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Proposed Text on Permutation of Guard Subcarriers for Multicarrier Support (15.3.5.5 and 15.3.8.5)
HanGyu Cho, Youngsoo Yuk, Jinsoo Choi, Jin Sam Kwak
LG Electronics
1. Introduction
In the current P802.16m/D2 document, there is no detailed text on permutation of guard subcarriers for multicarrier support. This contribution proposes the text on permutation of guard subcarriers for multicarrier support to be included P802.16m/D2. The proposed text is developed so that it can be readily combined with IEEE 802.16-2009 [1], it is compliant to the 802.16m SRD [2], 802.16m SDD [4] and it follows the style and format guidelines in [3].
2. Motivation
It has been agreed that

· Guard subcarriers form PRUs whose structure is the same as what is defined in 15.3.5.1 and 15.3.5.4.

· Guard subcarriers are used as miniband CRUs at FP0 for data transmission only.

But, the detailed assignment method for guard PRUs has not been decided yet. 
This contribution suggests to assign guard PRUs implicitly with miniband CRUs at FP0 considering both resource assignment flexibility and frequency diversity feature of miniband CRU.
3. References
[1] IEEE 802.16-2009, “IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems,” May 2009.
[2] IEEE 802.16m-07/002r9, “802.16m System Requirements” 
[3] IEEE C802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
[4] IEEE 802.16m-09/0034r2, “The Draft IEEE 802.16m System Description Document”
4. Proposed text change in the P802.16m/D2
-------------------------------  Text Start  ---------------------------------------------------
Remedy 1: Modify the text in page 312 in 15.3.5.5 as follows
15.3.5.5 Downlink physical structure for multicarrier support
Guard subcarriers between carriers form integer multiples of PRUs. The structure of guard PRU is the same as the structure defined in 15.3.5.1 and 15.3.5.4. The guard PRUs are used as miniband CRUs at partition FP0 for data transmission only. The number of useable guard subcarriers is predefined and should be known to both AMS and ABS based on carrier bandwidth. The number of guard PRUs in left and right edge of each carrier are shown in Table xxx. Denote the number of guard PRUs in the left (right) edge of carrier by NLGPRU (NRGPRU). The total number of guard PRUs are NGPRU.= NLGPRU + NRGPRU
Table xxx Number of guard PRUs

	BW

No. of guard PRUs
	5MHz
	10MHz
	20MHz
	7MHz
	8.75 MHz

	Left edge of carrier1)
	0
	1
	2
	0
	0

	Right Edge of carrier2)
	0
	1
	2
	0
	0


1) When a carrier occupies the left most spectrum among multiple contiguous carriers the number of guard PRUs in the left edge of carrier is zero.

2) When a carrier occupies the right most spectrum among multiple contiguous carriers the number of guard PRUs in the right edge of carrier is zero.

Denote left guard PRUs and right guard PRUs by GPRUL [0],…. GPRUL [NLGPRU -1] and GPRUR [0],…. GPRUR [NRGPRU -1] from the lowest frequency. Then, guard PRUs are indexed by interleaving GPRUL and GPRUR one by one. That is, GPRU[i]= GPRUL[i/2], for i is an even number and GPRU[i]= GPRUR[(i-1)/2], for i is an odd number, If NLGPRU =0, then, GPRU[i]= GPRUR[i]. If NRGPRU =0, then, GPRU[i]= GPRUL[i].
The NGPRU guard PRUs are used as mini-band LRUs, i.e., NLRUs at frequency partition FP0 without any permutation for data transmission only. In detail, i-th guard NLRU, i.e., GNLRU[i] is always allocated along with the i-th last NLRU at partition FP0. In other words, when an allocation including the i-th last NLRU at partition FP0 is made to an AMS for multicarrier support, the i-th guard NLRU, i.e., GNLRU[i] is allocated together. The mapping to the GNLRU[i] is made after mapping to the i-th NLRU at partition FP0.
Remedy 2: Modify the text in page 473 in 15.3.8.5 as follows
15.3.8.5 Uplink physical structure for multicarrier support
Guard subcarriers between carriers form integer multiples of PRUs. The structure of guard PRU is the same as the structure defined in 15.3.8.1 and 15.3.8.4 The guard PRUs are used as miniband CRUs at partition FP0 for data transmission only. The number of useable guard subcarriers is predefined and should be known to both AMS and ABS based on carrier bandwidth. The number of guard PRUs in left and right edge of each carrier are shown in Table xxx. Denote the number of guard PRUs in the left (right) edge of carrier by NLGPRU (NRGPRU). The total number of guard PRUs are NGPRU.= NLGPRU + NRGPRU
Table xxx Number of guard PRUs

	BW

No. of guard PRUs
	5MHz
	10MHz
	20MHz
	7MHz
	8.75 MHz

	Left edge of carrier1)
	0
	1
	2
	0
	0

	Right Edge of carrier2)
	0
	1
	2
	0
	0


1) When a carrier occupies the left most spectrum among multiple contiguous carriers the number of guard PRUs in the left edge of carrier is zero.

2) When a carrier occupies the right most spectrum among multiple contiguous carriers the number of guard PRUs in the right edge of carrier is zero.

Denote left guard PRUs and right guard PRUs by GPRUL [0],…. GPRUL [NLGPRU -1] and GPRUR [0],…. GPRUR [NRGPRU -1] from the lowest frequency. Then, guard PRUs are indexed by interleaving GPRUL and GPRUR one by one. That is, GPRU[i]= GPRUL[i/2], for i is an even number and GPRU[i]= GPRUR[(i-1)/2], for i is an odd number, If NLGPRU =0, then, GPRU[i]= GPRUR[i]. If NRGPRU =0, then, GPRU[i]= GPRUL[i].

The NGPRU guard PRUs are used as mini-band LRUs, i.e., NLRUs at frequency partition FP0 without any permutation for data transmission only. In detail, i-th guard NLRU, i.e., GNLRU[i] is always allocated along with the i-th last NLRU at partition FP0. In other words, when an allocation including the i-th last NLRU at partition FP0 is made to an AMS for multicarrier support, the i-th guard NLRU, i.e., GNLRU[i] is allocated together. The mapping to the GNLRU[i] is made after mapping to the i-th NLRU at partition FP0.
-------------------------------  Text End  ---------------------------------------------------
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