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Text Proposal of Broadcast Control Information Elements (SFH-IE) for IEEE 802.16m Amendment
Mihyun Lee, Hyunjeong Kang and Rakesh Taori, Heewon Kang, Hokyu Choi
Samsung Electronics

Introduction
The capacity of SFH is limited to 5 MHz within the first subframe. In case of 5 MHz BW, the first subframe carries not only SFH but also A-MAP within 5 MHz. However, the size of S-SFH subpacket IE in current AWD seems to be overflowed. Also, I believe that more information will be inserted into S-SFH subpackets through the decision from other topics. 
I suggest that the SFH is categorized into P-SFH and S-SFH according to the transmission period. For S-SFH, the repetition over consecutive two superframe can be allowed in order to release the capacity of S-SFH. 

Main changes with respect to current AWD are as follows, 
· The essential system information is categorized according to the transmission period 

· P-SFH is transmitted every superframe 

· S-SFH is transmitted multiple superframe and repeated over consecutive two superframes 
· For S-SFH, the S-SFH subpacket are reorganized according to two functions 

· Network Re-entry carried in S-SFH subpacket 1 IE. 
· Network Initial entry carried in S-SFH subpacket 2 IE.
· Remaining essential system information carried in S-SFH subpacket 3 IE 

· Remove current S-SFH subpacket 5 due to the limited S-SFH capacity each superframe
And, the size and the name of the parameters are tentative and will be optimized on the decision belonging to the section.
Text proposal for inclusion in the 802.16m amendment
(Remedy #1)

-------------------------------  Text Start  --------------------------------------------------- 
15.3.6.4.1.1. 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 654.
Table 654 – P-SFH IE format
	Syntax
	Size (bit)
	Notes

	P-SFH IE format () { 
	
	

	LSBs of superframe number
	TBD 4
	Part of superframe number

	System Configuration Description change count 
	TBD 6
	

	  S-SFH Size 
	TBD 4
	The units of LRU

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

	  S-SFH Scheduling information bitmap
	TBD 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

	Reserved 
	TBD 4
	Note the size of P-FSH SFH should be fixed

	The reserved bits are for future extension
	
	

	}
	
	[FYI, total: 24 bits]


SCD Count
Incremented by one (modulo TBD) by the BS whenever any of the values (except MSBs of superframe number in S-SFH SP3) 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 decide that the S-SFH IEs have not changed and may be able to disregard the S-SFH IEs.
-------------------------------  Text End  ---------------------------------------------------
(Remedy #2)
-------------------------------  Text Start  ---------------------------------------------------
15.3.6.4.1.2. S-SFH IE
The S-SFH IE is mapped to the S-SFH. Essential system parameters and system configuration information belonging to the S-SFH are categorized into multiple S-SFH subpacket IEs. The S-SFH subpacket IEs are transmitted in different timing and periodicity. The S-SFH IE format are shown in Table 655. The S-SFH IE includes the S-SFH subpacket IEs in different timing and periodicity. The S-SFH IE can be repeated over consecutive two superframes. 
Table 655 – S-SFH IE format
	Syntax
	Size (bit)
	Notes

	S-SFH IE format () { 
	
	

	If (1st bit of S-SFH Scheduling information bitmap == 1) {
	
	

	S-SFH SP1 IE
	
	

	}
	
	

	if (2nd bit of S-SFH Scheduling information bitmap == 1) {
	
	

	S-SFH SP2 IE
	
	

	 }
	
	

	if (3rd bit of S-SFH Scheduling information bitmap == 1) {
	
	

	S-SFH SP3 IE
	
	

	} 
	
	

	}
	
	


-------------------------------  Text End  ---------------------------------------------------
(Remedy #3)

-------------------------------  Text Start  ---------------------------------------------------
S-SFH SP1 IE contains information for network re-entry, see Table 656

S-SFH SP2 contains information for network re-entry, see Table 656

Table 656 – S-SFH SP1 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP1 IE format () { 
	
	

	LSB of BS ID
	24
	Specifies the 24 least bit of BS ID

	Periodicity of A-MAP
	1
	0b0: every subframe
0b1: every 2 subframes

	HARQ Feedback A-MAP
	2 
	Indicates the number of HARQ feedback A-MAPs (Up to 2 bits, Need the decision from DL Ctrl:  A-MAP section)

	Power Control A-MAP
	2
	Indicates the number of Power Control A-MAPs

(Up to 2 bits, Need the decision from DL Ctrl:  A-MAP section)

	Transmit format of A-MAP
	1
	Indicate the transmission format (repetition) used for A-MAP

(Need the decision from DL Ctrl – A-MAP section)

	DL permutation configuration (CRU, DRU partitioning and signaling related to that)
	22
	DL_CAS_SB0(4), DL_CAS_MB0(6), DL CAS_SBi (4x3)
(Up to 22 bits, Need the decision from DL physical structure section)

