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Proposed Modifications on Signaling Protocol of DL/UL Subchannelization for IEEE 802.16m Amendment
Taeyoung Kim, Jeongho Park, Jaeweon Cho, Hokyu Choi, Heewon Kang 

Samsung Electronics
1. Introduction
In this contribution, the signaling protocol for DL subchannelization in the current Amendment working document [1] is summarized and the revised signaling protocol is proposed to reduce the number of indication bits. Based on the modified signaling protocol, some equations and description for DL subchannelization are modified in the current Amendment working document.
2. Current signaling protocol in Amendment working document [1]
In the current Amendment working document [1], many kinds of signaling protocols for DL/UL subchannelization are defined as shown in Table 1. Using these signaling indication fields, the allocation of subband, frequency partitioning for FFR operation are performed. The assumptions considered here are as follows:
· The number of frequency partitions is 4.

· The size of frequency partitions, FPi (i(0) is equal.

· The number of subbands allocated to FPi (i(0) is equal.

Table 1 Signaling protocol defined in current Amendment document
	
	Field
	Bits
	Description
	Unit
	Container

	Multi-cell
	Subband Allocation Count (SAC or USAC)
	5 (TBD)
	# of PRUs allocated to subbands, LSB
	SB
	(P- /S-) BCH

	
	Freq. Partition Configuration (FPC or UFPC)
	12
	
	
	(P- /S-) BCH

	
	
	Freq. Partition Count (FPCT)
	2
	# of freq. partitions (1~4)
	-
	

	
	
	Freq. Partition Size (FPS)
	6
	# of PRUs allocated to FPi, i>0
	MB
	

	
	
	Freq. Partition Subband Count (FPSC)
	4
	# of subbands allocated to FPi, i>0
	SB
	


3. Proposed signaling protocol
In order to reduce the number of indication bits for DL/UL subchannelization, the concrete and feasible operation scenario is considered. In addition, the unnecessary assumptions defined in above section are removed, that is, the last assumption above causes the increase of the number of indication bits. The remained assumptions are still considered. In Table 2, the revised signaling protocol for DL/UL subchannelization is proposed.
Table 2 Proposed signaling protocol for DL subchannelization
	
	Field
	Bits
	Description
	Unit
	Container

	Multi-cell
	Subband Allocation Count (SAC)
	4
	# of PRUs allocated to subbands
	SB
	TBD

	
	Freq. Partition Configuration (FPC)
	4
	Freq. partition configuration set
	-
	TBD

	
	Freq. Partition Subband Count (FPSC)
	3
	# of subbands allocated to FPi, i>0
	SB
	TBD


· Subband Allocation Count (SAC) : 4 bits
Subband allocation count (SAC) field indicates the number of subbands allocated. This information is applied for all system bandwidths (e.g. 5~20MHz). For 20MHz bandwidth, the total number of PRUs is 96, which means the total number of subbands is 24. But, it is not necessary to indicate the all cases. As shown in Table 3, the number of bits required for SAC indication field can be reduced by mapping. 
Table 3 Example of mapping between SAC and the number of subbands allocated
	SAC (4bits)
	# of subbands allocated
(KSB)
	SAC (4bits)
	# of subbands allocated
(KSB)

	0
	0
	8
	10

	1
	1
	9
	12

	2
	2
	10
	14

	3
	3
	11
	16

	4
	4
	12
	18

	5
	5
	13
	20

	6
	6
	14
	22

	7
	8
	15
	24


· Frequency Partition Configuration (FPC) : 4 bits
Frequency partition configuration field give the information about the frequency partitioning such as the number of frequency partitions and the size of each frequency partition. In the signaling protocol defined in Amendment working document, the explicit fields are given to divide the frequency partition, so the number of required indication bits for frequency partitioning is unnecessarily large. As shown in Table 4, it is available to give the information on frequency partition configuration with only small number of indication bits using the predetermined frequency partition set. 
Table 4 Example of mapping between FPC and frequency partitioning
	FPC (4 bits)
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	NPRU * 1/3

	2
	1 : 1 : 1 : 1
	4
	NPRU * 1/4
	NPRU * 1/4

	3
	3 : 1 : 1 : 1
	4
	NPRU * 3/6
	NPRU * 1/6

	4
	5 : 1 : 1 : 1
	4
	NPRU * 5/8
	NPRU * 1/8

	5
	9 : 1 : 1 : 1
	4
	NPRU * 9/12
	NPRU * 1/12

	6-15
	Reserved
	
	
	


· Frequency Partition Subband Count (FPSC) : 3 bits
This is about the number of subbands for frequency partitions besides FP0. The maximum size of frequency partitions except FP0 is at least one third of total frequency band. So, the number of indication bits for FPSC field can be reduced compared to the case of FP0.
4. Proposed Amendment Text

Adopt the following text changes for [1]:

Original Amendment text is shown in black. New proposed text is in blue. Removed Amendment text is shown in strike out red text.

