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Samsung Electronics

Introduction
In IEEE 802.16m standard [1], S-SFH (Secondary Super Frame Header) is used to broadcast system parameters to the AMSs connected the ABS or performing transaction with the ABS. The S-SFH IE is further classified into three groups of parameters (namely, Subpacket IE or SP IE) per the property of each parameter. That is, S-SFH SP1 IE contains parameters related to network re-entry, S-SFH SP2 IE used as container for initial NE related parameters, and S-SFH SP3 IE includes parameters for AMSs in connected mode. 
Accordingly, each SP IE has different level of priority, which results in different periodicity (i.e., TSP1 < TSP2 < TSP3). Furthermore, although basically semi-static, there might be situations that need change in the parameter values in the S-SFH SPx IE(presumably with different probability per the property of the SPx IE). 

In the current draft standard[1], to facilitate AMSs update of S-SFH SPs, a few parameter fields (e.g., S-SFH change count, start superframe when new SP information is used, etc.) are introduced in P-SFH and each SFH SP IE. However, the expected behavior of ABS/AMS using the parameter fields in the event of S-SFH SPx IE change is not clear. Moreover, there are a certain amount of redundant overheads in the current design of P-SFH IE / S-SFH SPx IE with regards the S-SFH SPx IE change indication without gain.
Thus, it is proposed to modify the P-SFH/S-SFH SPs to reduce the overhead regarding the indication of S-SFH SPx change and clarify the expected behaviors of ABS and AMS with respect to the use of change indication.
Additionally, Table 1 shows the example of the parameter sets when the proposal in this contribution is considered in the event of S-SFH SPx IE change. 
	
	Superframe number
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	P-SFH IE
	S-SFH change count
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	S-SFH change bitmap
	000
	000
	000
	011
	011
	011
	011
	011
	011
	011
	011
	011

	
	Scheduled S-SFH SP
	1
	2
	3
	1
	0
	0
	1
	2
	0
	1
	0
	0

	
	CTF
	0
	0
	0
	1
	1
	1
	1
	1
	0
	0
	0
	0

	
	Applied S-SFH change count 
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	1


Table 1. Example of update procedure of S-SFH IE
The parameters shown in Table 1 described as below, 

· At the 3rd superframe, S-SFH change count is incremented. It means that ABS transmits S-SFH SP IE changed. 

· The S-SFH change bitmap with ‘011’ indicates that any value in S-SFH SP1 IE and S-SFH SP2 IE associated with new “S-SFH change count (= 1)” is changed while the value in S-SFH SP3 IE associated with new “S-SFH change count (= 1)” isn’t changed. 

· The scheduled S-SFH SP indicates the S-SFH SPx IE transmitted in current superframe where ‘0’ means no SPx IE transmission.
· CTF indicates which S-SFH change count is applied for system parameters used in this superframe
· Applied S-SFH change count shows the value of “S-SFH change count” corresponding to “S-SFH change count and “Configuration transition flag” for system parameter used in this superframe. 
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15.2.23 Update of S-SFH IEs
The S-SFH SP IEs (i.e., S-SFH SP1 IE, SP 2 IE and SP 3 IE) are transmitted at scheduling periods by the ABS at the scheduled period of each SP, respectively, with different periodicity (i.e., TSP1 < TSP2 < TSP3). This SP scheduling periodicity information is transmitted in the S-SFH SP 3 IE. Otherwise, an AMS may implicitly know each S-SFH SP IE's scheduling period by receiving each subsequent S-SFH SP IE. If AMS has been this information, it shall assume that this information is valid until this information is changed.
Every superframe, the ABS transmits P-SFH IE containing the S-SFH Scheduling information bitmap, SCDS-SFH change count, and S-SFH SP change bitmap, and configuration transition flag. The S-SFH Scheduling information bitmap indicates S-SFH SP IE(s) which is transmitted in athe current superframe. AMS can implicitly know each S-SFH SP IE's scheduling period by receiving each subsequent S-SFH SP IE. The SCDS-SFH change count shall remain unchanged as long as anyall of the values (except MSB of superframe number in S-SFH SP 1) of S-SFH SP IEs remain unchanged. The SCDS-SFH change count shall be incremented by 1 modulo 16 whenever any of the values (except MSB of super​frame number in S-SFH SP1) of S-SFH IEs changes. The changed S-SFH SP IE(s) shall be transmitted at scheduling super​framesthe scheduled superframes of period corresponding to each S-SFH SP IE.
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 SP 1) of an S-SFH SP IE are changed, the corresponding bit corresponding to the changed S-SFH SP IE is toggledset to ‘1’.
According to the SCDS-SFH change count, and S-SFH SP change bitmap, and configuration transition flag, AMS previously decides whether it shall decode S-SFH IE or not 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 SCDS-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 SCDS-SFH change counts, AMS may not decode S-SFH IE in the superframe.
b) Else, AMS shall check that change bits are toggled as the value of the difference.

