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Proposed text for E-MBS region indication
Ke Yao, Kaiying Lv, Bo Sun
ZTE
1. Introduction
In current SDD [1] text, it has been agreed that S-SFH indicates E-MBS region which may span over multiple subframes for each E-MBS zone in unicast/multicast mixed carrier, but details are indeterminate. E-MBS region information can be used by AMSs to identify E-MBS subframes. With this region information, when E-MBS and unicast service is TDM multiplexed, non-MBS AMSs can sleep during E-MBS subframes, which is beneficial for power saving; when FDM multiplexed, non-MBS AMSs can receive unicast services in unicast frequency partitions of E-MBS and unicast mixed subframes. So it is necessary for unicast AMSs to know distribution of E-MBS region.

In 802.16e MS can get such information by decoding MBS_MAP IE in DL_MAP at the beginning of each frame. In 802.16m D1 there is no DL_MAP in each frame but an A_MAP for unicast in each subframe and an E-MBS MAP for E-MBS services within each MSI which is E-MBS scheduling interval for one E-MBS zone. Unicast AMSs decode A_MAP and E-MBS AMSs decode E-MBS MAP respectively. Non-MBS AMSs can’t get the E-MBS region since they don’t decode E-MBS MAP message. Therefore E-MBS region information should be broadcasted as system information so that all AMSs can get the information.
In this contribution, a mechanism of E-MBS region indication is proposed. 
2. Details of scheme for E-MBS region indication
The following factors should be considered in E-MBS region indication design.

· Overhead 

Since E-MBS region information is a kind of broadcast info, the overhead should not be too heavy.

· Flexibility 
The subframes indicated by E-MBS region information may be exploited by E-MBS services of different E-MBS zones, thus the indication method must be flexible enough for E-MBS service scheduling.
· Impact
Non-MBS AMSs should be affected as less as possible by E-MBS region indication. And the indication method must deliver enough information for non-MBS AMSs to detect the E-MBS region.
Since E-MBS region information is not necessary for network entry, it is a better choice to put the information into system configuration descriptor, i.e. AAI-SCD message, instead of S-SFH. E-MBS region information which indicates the E-MBS region distribution during the interval of two AAI-SCD messages containing E-MBS region information can be transmitted periodically in AAI-SCD. 
There are two types of schemes for E-MBS region indication, zone-specific and non zone-specific. With zone-specific scheme, E-MBS subframes distribution should be indicated zone by zone. In this case, the overhead is heavy while non-MBS AMSs don’t have to know which E-MBS zone E-MBS subframes belong to. So it’s recommended that E-MBS region information is constructed as non zone-specific scheme, with which the E-MBS region information indicates the E-MBS subframes of all E-MBS zones BS supporting. 
E-MBS MAP pointer is used to indicate E-MBS MAP location for each E-MBS zone, it depends on a particular E-MBS region. And E-MBS MAP pointer should be considered when designing E-MBS region indication. E-MBS MAP is transmitted at the beginning of MSI (E-MBS Scheduling Interval) which may be different for different E-MBS zones. AAI-SCDs bearing E-MBS region information should also carry E-MBS MAP pointers if the corresponding E-MBS MAPs exist during the interval of E-MBS region. 
The distribution of E-MBS region can be described by superframe bitmap(s) and E-MBS subframe pattern index(s). The same E-MBS subframe pattern repeats in all frames of one superframe by default. 

· An N-bit superframe bitmap indicates which superframe has E-MBS subframe(s) and N is assumed as periodicity of E-MBS region information.
· E-MBS subframe pattern index is index of predefined set. E-MBS subframe pattern indicates distribution of E-MBS subframes during one frame. Table1 and table2 shows examples of predefined subframe pattern set in TDD mode and FDD mode
There may be several kinds of combination of superframe bitmap(s) and E-MBS subframe pattern index(s) and identified by 2-bit indication information whose meaning is shown as follows.
0b00: no E-MBS subframe exists during the N superframes.
0b01: each superframe has subframes with a same E-MBS subframe pattern 

0b10: just part of superframes has subframes with a same E-MBS subframe pattern 

0b11: there are more than one E-MBS subframe pattern in N superframes
When the indication information is “00”, there is no E-MBS subframe during the N superframes.

When the indication information is “01”, which means each superframe has subframes with a same E-MBS subframe pattern, there is an additional domain indicating the E-MBS subframe pattern in one frame. 

When the indication information is “10”, which means there is only one E-MBS subframe pattern in N superframes but not all superframes have E-MBS subframes, there are 2 additional domains. One N-bit superframe indication domain indicates which superframe carries E-MBS services and these superframes have the same E-MBS subframe pattern. The other domain indicates the E-MBS subframe pattern in one frame.

When the indication information is “11”, which means there are more than one E-MBS subframe pattern in N superframes, there is a E-MBS subframe pattern number parameter and an N-bit superframe indication domain and corresponding subframe pattern for each E-MBS subframe pattern.

E-MBS region information format is shown in table XXX of proposed text.