	UL permutation configuration (CRU, DRU partitioning and signaling related to that)
	22
	UL_CAS_SB0(4), UL_CAS_MB0(6), UL_CAS_SBi (4x3) 
(Up to 22 bits, Need the decision from UL physical structure section)

	RNG location configuration
	4
	Configuration table needs to be defined 
(Need the decision from UL Ctrl section)

	RNG PHY format
	2
	0b00: RNG format 0
0b01: RNG format 1
0b10: RNG format 2
0b11: RNG format 3
(Need the decision from UL Ctrl section)

	RNG codes information 
	12
	Parameters for determining the root sequences and their cyclic shifts in the preamble set for the cell
(Up to 12 bits, Need the decision from UL Ctrl section)

	HO ranging codes
	6
	64 RNG codes

(Need the decision from UL Ctrl section)

	HO Ranging backoff start
	4
	Initial backoff window size for HO ranging contention, expressed as a power of 2. Values of n range 0–15 (the highest order bits shall be unused and set to 0)
(Need the decision from UL Ctrl or MAC operation  section)

	HO Ranging backoff end
	4
	Final backoff window size for HO ranging contention, expressed as a power of 2. Values of n range 0–15 (the highest order bits shall be unused and set to 0)
(Need the decision from UL Ctrl or MAC operation  section)

	reserved
	7
	

	}
	
	


	Channel
	Contents
	Size (bits)

	S-SFH Sub-packet 2
	Sector ID
BS ID
Periodicity of A-MAP
Sub-frame configuration (DL/UL ratio)
DL permutation configuration (CRU, DRU partitioning and signaling related to that)

UL permutation configuration (CRU, DRU partitioning and signaling related to that)

FFR partitioning info for DL region (static)

FFR partitioning info for UL region (static)

FFR UL target IoT per partition 

# tx antenna

MAC protocol revision

Downlink burst profile 
BS EIRP 

UL carrier frequency
UL bandwidth 

UL A-MAP relevance
Uplink_Burst_Profile 
	


-------------------------------  Text End  ---------------------------------------------------
(Remedy #4)

-------------------------------  Text Start  ---------------------------------------------------
S-SFH SP2 IE contains information for initial network entry, see Table 657
S-SFH SP3 contains information for initial network entry and network discovery, see Table 657
Table 657 – S-SFH SP2 IE format
	Syntax
	Size (bit)
	Notes

	S-SFH SP2 IE format () { 
	
	

	Sub-frame configuration (DL/UL ratio, duplexing mode) 
	3
	0b000 FDD, Different UL PHY mode with DL

0b001 FDD, Same UL PHY mode with DL

0b010 only E-MBS carrier
If (BW == 5/10/20 MHz in TDD) { 

   0b011 DL:UL = 3:5 

   0b100 DL:UL = 4:4 

   0b101 DL:UL = 5:3

   0b110 DL:UL = 6:2 

} Else if(BW == 8.75 MHz in TDD) 

0b011 DL:UL = 3:4 

   0b100 DL:UL = 4:3 

   0b101 DL:UL = 5:2

}

Else if(BW == 7 MHz in TDD){ 

0b011 DL:UL = 2:4 

   0b100 DL:UL = 3:3 

   0b101 DL:UL = 4:2
}

	If (Sub-frame configuration == 0b000) {
	
	In case of FDD with Different UL PHY with DL

	UL carrier frequency
	[12]
	(Need more discussion)

	UL bandwidth 
	[3]
	(Need more discussion)

	}
	
	

	MS Transmit Power Limitation Level
	8
	Unsigned 8-bit integer. Specifies the maximum allowed MS transmit power. Values indicate power levels in 1 dB steps starting from 0 dBm

	MSB bytes of BSID
	24
	Specifies the Operator ID

	FFR partitioning info for DL region 
	11
	DL_SAC(4), DL_FPSC(3), DL_FPC(4)
(Up to 11 bits, Need the decision from DL physical structure section)

	FFR partitioning info for UL region
	11
	UL_SAC(4), UL_FPSC(3), UL_FPC(4) 
(up to 11 bits, Need the decision from UL physical structure section) 

	MAC protocol revision
	4
	Version number of IEEE 802.16m supported on this channel 

	Initial ranging codes 
	6
	64 RNG codes

(Need the decision from UL Ctrl section)

	Initial ranging backoff start
	4
	Initial backoff window size for initial ranging contention, expressed as a power of 2. Values of n range 0–15 
(Need the decision from UL Ctrl or MAC operation  section)

	Bandwidth request backoff start
	4
	Initial backoff window size for contention BRs, expressed as a power of 2. Values of n range 0–15 (the highest order bits shall be unused and set to 0)
(Need the decision from UL Ctrl or MAC operation  section)

