframes, 40ms (NMSI =2)

0b01: 4 superframes, 80ms (NMSI=4)

0b10: 8 superframes, 160ms (NMSI=8)

0b11: 16 superframes, 320ms (NMSI=16)
	

	
	
	E-MBS AAI frame offset
	variable
	The location of the AAI frame where the E-MBS data burst ends

MSI length == 0b00: 3bits

MSI length == 0b01: 4bits

MSI length == 0b10: 5bits

MSI length == 0b11: 6bits
	

	
	
	E-MBS Region Bitmap
	Variable
	The length is determined based on the length of MSI.

MSI length == 0b00: 2bits

MSI length == 0b01: 4bits

MSI length == 0b10: 8bits

MSI length == 0b11: 16bits

See section 16.9.3.1
	

	
	
	E-MBS Zone Allocation Bitmap
	Variable
	The length is determined based on the number (M) of bits set to “1” in the E-MBS region bitmap. The length is M-1

See section 16.9.3.1
	

	…
	...
	…
	…
	…


[Remedy2: Modify from line 29, page 872 to line 14, page 873 of 16.9.3.1 of 802.16m/D7]
Number of Subbands for unicast (UNsubband) : Number of Subbands for Unicast indicates the last some subband indics used for unicast and the length of UNsubbnad is 5/4/2 for 20/10/5MHz.

E-MBS Region Bitmap : E-MBS Region Bitmap consists of superframe indices reserved for E-MBS region over 1 MSI, E-MBS Region bitmap indicates the E-MBS region (i.e, set to “1”) and non E-MBS region (i.e., set to “0”) and the length is 2/4/8/16 according to the MSI length. The bits set to “1” for E-MBS region can be divided into several E-MBS Zones which the ABS belongs to. 
E-MBS Zone Allocation Bitmap : E-MBS Zone Allocation Bitmap consists of superframe indices to assign the E-MBS Zone. If the use of resource is changed between one superframe and next superframe, the bit “1” is set in the location the same as the superframe in the E-MBS zone allocation bitmap. Otherwise, the bit “0” is set in the E-MBS zone allocation bitmap. The length of E-MBS zone allocation bitmap is the number of bits set to “1” in the E-MBS region bitmap – 1 and the total number of E-MBS zones which the ABS belongs to is the number of bits set to “1” in the E-MBS Zone Allocation bitmap.

Figure xxx shows an example of E-MBS zone allocation in mixed carrier in 10MHz system bandwidth where 1 MSI is 16superframes. In the example, let the unicast subbands and multicast subbands be 4 and 6 each. Therefore, the value of UNsubband is 4. Consider the E-MBS region bitmap is 1111111100001111 and E-MBS Zone Allocation bitmap is 00001001000. In this case, superframe 0~7 and 12~15 are used for E-MBS and the number of E-MBS zones is 3. 
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Figure xxx –Region Bitmap and E-MBS Zone Allocation Bitmap in mixed carrier (E-MBS Region allocation bitmap: 1111111100001111; E-MBS Zone Allocation bitmap: 00001001000)

Zone_Allocation Bit-MAP: Zone_Allocation Bit-MAP consists of sub-band indices reserved for all E-MBS zones the BS belongs to. The Zone Allocation Bit-MAP in the AAI_SCD 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) of allocated zones.
The Zone Allocation Bit-MAP 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. J0 is fixed to 0.
[image: image6.emf]
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 = 2, Li = {1, 6}, Si = {5, 3} from K = 2, Ji = {0, 5, 8}. Hence, the number of zones is 2. Each index of two zones is 1, 6 respectively and each size of two zones is 5, 2 respectively.
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 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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