------------------------------------------- Text Start ---------------------------------------------------------

[Remedy-1: Change the text from line 2 to 3 on the page 25, in 15.3.5.2.1, as follows:]
A 54 or 3-bit (TBD) field called Subband Allocation Count (SAC) field determines the value of KSB depending on system bandwidth.
[Remedy-2: Insert the table in line 8 on the page 25, in 15.3.5.2.1, as follows:]
Table XXX - Mapping between SAC and KSB for 10MHz or 20MHz
	SAC
	# of subbands allocated (KSB)
	SAC
	# of subbands allocated (KSB)

	0
	0
	8
	10

	1
	1
	9
	12

	2
	2
	10
	14

	3
	3
	11
	16

	4
	4
	12
	18

	5
	5
	13
	20

	6
	6
	14
	22

	7
	8
	15
	24


Table XXX - Mapping between SAC and KSB for 5 MHz
	SAC
	# of subbands allocated (KSB)
	SAC
	# of subbands allocated (KSB)

	0
	0
	4
	4

	1
	1
	5
	5

	2
	2
	6
	6

	3
	3
	7
	N.A


[Remedy-3: Change the text from line 13 to 14 on the page 25, in 15.3.5.2.1, as follows:]
Figure 399 illustrates the PRU to PRUSB and PRUMB mapping for a 5 MHz bandwidth with SACKSB equal to 3.
[Remedy-4: Change the text from line 52 on the page 26, in 15.3.5.2.1, as follows:]
Figure 399—PRU to PRUSB and PRUMB mapping for BW=5 MHz, SACKSB=3
[Remedy-5: Change the text from line 54 on the page 27, in 15.3.5.2.2, as follows:]
Figure 400—Mapping from PRUs to PRUSB and PPRUMB for BW=5 MHz, SACKSB=3
[Remedy-6: Change the equation (179) from line 15 to 16 on the page 28, in 15.3.5.2.3, as follows:]
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[Remedy-7: Change the text in line 46 on the page 28, in 15.3.5.2.3, as follows:]
Figure 401 depicts the frequency partitioning BW=5 MHz, SACKSB=3, FPCT=2, FPS=12, and FPSC=1.
[Remedy-8: Change the text from line 64 on the page 27 to line 6 on the page 28, in 15.3.5.2.3, as follows:]
The frequency partition configuration is transmitted in the BCH in a 12 4(or 3)-bit called the Frequency Partition Configuration (FPC) depending on system bandwidth. Frequency Partition Count (FPCT) defines the number of frequency partitions. Frequency Partition Size (FPSi) defines the number of PRUs allocated to FPi. FPCT and FPSi are determined from FPC as shown in Table YYY. The FPC consists of a Frequency Partition Count (FPCT), Frequency Partition Size (FPS) and Frequency Partition Subband Count (FPSC).  The first two bits carry the FPCT that defines the number of frequency partitions (1 to 4).  The following 6 bits carry the FPS that defines the number of PRUs allocated to FPi, i>0 in the number of minibands (N2). The remaining 43 bits carry Frequency Partition Subband Count (FPSC) that define the number of subbands allocated to FPi, i>0.

[Remedy-9: Insert the table in line 7 on the page 28, in 15.3.5.2.3, as follows:]
Table YYY– Mapping between FPC and frequency partitioning for 10MHz or 20MHz
	FPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	NPRU * 1/3

	2
	1 : 1 : 1 : 1
	4
	NPRU * 1/4
	NPRU * 1/4

	3
	3 : 1 : 1 : 1
	4
	NPRU * 3/6
	NPRU * 1/6

	4
	5 : 1 : 1 : 1
	4
	NPRU * 5/8
	NPRU * 1/8

	5
	9 : 1 : 1 : 1
	4
	NPRU * 9/12
	NPRU * 1/12

	6-15
	Reserved
	
	
	


Table YYY– Mapping between FPC and frequency partitioning for 5MHz
	FPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	NPRU * 1/3

	2
	1 : 1 : 1 : 1
	4
	NPRU * 1/4
	NPRU * 1/4

	3
	3 : 1 : 1 : 1
	4
	NPRU * 3/6
	NPRU * 1/6

	4
	5 : 1 : 1 : 1
	4
	NPRU * 5/8
	NPRU * 1/8

	5-7
	Reserved
	
	
	


