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Proposed changes to the SFH Update Procedure (D4 - 16.2.23)
Heejeong Cho, Kiseon Ryu, Jinsoo Choi, Ronny (Yongho) Kim, Jin Sam Kwak
LG Electronics
1. Introduction
This contribution includes the proposed text for the SFH update procedure in the IEEE 802.16m DRAFT Amendment [1]. S-SFH (Secondary Super Frame Header) is used to transmit essential system parameters to AMSs. The S-SFH is classified into three groups (S-SFH SP1, S-SFH SP2 and S-SFH SP3) and each S-SFH SP has different transmission periodicity (TSP1 < TSP2 < TSP3). ABS might change values of parameters in the S-SFH SPs and apply the changed parameters. However, operation of ABS/AMS using the rate of change of S-SFH information and start super-frame offset where new S-SFH information is used fields is not clear.
Rate of change of S-SFH information in the S-SFH SP3 indicates minimum duration over which the SFH contents do not change. By using the information, AMS can skip the unchanged SFH decoding. However, the AMS is possible to use the information only if it learns the super-frame number where S-SFH contents have changed. Furthermore, if the S-SFH contents are changed at any time after the minimum duration, AMS may be able to skip the SFH decoding only during the minimum duration. In addition, if permutation information (DCAS and UCAS in SP1 and DSAC, DFPC, DFPSC, USAC, UFPC and UFPSC in SP2) are changed, both S-SFH SP1 and S-SFH SP2 have to be applied at the same super-frame. We need to design SFH update procedure, considering the above issues.

Therefore, we propose that rate of change of S-SFH information should be aligned with super-frame number so that all AMSs can achieve the power saving gain. ABS and AMS derive the start of the S-SFH change interval based on the S-SFH change cycle using the following equations:
Nsuper-frame modulo S-SFH change cycle == 0       (1)
S-SFH change cycle = rate of change of S-SFH information ⅹ transmission periodicity of S-SFH SP1 / 20ms     (2)
If any of the values of S-SFH SPs change, ABS notifies AMSs of the change at the start of the S-SFH change interval. The changed S-SFH contents are applied in the super-frame which is indicated by start super-frame offset where new S-SFH information is used in P-SFH. Start super-frame offset where new S-SFH information is used field indicates super-frame offset between super-frame of start of the current S-SFH change interval and super-frame where the changed S-SFH contents are used.
	Sart super-frame offset where new S-SFH information is used
	Descriptions

	00
	0

	01
	S-SFH change cycle / 4

	10
	S-SFH change cycle / 2

	11
	S-SFH change cycle -1


Table 1. Example of the start super-frame offset where new S-SFH information is used field
Figure 1 shows the example of parameter sets in P-SFH when rate of change of S-SFH information is 16 and transmission periodicity of S-SFH SP1 is 40ms. Because S-SFH change cycle is 32, the changed S-SFH SP1 and SP2 are applied in 40th super-frame.
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Figure 1. Example of parameter sets in P-SFH
2. References
[1] IEEE P802.16m/D4, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

3. Text proposal for the 802.16m DRAFT amendment
----------------------------------------------------------- Start of the Proposal Text ---------------------------------------------------------
 [On the IEEE P802.16m/D4, page 336, line 14, make the following changes to subclause 16.2.23]
16.2.23 Update of S-SFH IEs
When the AMS learns the super-frame number where S-SFH contents has changed, it uses the "Rate of change of S-SFH Info" field in S-SFH SP3 to determine the super-frame number until which the contents of this S-SFH remain the same. For example, when "Rate of change of S-SFH Info" field in S-SFH SP3 speci​fies that the contents of the S-SFH IE remains same over 32 * the periodicity of S-SFH SP1 superframes.
The ABS and AMS derive the start of S-SFH change interval based on the superframe number and S-SFH change cycle using the following equations:

SFN modulo S-SFH change cycle == 0       (1)

S-SFH change cycle = rate of change of S-SFH information ⅹ transmission periodicity of S-SFH SP1 / 20ms.    (2)

Contents of each S-SFH SP shall remain the same in an S-SFH change interval. If any of the values of S-SFH SPs change, the ABS shall notify AMSs of the change at the start of the S-SFH change interval and start transmitting the changed S-SFH SP contents.
Each bit of the S-SFH SP change bitmap indicates the changing status of the corresponding S-SFH SP IE in association with the S-SFH change count. The bit # 0 (LSB), bit #1 and bit #2 (MSB) are mapped to S-SFH SP1 IE, S-SFH SP 2 IE and S-SFH SP3 IE, respectively. If any of the values (except MSBs of superframe number in S-SFH SP1 IE) of an S-SFH SP IE are changed, the bit corresponding to the changed S-SFH SP IE is set to 1 toggled.

