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Update of S-SFH IEs
Jaesun Cha, Juhee Kim, Soojung Jung, Eunkyung Kim, Hyun Lee, Kwangjae Lim, Chulsik Yoon
 ETRI
1 Introduction
For reliable system update, Rev2 defines that a BS shall schedule the transmission of broadcast messages which include the changed system information in such a way that each terminal has the possibility to hear it at least once. In the current 16m draft, however, the changed S-SFH IE is transmitted only one time before the actual system update unless transmission period is smaller than 4 superframes because the maximum offset indicated by Start Superframe Offset included in each S-SFH IE is 4 superframes. Therefore, if an AMS in connected mode fails in receiving the changed S-SFH IE, then it can’t maintain the communication with the ABS until the successful reception of the changed S-SFH IE. In order to avoid unexpected interruption during system information update, 16m shall support a similar scheme as the legacy system in which new system information may be transmitted several times.

Differently from the legacy system, the system information is transmitted through SFH in 16m system. We may allow multiple transmissions of any changed S-SFH IEs before the actual system update. But, an ABS shall also transmit the old S-SFH IEs for AMSs which perform initial network entry during system update procedure. To transmit the old and new S-SFH IEs multiple times simultaneously is a burden to the ABS because the ABS can not schedule the transmission of them flexibly. 

In this contribution, we propose to use AAI_SCD message to transmit system information to be changed. The AAI_SCD message contains the system information to be updated and is transmitted before the changed system information is applied to the system. S-SFH Change Count in P-SFH is not changed until the changed system information is applied to the system. But, S-SFH SP change bitmap and a new indicator, system update indicator, will be used to indicate which system information is changed and whether the changed system information is transmitted using the AAI_SCD or not. AAI_SCD contains S-SFH IEs only during system update procedure.
The proposed system update procedure is as follows

· An AMS shall compare the S-SFH Change Count in the last received P-SFH IE and the last stored P-SFH IE whenever it receives P-SFH IE

· If there is no difference of two S-SFH Change Counts, then the AMS check System Update Indicator in the last received P-SFH IE

· If System Update Indicator is set to ‘1’, it means that system parameters will be updated soon but the updated parameters are not applied to the system yet. Therefore, the AMS shall update the system parameters by receiving AAI-SCD message
· If System Update Indicator is set to ‘0’, the AMS may not decode S-SFH in the superframe

· If there is any difference of two S-SFH Change Counts, it means that system parameters are already updated and applied to the system. Therefore, the AMS shall update the system parameter according to the procedure defined in the current 16m draft
2 Text Proposal
---------------------------------------------------------Start of the Text----------------------------------------------------------
[Modify Section 15.2.6.29 as follows]

15.2.6.29 AAI_ SCD Message

An AAI_SCD (System Configuration Descriptor) message shall be transmitted by the ABS at a periodic interval to define a system configuration.
-- ASN1START

AAISCDMessage :: SEQUENCE {

Change Configuration ChangeINTEGER (0 ~ 15)

BS_Restart_CountINTEGER (0 ~ 15)

SA_PreamblePartitionforBStype

Trigger TLV encoding :: = SEQUENCE{}

DefaultHORSSI_CINRaveraggingparameters :: = SEQUENCE {}

NormalizedCINR :: = SEQUENCE {}

OL_MIMO_Parameters :: = SEQUENCE {}

BC_SIINTEGER (0 ~ 3)

Parameters_GRA :: = SEQUENCE {} 

PeriodicRNGParameters :: = SEQUENCE {} 
System_Parameter_Inclusion_Indicator (0 ~ 1)

S_SFH_Change_Count (0 ~ 15)

S_SFH_SP_Change_Bitmap (0 ~ 7)

S_SFH_SP_1 :: = SEQUENCE {}

S_SFH_SP_2 :: = SEQUENCE {}

S_SFH_SP_3 :: = SEQUENCE {}
}
-- ASN1STOP

[Modify Table 672 as follows]
	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

	System Update Indicator
	1
	Indicates that S-SFH SPx to be updated are transmitted through AAI_SCD message.

	S-SFH Size
	4
	The units of LRU

	S-SFH Transmission Format
	2
	Indicate the transmission format (repetition) used for S-SFH

	S-SFH Scheduling Information bitmat
	3
	0b000: no S-SFH

If 1st bit = 1, S-SFH includes SP1 otherwise no SP1

If 2nd bit = 1, S-SFH includes SP2 otherwise no SP2

If 3rd bit = 1, S-SFH includes SP3 otherwise no SP3

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, respectively.

	S-SFH SP change bitmap
	3
	

	Reserved
	3
	The reserved bits are for future extension.

	
	
	

	}
	
	


[Remove ‘Start supreframe offset where new SP1 information is used’ field from Table 674]
[Remove ‘Start supreframe offset where new SP2 information is used’ field from Table 675]

[Remove ‘Start supreframe offset where new SP3 information is used’ field from Table 676]

[Modify Section 15.2.17 as follows]

15.2.17 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, respectively. This SP scheduling periodicity information is transmitted in the S-SFH SP 3 IE. If an 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, S-SFH change count, System Update Indicator and S-SFH SP change bitmap. The S-SFH Scheduling information bitmap indicates S-SFH SP IE(s) which is transmitted in a superframe. The AMS can implicitly know each S-SFH SP IE's scheduling period by receiving each subsequent S-SFH SP IE. The SCD change count shall remain unchanged as long as any of the values (except MSB of superframe number in S-SFH SP 1) of S-SFH SP IEs remain unchanged. The SCD change count shall be incremented by 1 modulo 16 whenever any of the values (except MSB of super​frame number) of S-SFH IEs change. The changed S-SFH SP IE(s) shall be transmitted at scheduling super​frames.
Each bit of the S-SFH SP change bitmap indicates the changing status of the corresponding S-SFH SP IE. The bit # 0, bit #1 and bit #2 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 is toggled.
According to the S-SFH change count, System Update Indicator and S-SFH SP change bitmap, the AMS previously decides whether it shall decode S-SFH IE or not.
The 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, the AMS checks System Update Indicator in the last received P-SFH IE.
1) If System Update Indicator is set to ‘0’, the AMS may not decode S-SFH IE in the superframe.

2) Else, the AMS shall receive AAI_SCD message and prepare system update. 
b) Else the AMS shall check that it already received the updated S-SFH IEs from the ABS through the AAI_SCD message. 
1) If the last stored S-SFH change count which is acquired from previously received AAI_SCD message is same as the last received S-SFH change count, the AMS shall update the S-SFH IE(s) using the stored S-SFH IE(s). Additionally, the AMS shall update S-SFH change count and S-SFH SP change bitmap.

2) Else, the AMS shall check that change bits are toggled as the value of the difference.
A. 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 S-SFH change count and S-SFH SP change bitmap.
B. Else, AMS shall update all S-SFH SP IEs, S-SFH change count and S-SFH SP change bitmap.



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.
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Figure 386 – S-SFH IE update
When the AMS detects that the changed S-SFH SP IE(s) is not scheduled as defined in the last SP schedul​ing 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 can use this information to update S-SFH SP IE(s). 
---------------------------------------------------------End of the Text----------------------------------------------------------

  