[Remedy-10: Change the text from line 10 to 11 on the page 36, in 15.3.8.2.1, as follows:]
A 54 or 3-bit (TBD) field called Uplink Subband Allocation Count (USAC) determines the value of KSB depending on system bandwidth. 
[Remedy-11: Insert the table in line 15 on the page 36, in 15.3.8.2.1, as follows:]
Table XXX - Mapping between USAC and KSB for 10MHz or 20MHz
	USAC
	# of subbands allocated (KSB)
	USAC
	# of subbands allocated (KSB)

	0
	0
	8
	10

	1
	1
	9
	12

	2
	2
	10
	14

	3
	3
	11
	16

	4
	4
	12
	18

	5
	5
	13
	20

	6
	6
	14
	22

	7
	8
	15
	24


Table XXX - Mapping between USAC and KSB for 5 MHz
	USAC
	# of subbands allocated (KSB)
	USAC
	# of subbands allocated (KSB)

	0
	0
	4
	4

	1
	1
	5
	5

	2
	2
	6
	6

	3
	3
	7
	N.A


[Remedy-12: Change the text from line 22 to 23 on the page 36, in 15.3.8.2.1, as follows:]
Figure 407 illustrates the PRU to PRUSBs and PRUMBs mapping for a 5 MHz bandwidth with SACKSB equal to 3.
[Remedy-13: Change the text from line 52 on the page 37, in 15.3.8.2.1, as follows:]
Figure 407—PRU to PRUSB and PRUMB mapping for BW=5 MHz, USACKSB=3
[Remedy-14: Change the text from line 50 on the page 38, in 15.3.8.2.2, as follows:]
Figure 408—Mapping of PRUs to PRUSBs and PPRUMBs for BW=5 MHz, USACKSB=3
[Remedy-15: Change the text in line 34 on the page 39, in 15.3.8.2.3, as follows:]
Figure 409 depicts the frequency partitioning BW=5 MHz, USACKSB=3, FPCT=2, FPS=12, and FPSC=1.
[Remedy-16: Change the text from line 59 on the page 38 to line 3 on the page 39, in 15.3.8.2.3, as follows:]
The frequency partition configuration is transmitted in the BCH in a 12 4 or 3-bit composite field called the Uplink Frequency Partition Configuration (UFPC) depending on system bandwidth. Frequency Partition Count (FPCT) defines the number of frequency partitions. Frequency Partition Size (FPSi) defines the number of PRUs allocated to FPi. FPCT and FPSi are determined from FPC as shown in Table YYY. 

The UFPC consists of Frequency Partition Count (FPCT), Frequency Partition Size (FPS) and Frequency Partition Subband Count (FPSC) fields. The FPCT occupies the first 2 bits and defines the number of frequency partitions to be from 1 to 4 (TBD). The PFS occupies the next 6 bits and defines the number of PRUs, in minibands (N2) of PRUs, allocated to FPi for i>0. The Frequency Partition Subband Count (FPSC) occupies the remaining 43 bits and define the number of subbands allocated to FPi for i>0.

[Remedy-17: Insert the table in line 4 on the page 39, in 15.3.8.2.3, as follows:]
Table YYY– Mapping between UFPC and frequency partitioning for 10MHz or 20MHz
	UFPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	NPRU * 1/3

	2
	1 : 1 : 1 : 1
	4
	NPRU * 1/4
	NPRU * 1/4

	3
	3 : 1 : 1 : 1
	4
	NPRU * 3/6
	NPRU * 1/6

	4
	5 : 1 : 1 : 1
	4
	NPRU * 5/8
	NPRU * 1/8

	5
	10 : 2 : 0 : 0
	2
	NPRU * 10/12
	NPRU * 2/12

	6
	9 : 3 : 0 : 0
	2
	NPRU * 9/12
	NPRU * 3/12

	7
	8 : 4 : 0 : 0
	2
	NPRU * 8/12
	NPRU * 4/12

	8-15
	Reserved
	
	
	


Table YYY– Mapping between FPC and frequency partitioning for 5MHz
	FPC
	Freq. Partitioning

(FP0:FP1:FP2:FP3)
	FPCT
	FPS0
	FPSi (i>0)

	0
	1 : 0 : 0 : 0
	1
	NPRU
	0

	1
	0 : 1 : 1 : 1
	3
	0
	NPRU * 1/3

	2
	1 : 1 : 1 : 1
	4
	NPRU * 1/4
	NPRU * 1/4

	3
	3 : 1 : 1 : 1
	4
	NPRU * 3/6
	NPRU * 1/6

	4
	5 : 1 : 1 : 1
	4
	NPRU * 5/8
	NPRU * 1/8

	5-7
	Reserved
	
	
	


------------------------------------------- Text End -----------------------------------------------------------
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