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Proposed Text of Multicarrier
for the IEEE 802.16m Amendment
Jaehee Cho
Samsung Electronics Co., Ltd.

1. Introduction
This contribution proposes the text of multicarrier to be included in the IEEE 802.16m amendment. The proposed text is developed so that it can be readily combined with IEEE P802.16 Rev2/D7 [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. Proposal in Multicarrier
Data transmission in multicarrier operation can be categorized as follows
· A modulated symbol sequence is carried in one of active carriers

· A modulated symbol sequence is segmented into multiple bursts and the bursts are carried in more than one active carriers

Followings are key properties of each traffic transmission scheme
· A modulated symbol sequence is carried in one of active carriers

· HARQ feedback channel shall be allocated in the carrier
· Allocation information for the burst shall be located in the carrier as if single carrier allocation
· A modulated symbol sequence is segmented into multiple bursts 

· It shall be treated as one HARQ PHY burst if HARQ is applied.

· In this case, HARQ feedback channel shall be located in the primary carrier.

· Allocation information for the burst shall be located in the primary carrier

· MAP IE design for the segmented modulated symbol sequence
· MC USCCH always follows ordinary SC USCCH
· It indicates addresses of resources in other carriers

· It includes carrier bitmap indicating carriers of addresses

· Bitmap spans from primary to last secondary carrier

· Addresses in precedent SC USCCH and following MC USCCH(s) correspond to carriers indicated by the carrier bitmap
· The following diagram shows example of multicarrier allocation information
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4. Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
15. Advanced Air Interface 

15.3Physical layer 
[Insert the new section as follows]
15.3.3.7 Data burst allocation
15.3.3.7.1 Data Burst Allocation for multi-carrier support

MAC data shall be processed as described in FEC and modulation section and can be mapped to OFDMA data region (see x.x.x) in one of primary or secondary carriers. The allocation information shall be sent through the carrier where the OFDMNA data region is located. The same USCCH IE used for single carrier allocation is used for the allocation.
Alternatively, MAC data shall be processed as described in FEC and modulation section and can be mapped to OFDMA data regions (see x.x.x) over multiple carriers using the algorithms defined below.

a) Segment the modulated data sequence into blocks sized to fit into a one LRU.

b) Map the each segmented data block onto one LRU from the lowest LRU index in the OFDMA data region of the carrier with the lowest logical carrier index.

c) Continue the mapping so that the LRU index increases. When the edge of the data region is reached, continue the mapping from the lowest LRU index in the OFDMA data region of the carrier with the next available logical carrier index.

d) Continue the mapping until the all modulated data symbols are mapped.

This type of allocation is only allowed in DRU and the allocation information (MC USCCH, see xxx) shall be sent through the primary carrier. An example is shown in the figure below. For the long TTI in multicarrier support mode, apply the algorithm above from the sub-frame with the lowest sub-frame index. When the all LRUs in data region of the sub-frame are mapped with the modulated data symbols continue the mapping from the next sub-frame. Continue the mapping until the all modulated data symbols are mapped
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Figure 45 – Example of data mapping in the multicarrier support

[Insert the new section as follows]

15.3.6.4.2.9 MC allocation IE

MC allocation IE is used to allocate resources across multiple carriers (see 15.3.3.7.1). MC allocation IE shall always follow ordinary SC allocation IEs or MC allocation IE and indicates addresses of resource in designated carriers with the same allocation information of the latest precedent SC allocation IEs. The latest precedent SC allocation IEs shall allocate only DRU resources.
	Syntax
	Size (bits)
	Notes

	MC allocation IE {

 Assignment type

 Carrier bitmap

 Resource Indexing

 Resource Indexing

 CRC
 Reserved
}
	4

4

10

10

16
zz
	0xYY (MC allocation IE)

	
	44 + z
	Align with max USCCH IE size


Carrier bitmap
It indicates which carriers are used for MC allocation across carriers. “0’ means no use and ‘1’ means to use the carrier. The n-th bit corresponds to (4*k + n) th logical carrier where n and k start from 0 and k is the order of MC allocation IE after the latest precedent SC allocation IE.
Resource Indexing
There can be total R RIs in one SC allocation IE and following m consecutive MC allocation IEs. The r-th RI corresponds to r-th carrier among carriers whose Carrier bitmap are ‘1’s. R ranges between 0 and R-1.
-------------------------------  Text End  ---------------------------------------------------[image: image4.png]
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