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Clarification of S-SFH IE Update Procedure (Section 16.2.24)
Bill Hillery, Mark Cudak, Eugene Visotsky, Anup Talukdar
Motorola, Inc.
1. Introduction
The description of the S-SFH update procedure has been improved significantly in D7 of the 802.16m standard [1] as a result of changes proposed in [2].  However, several errors exist in the description and a number of statements in the description are not completely clear.  This contribution addresses these problems and proposes text modifications designed to improve the explanation.  No technical changes to the update procedure are proposed.
The proposal consists of five remedies:

· Remedy 1 proposes changes to the text in Section 16.2.24 to clarify the description of the update procedure and make editorial corrections.

· Remedy 2 proposes changes in Figure 467 to fix errors in the figure and due to the proposed change to the name of the “S-SFH applying offset”.

· Remedy 3 proposes changes in Section 16.3.5.2.1.2 solely to change the name of the “S-SFH applying offset”.
· Remedies 4 and 5 propose changes to the “S-SFH applying offset” field entry in Table 835 (P-SFH IE format) and the accompanying field descriptions for “S-SFH SP change bitmap” and “S-SFH applying offset” to make them consistent with the changes proposed in remedies 1, 2, and 3.

As noted, the proposed changes include changing the name of the “S-SFH applying offset” field to “S-SFH hold indicator”.

2. References

[1] 
IEEE P802.16m/D7, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”
[2]
IEEE C802.16m-10/0824r1, “Clarifications for Update of S-SFH (16.2.24)”, July 14, 2010.
3. Proposed Text Changes in IEEE P802.16m/D7
[REMEDY #1:]

[Modify the text in 16.2.24 beginning on p. 429 at line 16 as follows:]
16.2.24 Update of S-SFH IEs

The S-SFH subpacket (SP) IEs (i.e., S-SFH SP1 IE, SP 2 IE and SP3 IE) are transmitted by ABS at the scheduled superframe of each SP, respectively, with different periodicity (i.e., TSP1 < TSP2 < TSP3). This SP scheduling periodicity information is specified in Table 836833 and is transmitted in the S-SFH SP3 IE.

Every superframe, the ABS transmits P-SFH IE containing the S-SFH scheduling information, S-SFH change count, S-SFH SP change bitmap, and S-SFH applying offsethold indicator.

The S-SFH change count shall remain unchanged constant as long as all of the values (except MSB of superframe number in S-SFH SP1 IE) ofin the S-SFH SP IEs remain unchanged constant. The S-SFH change count shall be changed incremented only at in the specific superframe number (SFN) that satisfies SFN modulo S-SFH change cycle = 0, where the S-SFH change cycle is indicated in S-SFH SP3 IE. The changedmodified S-SFH change count shall be maintained until the superframe of which the next superframe has increment of the S-SFH change count next superframe (satisfying SFN modulo S-SFH change cycle = 0) in which the S-SFH change count is incremented, as shown in Figure 467.

The S-SFH change count shall be incremented by 1 modulo 16 whenever any of the values (except MSB of superframe number in S-SFH SP1 IE) of in any of the S-SFH IEs change.

If the AMS determines that the "S-SFH change count" field in P-SFH has not changed, then the AMS determines that it has up to date information.

Each bit of the S-SFH SP change bitmap in P-SFH IE indicates the changing change status of the corresponding S-SFH SP IE in association with the S-SFH change count. The bit 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 MSB of superframe number in S-SFH SP1 IE) in an S-SFH SP IE are changed, the bit corresponding to the changed S-SFH SP IE is set to 1. The value of the S-SFH SP change bitmap shall be changed only when the S-SFH change count is changed. That is, the changed modified S-SFH SP change bitmap shall be maintained until the superframe that the next superframe has increment of the S-SFH change count next superframe (satisfying SFN modulo S-SFH change cycle = 0) in which the S-SFH change count is incremented, as shown in Figure 467.

The S-SFH SP IE(s) associated with the incremented S-SFH change count shall be transmitted at in their scheduled superframes, starting from the superframe where S-SFH change count is changed.

Once the contents in S-SFH SP IEs are changed, all of the values (except MSB of superframe number in S-SFH SP1 IE) in S-SFH SP IEs shall remain unchanged during one or multiples of more S-SFH change cycle periods, until the S-SFH change count in P-SFH IE is changed again.

To guarantee enough time for AMSs to receive the changed S-SFH SPx IE(s), the changed contents are applied from the specific SFN according to which beginning in a specific SFN determined by the SFN in which the S-SFH SPx IE is changed, as described below.

a) If the S-SFH SP1 IE is changed, the changed contents is are applied in the next superframe after the changed S-SFH SP1 IE is transmitted 2 times at its regularly scheduled times. the superframe immediately following the second regularly scheduled transmission of the modified S-SFH SP1 IE.
b) If the S-SFH SP2 IE is changed, the changed contents is are applied in the next superframe after the changed S-SFH SP2 IE is transmitted 2 times at its regularly scheduled times. the superframe immediately following the second regularly scheduled transmission of the modified S-SFH SP2 IE.
c) If the S-SFH SP3 IE is changed, the changed contents is are applied in the next superframe after the changed S-SFH SP3 IE is transmitted once at its regularly scheduled times. the superframe immediately following the first regularly scheduled transmission of the modified S-SFH SP3 IE.
If more than one S-SFH SPx IEs are is changed within the S-SFH change cycle, their changed contents shall be applied at once from the last simultaneously beginning with the latest superframe among the superframes indicated in the corresponding cases above.

