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S-SFH update for M2M device in idle mode
Heejeong Cho, Youngsoo Yuk, Inuk Jung and Jin Sam Kwak
LG Electronics Inc.
1 Introduction
This contribution includes the proposed text for the S-SFH update procedure for M2M device in idle mode. In WirelessMAN-Advanced Air Interface Systems [1], an ABS transmits P-SFH IE containing the S-SFH scheduling information, S-SFH change count, S-SFH SP change bitmap, and S-SFH application hold indicator. Whenever any of the values (except MSB of superframe number in S-SFH SP1 IE) in any of the S-SFH IEs change, the S-SFH change count shall be incremented by 1 modulo 16 only 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, as shown in Figure 1.
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Figure 1 –S-SFH change cycle in S-SFH SP3 IE of WirelessMAN-Advanced Air Interface Systems
The modified S-SFH change count shall be maintained until the next superframe (satisfying SFN modulo S-SFH change cycle = 0) in which the S-SFH change count is incremented.

An 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. 
— If there is no difference between two S-SFH change counts, the AMS may not decode S-SFH IE during a certain period where S-SFH change count remains unchanged.
— Else if the difference between two S-SFH change counts 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.
— Else if the difference between two S-SFH change counts is greater than one, the AMS shall update all S-SFH SP IEs.
The AMS in sleep mode can perform the validity check of the last stored S-SFH SP IEs before its sleep window termination, as defined in the following:
The AMS in sleep mode shall ensure that it has up-to-date system information for proper operation. To ensure that the AMS has up-to-date system information, the following scenarios may occur during a sleep window of the sleep mode AMS. 
— Case 1: If there is no possible change on any S-SFH SP IE (i.e., S-SFH SP1 IE, SP2 IE and SP3 IE) during AMS’s sleep window (i.e., the sleep window terminates before the SFH where the S-SFH SP IE may change), then the AMS determines it does not have to decode this S-SFH SP IE during its sleep window.
— Case 2: If there is only one S-SFH SP IE change possibility during the sleep window, then the AMS performs operations defined in 6.2.24 to receive this S-SFH SP IE during the sleep window at SFH just before the sleep window termination where this SP IE is transmitted.
— Case 3: If there are multiple S-SFH SP IEs change possibilities during the sleep window, then the AMS performs operations defined in 6.2.24 for each of these S-SFH SP IEs during the sleep
However, the AMS in idle mode performs the validity check of the last stored S-SFH SP IEs at the beginning of the paging listening interval. If the P-SFH indicates a change in SFH, then the AMS shall acquire the latest S-SFH information when the system information is broadcast by the ABS. The AMS may not perform any operations until it gets the S-SFH information from the ABS. The following three problems are able to be encountered. These problems can be a critical issue to an M2M device because long paging cycle (e.g., 32768, 262144 and 4194304 superframes) may be applied to the M2M device.
· Problem 1 <Long delays in paging response>
· In order to receive a paging message, the M2M device should wait until next paging cycle or second paging offset.
· Problem 2 <Endless loop of SFH information update without receiving the paging message>
· S-SFH information can be changed again before the listening interval of the next paging cycle.
· Problem 3 <Invalid S-SFH change count>
· If the M2M device’s paging cycle is greater than or equal to S-SFH change cycle * 2 bit size of S-SFH change count, S-SFH information can be changed more than 16 times during one paging cycle.
Therefore, we propose the S-SFH update procedure for M2M device in idle mode to solve these problems. The proposed S-SFH update procedure is similar to procedure of the AMS in sleep mode. Difference between these procedures is that the M2M device must perform the validity check of the S-SFH change count.
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3 Proposed Text Change
Adopt the following Remedies in IEEE 80216p-11_0022.
[Remedy 1: Add a new subclause on page 30, line 55 as follows:]
----------------------------------------------------- Start of Proposed Text -----------------------------------------------------

6.2.18 Idle mode
6.2.18.7 Idle mode for M2M application
6.2.18.7.4 S-SFH update in idle mode 
The M2M device in idle mode shall ensure that it has up-to-date system information for proper operation. To ensure that the M2M device has up-to-date system information, the following scenarios may occur during its paging unavailable interval.
— Case 1: If there is no possible change on any S-SFH SP IEs (i.e., S-SFH SP1 IE, SP2 IE and SP3 IE) during M2M device’s paging unavailable interval (i.e., the paging unavailable interval terminates before the SFN in which the S-SFH SP IEs may change), then the M2M device determines it does not have to decode any S-SFH SP IEs during its paging unavailable interval.
— Case 2: If there is change possibility of the S-SFH SP IE(s) during the paging unavailable interval, then the M2M device performs the S-SFH update procedure in the S-SFH change cycle duration(s) just before the paging unavailable interval termination. If SFH change count is valid, the M2M device acquires the S-SFH SP IE(s), which is decided according to value of the S-SFH change count as defined in 6.2.24. Otherwise, the M2M device acquires all S-SFH SP IEs regardless of value of the S-SFH change count. “SFH change count is valid” means that the M2M device’s paging unavailable interval is less than m in Equation (x), or the current SFN is less than SFNm in Equation (y).
m = S-SFH change cycle ( 2 s                                                   (x)
where

m               is minimum effective time of the S-SFH change count.

S-SFH change cycle is the minimum duration over which the contents of the S-SFH remain the same.

s                is bit size of the S-SFH change count.

SFNm = SFNv + m                                                             (y)
where

SFNm is superframe number to which the S-SFH change count is valid from SFNv.

SFNv is superframe number in which the validity check of the last stored S-SFH has been performed
lastly.

m   is minimum effective time of the S-SFH change count.

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

  