Table 1 predefined subframe pattern set in TDD mode

	Subframe pattern index (3 bits)
	notes

	000
	The last 1 subframe in DL frame

	001
	The last 2 subframes in DL frame

	010
	The last 3 subframes in DL frame

	011
	The last 1 subframe in DL frame except the last one subframe

	100
	The last 2 subframes in DL frame except the last one subframe

	101
	The last 3 subframes in DL frame except the last one subframe

	110
	reserved

	111
	reserved


	Table 2 predefined subframe pattern set in FDD mode

子帧图样编号（4位）
	意义说明

	0000
	The last 1 subframe in DL frame

	0001
	The last 2 subframes in DL frame

	0010
	The last 3 subframes in DL frame

	0011
	The last 4 subframes in DL frame

	0100
	The last 1 subframe in DL frame except the last one subframe

	0101
	The last 2 subframes in DL frame except the last one subframe

	0110
	The last 3 subframes in DL frame except the last one subframe

	0111
	The last 4 subframes in DL frame except the last one subframe

	1000
	The last 1 subframe in DL frame except the last two subframes

	1001
	The last 2 subframes in DL frame except the last two subframes

	1010
	The last 3 subframes in DL frame except the last two subframes

	1011
	The last 4 subframes in DL frame except the last two subframes

	1100
	reserved

	1101
	reserved

	1110
	reserved

	1111
	reserved


Using subframe pattern set in table 1, figure 1 shows 3 examples of E-MBS region information.

Although E-MBS region information is constructed in non zone-specific scheme, one E-MBS subframe just belong to only one E-MBS zone in this example. As shown in figure 1, blue subframes are E-MBS subframe for E-MBS zone1 and green ones are for E-MBS zone2. 

Assuming periodicity N superframe is 2 superframes for illustrating; E-MBS region information 1 has one subframe pattern index which is “001”. Because all superframes bear E-MBS subframe with same subframe pattern, the indication information is “01” and superframe bitmap is omitted. 

E-MBS region information 2 is the same as E-MBS region information 1.

E-MBS region information 3 also has one subframe pattern which is “001” and the superframe bitmap is “10”. Its indication information is “10”.

E-MBS region information 4 has two subframe patterns. The indication information is “11”. For subframe pattern index 1 which is “001” superframe bitmap is “10”; and for subframe pattern index 2 which is “000” the superframe bitmap is “01”. 
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Figure 1 example in TDD
4. Conclusion
In this contribution, we proposed a scheme for E-MBS region indication with high scheduling flexibility and low overhead. In addition, E-MBS region indication information is recommended to be in AAI-SCD with E-MBS MAP pointers since the information is not necessary for network entry.
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Text proposal for the 802.16m AWD
The following text is proposed to add in 15.2.x of 802.16m AWD.

---------------------------------------------------- Start of the Text Proposal ------------------------------------------------
15.2.x.x E-MBS region indication
E-MBS region information indicates the distribution of E-MBS subframes which may be exploited by several EMBS Zones. E-MBS region information is transmitted periodically in AAI-SCD message and indicates the E-MBS subframes during two intervals of AAI-SCD message containing E-MBS region information.
AAI-SCDs bearing E-MBS region also bear E-MBS MAP pointers if the corresponding E-MBS MAPs exist during the interval of E-MBS region indicated by AAI-SCD message.
The distribution of E-MBS region can be described by superframe bitmap(s) and E-MBS subframe pattern index(s). The same E-MBS subframe pattern repeats in all frames in one superframe by default. 

· An N-bit superframe bitmap indicates which superframe has E-MBS subframe(s) and N is assumed as periodicity of E-MBS region information.

· E-MBS subframe pattern index indicates a particular pattern in a predefined pattern set. E-MBS subframe pattern indicates distribution of E-MBS subframes during one frame.
2-bit indication is used to identify different combination of superframe bitmap(s) and E-MBS subframe pattern index(s), as illustrated in table XXX.  Table xxx shows the format of E-MBS region information and E-MBS MAP pointers.
Table XXX –E-MBS region information and E-MBS MAP pointers format

	Syntax
	Size (bit)
	Notes

	Format of E-MBS region information and E-MBS MAP pointers
{ 
	
	

	Indication bits
	2
	0b00: no E-MBS subframe exists during the N superframes

0b01: each superframe has E-MBS subframes with a same subframe pattern. 

0b10: just part of superframes has E-MBS subframes with a same subframe pattern 

0b11: there are more than one E-MBS subframe patterns in N superframes

	If Indication bits = 0b01
{
	
	

	Pattern index
	n
	Index of predefined subframe pattern set
n is 3 for TDD,

n is 4 for FDD 

	}
	
	

	Else if Indication bits = 0b10
{
	
	

	Superframe bitmap
	N
	indicates which superframe has E-MBS subframe(s) and N is assumed as periodicity of E-MBS region information.

	Pattern index
	n
	Index of predefined subframe pattern set
n is 3 for TDD,

n is 4 for FDD

	}
	
	

	Else if Indication bits = 0b11
{
	
	

	Pattern Num indication：1 bit
	
	E-MBS subframe pattern number indication
0b0: the number is 2

0b1: the number is 3

	for i=0; i< Pattern Num indication +2; i++
{
	
	

	Superframe bitmap
	N
	indicates which superframe has same E-MBS subframe(s) and N is assumed as periodicity of E-MBS region information.

	Pattern index
	n
	Index of predefined subframe pattern set
n is 3 for TDD,

n is 4 for FDD

	}
	
	

	}
	
	

	Number of E-MBS zones
	3
	support at most 8 E-MBS zones for one ABS.
the number of zones whose MSI start at one frame within the N superframes.

	for (j=0; j< Number of E-MBS zones; j++) 
{
	
	

	E-MBS zone ID
	8
	E-MBS zone identifier

	Subframe offset
	TBD
	Indicate location of E-MBS map message. Offset from the beginning of the subframe set which indicated by E-MBS region in this message.

	}
	
	

	}
	
	


-----------------------------------------------------End of the Text Proposal ---------------------------------------------------
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