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.
b) Else, AMS shall check the bit(s) set to ‘1’ in the S-SFH change bitmap for the S-SFH SP IE changed in association with the current S-SFH change count.
If the S-SFH SP IE indicated by S-SFH scheduling information corresponds to the changed S-SFH SP IE as indicated in the S-SFH change bitmap, the AMS shall decode the following S-SFH SP IE and store the parameters in association with the current S-SFH change count. The AMS shall update and store all the changed S-SFH SP IEs associated the increment of S-SFH change count at the scheduled superframe for each S-SFH SP IE. 
According to the configuration transition flag, if the configuration transition flag is set to ‘0’, the AMS shall use the system parameters of S-SFH SPx IEs associated with the current S-SFH change count. Otherwise, if the configuration transition flag is ‘1’, the AMS shall store the changed parameters of S-SFH SP IEs associated with the current S-SFH change count, but use the parameters associated with previous S-SFH change count(= (the current S-SFH change count -1) modulo 16). 
During the listening interval, if an AMS doesn't receive the changed S-SFH SP IE(s), the AMS shall try to update the S-SFH SP IE(s). The AMS may only wake up at the first superframe where the S-SFH SP IE(s) will be scheduled in the sleep interval by using the valid SP scheduling periodicity information or implicit scheduling information. After performing update of the S-SFH SP IE(s), the AMS may power down one or more physical operation components or perform other activities that do not require communication with the ABS during the rest of sleep interval.
When the AMS detects that the changed S-SFH SP IE(s) is not scheduled as defined in the last SP scheduling periodicity information or as recognized implicitly, the AMS shall wake up until it receives the S-SFH SP IE(s). Before receiving the S-SFH SP IE(s), if the AMS receives SP scheduling periodicity information through the S-SFH SP 3 IE, it canmay use this information to update S-SFH SP IE(s). When scheduling periodicity of the S-SFH SP1 IE or S-SFH SP2 IE is changed, ABS may additionally transmit S-SFH SP3 IE at old scheduling periods of the S-SFH SP1 IE or S-SFH SP2 IE during a certain period of time. AMS uses SP scheduling periodicity information in the S-SFH SP3 IE to update the changed S-SFH SP IE(s).
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Figure 462 – S-SFH IE update
- - - - - - - - - - - - - - - - - - - - - - - - - - - End Proposed Text - - - - - - - - - - - - - - - - - - - - - - - - -
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15.3.6.5.3.1 P-SFH IE
The P-SFH IE contains essential system information and it is mapped to the P-SFH. The format of the P-SFH IE is shown in Table 789.
Table 789—P-SFH IE format

	Syntax
	Size (bit)
	Notes

	P-SFH IE format () { 
	
	

	LSB of Superframe number
	4
	Part of superframe number

	S-SFH change count
	4
	Describes the S-SFH SPx IE that apply to this superframe.
Indicates the value of S-SFH change count associated with the S-SFH SPx IE(s) transmitted in this superframe

	S-SFH Size 
	4
	The units of LRU

	S-SFH Transmission Format
	2
	Indicate the transmission for​mat (repetition) used for S-SFH.