	Bandwidth request backoff end
	4
	Final backoff window size for contention BRs, expressed as a power of 2. Values of n range 0–15 
(Need the decision from UL Ctrl or MAC operation  section)

	Number of BR Channel
	4
	The number of BR channel per frame 
(Need the decision from UL Ctrl section) 

	BS EIRP 
	16
	Signed in units of 1 dBm

	reserved 
	[2]
	

	}
	
	


	Channel
	Contents
	Size (bits)

	S-SFH Sub-packet3
	Initial ranging channel information (initial ranging region location)

Initial ranging channel format

Initial ranging codes 

Initial ranging backoff start

Initial ranging backoff end

Minimum level of power offset adjustment

Maximum level of power offset adjustment

Duplex mode (TDD, FDD, HFDD)

TTG

RTG

NSP IDs
MSB bytes of BSID
	


-------------------------------  Text End  ---------------------------------------------------
(Remedy #5)

-------------------------------  Text Start  ---------------------------------------------------
S-SFH SP3 IE contains remaining essential system information, see Table 658. S-SFH SP4 contains information for maintaining communication with the ABS (e.g., periodic ranging, bandwidth request, sounding, HARQ parameters, and fast feedback parameters), see Table 658. 

Table 658 – S-SFH SP3 IE format

	Syntax
	Size (bit)
	Notes

	S-SFH SP3 IE format () { 
	
	

	Periodic ranging codes
	6
	64 RNG codes

(Need the decision from UL Ctrl section)

	Periodic ranging backoff start 
	4
	Initial backoff window size for periodic ranging contention, expressed as a power of 2. Values of n range 0–15 
(Need the decision from UL Ctrl or MAC operation  section)

	Periodic ranging backoff end
	4
	Final backoff window size for periodic ranging contention, expressed as a power of 2. Values of n range 0–15 
(Need the decision from UL Ctrl or MAC operation  section)

	Number of Fast Feedback Channel 
	4
	Number of fast feedback channel per UL subframe 

(Need the decision from UL Ctrl section)

	Number of HARQ Ack Channel
	4
	Number of HARQ ACK channel per UL subframe

(Need the decision from UL Ctrl section)

	[HARQ Ack delay]
	[1]
	(Need the decision from HARQ protocol section)

	# Tx antenna
	2
	0b00: 2 antennas
0b01: 4 antennas
0b10: 8 antennas
0b11: reserved

	MSB of superframe number
	[8]
	Remaining bit of SFN except LSB of SFN in P-SFH

	Default RSSI and CINR averaging parameter
	8
	Bits 0-3: Default averaging parameter 
[image: image1.wmf]avg

a

for physical CINR measurements, in multiple of 1/16

Bits 4-7: Default averaging parameter 
[image: image2.wmf]avg

a

for RSSI measurements, in multiple of 1/16

	Tx Power report
	[24]
	(need more discussion)

Bits 0–3: Tx_Power_Report_Threshold, It is unsigned integer and shall be read in dB scale. When “0b1111” it means infinite. 
Bits 4–7: It is unsigned integer whose value is d. Its value d shall be interpreted as Tx_Power_Report_Interval =2d. When “0b1111” it means infinite. 
Bits 8–11: αp_avg in multiples of 1/16 (range [1/16,16/16]) Bits 12–15: Tx_Power_Report_Threshold, It is unsigned integer and shall be read in dB scale. When “0b1111” it means infinite. It shall be used when CQICH is allocated to the SS. 
Bits 16–19: It is unsigned integer whose value is d. Its value d shall be interpreted as Tx_Power_Report_Interval =2d frames. When “0b1111” it means infinite. It shall be used when CQICH is allocated to the SS. 
Bits 20–23: αp_avg in multiples of 1/16 (range [1/16,16/16]), It shall be used when CQICH is allocated to the SS.

	[UL Noise and Interference level]
	[TBD]
	(Need the decision from Power Control section)

	reserved
	7
	

	}
	
	[Total: 64 bits (excluding TBD)]


	Channel
	Contents
	Size (bits)

	S-SFH Sub-packet 4
	Periodic ranging channel information (periodic ranging region location)

Periodic ranging codes

Periodic ranging backoff start 

Periodic ranging backoff end

Bandwidth request channel information (bandwidth request region location)

Bandwidth request backoff start

Bandwidth request backoff end

Sounding Region

Fast Feedback Region 

HARQ Ack Region

HARQ Ack delay
SP scheduling periodicity (excluding SP1) information
	


S-SFH SP5 is transmitted in paging listening interval. It contains information for idle mode AMSs, see Table 659. 
-------------------------------  Text End  ---------------------------------------------------
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