The Start super-frame offset where new S-SFH information is used in the P-SFH IE indicates super-frame offset between super-frame of start of the current S-SFH change interval and super-frame where the S-SFH contents in association with the S-SFH change count are used. is used to indicate which S-SFH change count shall be considered for applying the system parameters in the S-SFH SPx IEs. All S-SFH SPs, whose contents are changed in the S-SFH change interval, are applied in the same super-frame.
According to the S-SFH change count, S-SFH SP change bitmap, and Start super-frame offset where new S-SFH information is used, AMS knows if it is needed to decode S-SFH IE in the current superframe to update the system parameters broadcasted within the S-SFH SP IE, and the AMS may decide to disregard the S-SFH IE with the presumption of there being no change in S-SFH SP IE compared to that already stored in the AMS.

AMS shall compare values of each S-SFH change count in the last received P-SFH IE and the last stored P-SFH IE whenever it receives P-SFH IE.

a) If there is no difference of two S-SFH change counts, AMS may not decode S-SFH IE in the super​frame.

b) Else if the difference of two S-SFH change counts is one, AMS shall update the S-SFH SP IE(s) whose bit in the S-SFH SP change bitmap is set to 1. Else, AMS shall check that change bits are toggled as the value of the difference.
c) Else if the difference of two S-SFH change counts is greater than one, AMS shall update all S-SFH SP IEs.
In case of b and c, ABS shall save the S-SFH change count.
1) If the number of toggled bits in the last received S-SFH SP change bitmap is the same as the difference, AMS shall update the S-SFH SP IE(s) whose bit of the S-SFH SP change bitmap is toggled. Additionally, AMS shall update SCD change count and S-SFH SP change bitmap.

2)Else, AMS shall update all S-SFH SP IEs, SCD change count and S-SFH SP change bitmap.

[On the IEEE P802.16m/D4, page 446, line 41, make the following changes to subclause 16.3.6.5.1.1]
16.3.6.5.1.1 P-SFH IE
Table 809—P-SFH IE format
	Syntax
	Size (bit)
	Notes

	P-SFH IE format () { 
	
	

	S-SFH SP change bitmap
	3
	Indicates the change of S-SFH SPx IE(s) associated with the S-SFH change count. 

If in S-SFH SP1 IE is changed, then bit#0 (LSB) is set to 1toggled. Otherwise, bit#0 (LSB) is set to 0 (no change in SP1).

If in S-SFH SP2 IE is changed, then bit#1 is set to 1tog​gled. Otherwise, bit#1 is set to 0 (no change in SP2).

If in S-SFH SP3 IE is changed, then bit#2 (MSB) is set to 1toggled. Otherwise, bit#2 (MSB) is set to 0 (no change in SP3).

	Start super-frame offset where new S-SFH information is used
	2
	Indicates super-frame offset between super-frame of start of the current S-SFH change interval and super-frame where the S-SFH contents in association with the S-SFH change count are used.
0b00 : 0
0b01 : S-SFH change cycle / 4
0b10 : S-SFH change cycle / 2
0b11 : S-SFH change cycle -1

	Reserved
	3
	The reserved bits are for future extension.

	}
	
	


S-SFH change count

Incremented by one (modulo 16) by the ABS whenever any of the values (except MSB of super​frame number in S-SFH SP1 IE) of the S-SFH IEs changes. If the value of this count in a subsequent P-SFH IE remains the same, the AMS may assume that the S-SFH IEs have not changed and decide to disregard the following S-SFH IEs in this superframe
S-SFH SP change bitmap

A bitmap indicating the S-SFH SPx IE changed in association with the current S-SFH change count. If any field of S-SFH SPx IE is changed (except MSB of Superframe Number in S-SFH SP1), the bit corresponding to the S-SFH SPx IE is set to 1toggled.
[On the IEEE P802.16m/D4, page 453, line 8, make the following changes to subclause 16.3.6.5.1.2]
16.3.6.5.1.2 S-SFH IE

Table 813—S-SFH SP3 IE format
	Syntax
	Size (bit)
	Notes

	S-SFH SP3 IE format () { 
	
	

	Rate of change of S-SFH info
	4
	It is used to calculate mMinimum duration (S-SFH change cycle) over which the contents of the S-SFH does not change remain the same.
0b0000: 16 
0b0001: 32 

0b0010: 64 

0b0001 ~ 0b1111: reserved


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