	S-SFH Scheduling information bitmap
	3
	Indicates the presence of S-SFH SPx IE in this superframe.
0b000: no S-SFH SPx IE

0b001: S-SFH SP1 IE

0b010: S-SFH SP2 IE

0b011: S-SFH SP3 IE

0b100 ~ 0b111: reserved 
0b000: no S-SFH

If 1st bit#0 (LSB) = 1, S-SFH includes SP1. oOtherwise no SP1.
If 2nd bit#1 = 1, S-SFH includes SP2. oOtherwise no SP2.
If 3rd bit#2 (MSB) = 1, S-SFH includes SP3. oOtherwise no SP3.

	S-SFH SP change bitmap
	3
	Indicate the change of S-SFH SPx IE. The bit#0 to bit#2 is mapped to S-SFH SP1 IE to S-SFH SP3 IE, respectively.

Indicates the change of S-SFH SPx IE(s) associated with the S-SFH change count. 
If bit#0 (LSB) = 1, change in S-SFH SP1. Otherwise no change in SP1.
If bit#1 = 1, change in S-SFH SP2. Otherwise no change in SP2.
If bit#2 (MSB) = 1, change in S-SFH SP3. Otherwise no change in SP3.

	Configuration Transition Flag
	1
	Indicate the associated S-SFH change count in this superfame
0b0: Use S-SFH SPx IEs associated with the current S-SFH change count

0b1: Use S-SFH SPx IEs associated with (the current S-SFH change count – 1) modulo 16

	Reserved
	4
	The reserved bits are for future extension.

	}
	
	

	


S-SFH Count
Incremented by one (modulo TBD16) by the ABS whenever any of the values (except MSBs of superframe number in S-SFH SP1) of the S-SFH IEs changes. If the value of this count in a subsequent P-SFH IE remains the same, the AMS can quickly decidemay assume that the S-SFH IEs have not changed and may be able decide to disregard the following S-SFH IEs in this superframe.

S-SFH SP change bitmap
Toggled change bit of S-SFH SP IEs. If any field of S-SFH SP IE is changed (except MSBs of superframe number in S-SFH SP1), the corresponding bit is toggled. A bitmap indicating the S-SFH SPx 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 is set to ‘1’.
Configuration Transition Flag

A one bit flag that indicates AMSs which S-SFH change count shall be considered for applying the system parameters in the S-SFH SPx IEs. If the configuration transition flag is set to ‘0’, the AMS shall use the system parameters of S-SFH SPx IEs associated with the current S-SFH change count. Otherwise, if the configuration transition flag is ‘1’, the AMS shall store the changed parameters of S-SFH SP IEs associated with the current S-SFH change count, but use the parameters associated with previous S-SFH change count(= (the current S-SFH change count -1) modulo 16). 

- - - - - - - - - - - - - - - - - - - - - - - - - - - End Proposed Text - - - - - - - - - - - - - - - - - - - - - - - - -
[Changes: Adopt the following modifications the Tables 791 ~ 793 in section 15.3.6.5.1.2]
- - - - - - - - - - - - - - - - - - - - - - - - - - - Begin Proposed Text  - - - - - - - - - - - - - - - - - - - - - - - -
Change 3: Remove the row corresponding parameter in line 26, Page 342, Table 791 as follows, 
Table 791 – S-SFH SP1 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP1 IE format () { 
	
	

	Start superframe offset where new SP1 information is used
	2
	

	…
	
	

	}
	
	


Change 4: Remove the row corresponding parameter in line 36, Page 343, Table 792 as follows, 
Table 792 – S-SFH SP2 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP2 IE format () { 
	
	

	Start superframe offset where new SP2 information is used
	2
	

	….
	
	

	}
	
	


Change 5: Remove the row corresponding parameter in line 27, Page 344, Table 793 as follows, 
Table 793 – S-SFH SP3 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP3 IE format () { 
	
	

	Start superframe offset where new SP3 information is used
	2
	

	…
	
	

	}
	
	


- - - - - - - - - - - - - - - - - - - - - - - - - - - End Proposed Text - - - - - - - - - - - - - - - - - - - - - - - - -
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