The S-SFH applying offset hold indicator in the P-SFH IE is used to explicitly indicate which S-SFH change count shall be considered for applying the contents of S-SFH SPx IEs. which S-SFH SPx IE content shall be applied in the current superframe — either the content corresponding to the value of S-SFH change count transmitted in the current superframe or the previously transmitted value. If the S-SFH applying offset hold indicator is set to 0, the AMS shall use the S-SFH contents associated with the currently transmitted S-SFH change count. Otherwise, if the S-SFH applying offset hold indicator is 1, the AMS shall use the S-SFH contents associated with previously transmitted S-SFH change count (=that is, (the current S-SFH change count -1) modulo 16).

Based on the S-SFH change count, S-SFH SP change bitmap, S-SFH change cycle, and S-SFH applying offset hold indicator, the AMS knows if it is needed needs to decode S-SFH SP IEs in the current superframe to update the system parameters broadcasted within the S-SFH SP IEs, and the AMS may decide to disregard the S-SFH SP IEs with the presumption of there being no change in S-SFH SP IEs compared to that already stored in the AMS.

The AMS shall compare the value of S-SFH change count in the current P-SFH IE with that stored last, whenever the validity check of the last stored S-SFH SP IEs is required.

a) If there is no difference between the last received S-SFH change counts and the corresponding stored values, the AMS may not decode S-SFH IE during a certain period where S-SFH change count remains unchanged.

b) Else if the difference between the last received S-SFH change counts and the corresponding stored values is one, the AMS shall update the S-SFH SP IE(s) whose bit in the S-SFH SP change bitmap is set to 1.
c) Else if the difference between the last received S-SFH change counts and the corresponding stored values is greater than one, the AMS shall update all S-SFH SP IEs.

Figure 467 shows the examples of the S-SFH update procedure. This figure considers the following assumptions:

· The periodicity of SP1 IE, SP2 IE and SP3 IE are 40ms, 80 ms and 160 ms, respectively 

· S-SFH change cycle is 32.

· ‘No’ means that no SPx IE is scheduled.
[REMEDY #2:]


[Modify Figure 467 beginning on p. 431 as shown:]
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[REMEDY #3:]

[Modify the last paragraph on p. 536 in Section 16.3.5.2.1.2 as shown:]
When S-SFH SPx IE is changed, ABS may additionally transmit the changed S-SFH SPx IE in superframes only carrying P-SFH during the period where the S-SFH applying offset hold indicator is set to 1, as illustrated in Figure 521. Though the transmission frequency of the changed S-SFH SPx IE is increased due to one or multiple additional transmissions, such additional transmissions do not affect the transmissions of changed S-SFH SPx IE determined by the scheduling periodicity and the S-SFH applying offset hold indicator.
[REMEDY #4:]

[Modify the “S-SFH applying offset” entry in Table 835 on p. 549 as shown:]
Table 835—P-SFH IE Format
	Syntax
	Size (bit)
	Notes

	...
	...
	…

	S-SFH applying offset hold indicator
	1
	Indicate the associated S-SFH change count value used to determine the S-SFH SPx IE content to apply in this superfame:
0b0: Use S-SFH SPx Ies content associated with the current S-SFH change count

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

	…
	…
	…


[REMEDY #5:]

[Modify the “S-SFH SP change bitmap” and “S-SFH applying offset” descriptions beginning at the bottom of p. 549 (line 59) as shown:]
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 changed S-SFH SPx IE is set to 1. Other bits corresponding to the unchanged S-SFH SPxs are set to 0. The S-SFH change bitmap is maintained until the superframe of which the next superframe has increment of the S-SFH change count. next superframe in which the S-SFH change count is incremented.
S-SFH applying offset

A one bit flag that indicates AMSs which S-SFH change count shall be considered for applying the S-SFH contents. If the S-SFH applying offset is set to '0', the AMS shall use the S-SFH contents associated with the current S-SFH change count. Otherwise, if the S-SFH applying offset is '1', the AMS shall use the S-SFH contents associated with previous S-SFH change count(= (the current S-SFH change count -1) modulo 16). If the S-SFH contents are not available, the AMS shall acquire the relevant S-SFH contents by decoding the S-SFHs carried in their corresponding scheduled superframes.
S-SFH hold indicator

A one bit flag that indicates to AMSs which S-SFH content shall be applied in the current superframe — either the content corresponding to the value of S-SFH change count transmitted in the current superframe or the previously transmitted value. If the S-SFH hold indicator is set to '0', the AMS shall use the S-SFH contents associated with the S-SFH change count transmitted in the current superframe. Otherwise, if the S-SFH hold indicator is '1', the AMS shall use the S-SFH contents associated with the previous S-SFH change count (that is, (the current S-SFH change count -1) modulo 16). In other words, when S-SFH hold indicator is ‘1’, the previous contents of the S-SFH are held while new contents are being transmitted. If the desired S-SFH contents are not available, the AMS shall acquire the relevant S-SFH contents by decoding the S-SFHs carried in their corresponding scheduled superframes.




















































Change the 9 “101” values to “001”





Slide this junction between change cycles to the right so that is lines up with the left edge of SFN 32.





Change to “HI:  S-SFH Hold Indicator”





Change to “HI”





Slide this junction between change cycles to the right so that is lines up with the left edge of SFN 32.





Change to “HI:  S-SFH Hold Indicator”





Change to “HI”





Slide this junction between change cycles to the right so that is lines up with the left edge of SFN 32.





Change to “HI:  S-SFH Hold Indicator”





Change to “HI”










