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 Information of available UL PUSC Subchannel 
for FDM based UL PUSC-Zone Support (15.3.8.3.5.3)
Jeongho Park, Jaeweon Cho, Hokyu Choi 
Samsung Electronics
1. Introduction
This contribution proposes a method of letting AMS know what UL PUSC subchannels are available in case of FDM-based UL PUSC-Zone support. Since one PUSC subchannel consists of 6 subchannels which are distributed over whole frequency bandwidth, it is hard to find any reason for selecting particular subchannels for system operation. Therefore we propose a set of consecutive PUSC subchannel index according for available subchannels in the sector.
2. Backgrounds and Proposal
In a big picture, there are two approaches for dividing PUSC subchannels into WirelessMAN-OFDMA MS’s and AMS’s. 
The first approach is to have full flexibility on usage PUSC subchannels. According to IEEE802.16-2009, ‘UL allocated subchannels bitmap’ is transmitted through UCD to indicate the physical subchannels allocated to the segment in the uplink. If ABS broadcast a message like this to AMS, then ABS can have full flexibility to select available PUSC subchannels for each WirelessMAN-OFDMA MS and AMS.

However there is a problem for this. Since SFH doe not have enough room for accomodating this big size information, additional broadcast information is the only way. If this information is transmitted through ABI, the delay of initial/handover ranging will increase because AMS needs to wait until AMS gets this information for ranging. Note that currently all necessary information for ranging is included SFH for the sake of minimizing delay.
The second approach is to restrict flexibility and predefine the usable subchannelization index according to allowed subchannel portion. A drawback is that ABS cannot enjoy full flexibility of 16e/16m ratio in UL. On the other hand, there are two merits. There are no additional signaling overheads. And there will be no impact on delay in ranging process.
Taking all of what is described above into consideration, this contribution proposes a method of the second approach. The basic priciples of the proposal are
· The ratio of 16e/16m in uplink follows that in downlink

· Contiguous subchannel set is used for making a division of resource between 16e and 16m 

The following tables show frame configurations in case of FDM-based PUSC-Zone support. And each configuration case includes PUSC subchannel index of 16e and 16m. For example, frame configuration index 5 in 10MHz BW provides subchannel index set {0,…,20} and {21,…,34} for 16e and 16m respectively. This shall be interpreted as PUSC subchannel index 21…34 are going to be used for AMS while index 0…20 to be used for WirelessMAN-OFDMA MS. Of course, in this case, UCD in 16e shall contain corresponding subchannels bitmap.
· Frame configuration for 5/10/20MHz with 1/8 CP.
	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	WirelessMAN-

OFDMA` Support
	PUSC Subchannel Index 

for BW 10MHz

	
	
	
	
	
	
	DL Mix
	UL MUX
	UL Mix
	16e
	16m

	1
	10
	1/8
	5
	TDD
	5:3
	3:2 (3)
	FDM
	21:14
	{0,…,20}
	{21,…,34}

	2
	10
	1/8
	7
	TDD
	5:3
	2:3 (2)
	FDM
	14:21
	{0,…,13}
	{14,…,34}

	3
	10
	1/8
	9
	TDD
	5:3
	1:4 (1)
	FDM
	8:27
	{0,…,7}
	{8,…,34}


Note that this contribution considers only 10MHz BW because 5MHz and 20MHz BW are not deployed up to now.

· Frame configuration for 7MHz with 1/8 CP
	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	WirelessMAN-

OFDMA` Support
	PUSC Subchannel Index 

for BW 7MHz

	
	
	
	
	
	
	DL Mix
	UL MUX
	UL Mix
	16e
	16m

	1
	7
	1/8
	3
	TDD
	3:2
	1:2 (1)
	FDM
	12:23
	{0,…,11}
	{12,…,34}


· Frame configuration for 8.75MHz with 1/8 CP
	No.
	BW
	CP
	Frame configuration index
	Duplex
	D:U
	WirelessMAN-

OFDMA` Support
	PUSC Subchannel Index 

for BW 8.75MHz

	
	
	
	
	
	
	DL Mix
	UL MUX
	UL Mix
	16e
	16m

	1
	8.75
	1/8
	4
	TDD
	5:2
	3:2 (3)
	FDM
	21:14
	{0,…,20}
	{21,…,34}

	2
	8.75
	1/8
	6
	TDD
	5:2
	2:3 (2)
	FDM
	14:21
	{0,…,13}
	{14,…,34}

	3
	8.75
	1/8
	8
	TDD
	5:2
	1:4 (1)
	FDM
	8:27
	{0,…,7}
	{8,…,34}


3. Proposed Text Changes in P802.16m/D1
[Change the text from line 16 to 37 on the page 463, in 15.3.8.3.5.3, as follows:]
-------------------------------  Text Starts  ---------------------------------------------------
15.3.8.3.5.3 Subchannelization for FDM based UL PUSC Zone Support  

When supporting FDM based UL PUSC zone, UL subchannelization shall conform the following rules:

1)  For the WirelessMAN-OFDMA system bandwidth, all usable subcarriers given in Table 868, Table 869, and Table 870 are divided into PUSC tiles.

2)  UL PUSC subchannelization is performed as described in section <<8.4.6.2.2>>.

3)  Available subchannels for Advanced Air Interface AMS are provided in table XXX according to bandwidth and frame configuration index. AAI ABS shall transmit ‘UL allocated subchannels bitmap’ through UCD to WirelessMAN-OFDMA MS, which indicates the remained subchannel index. shall be specified through subchannel bitmap broadcasted by [system descriptor, TBD].
4)  All PUSC tiles of specified subchannels from step 3 are extended in time domain from 3 OFDM symbols to Nsym OFDM symbols, where Nsym is dependent of AAI subframe type.

5)  Based on specified subchannels of step 3 with symbol extension tiles of step 4, DRUs for Advanced Air Interface are made up.

6)  Repeat step 4 and step 5 for remained OFDMA symbols of every uplink AAI subframe.
Table XXX- Available physical subchannel index

	BW
	Frame configuration index
	Available PUSC physical subchannel index

	10MHz
	5
	21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34

	
	7
	14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34

	
	9
	8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34

	8.75MHz
	4
	21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34

	
	6
	14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34

	
	8
	8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34

	7MHz
	3
	12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34


Overall process of subcarrier to subchannel mapping is shown in Figure 525. 
-------------------------------  Text End  ---------------------------------------------------[image: image1.png]




























































































































































































































































































































































































































































3

