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Proposal for Multicarrier uplink control structure
I. Introduction

Supporting Multicarrier is one function of 802.16m. A lot of works are proposed for Multicarrier downlink (DL) control structure in last Orlando meeting. The final resolution of Multicarrier DL control is pended by DL Control Rapporteur Group. Based on the initial consensus in IEEE C802.16mDL_ctrl-08/034, this contribution proposes uplink (UL) control structure for Multicarrier. The designs of random access channels including initial ranging sub-channel, period ranging sub-channel, handover ranging sub-channel and bandwidth request (BR) ranging sub-channel are considered in this contribution. Besides, regarding UL control mechanisms such as network entry and BR process are also discussed. 
II. Description of the proposal

Multicarrier scheme will allow the network to operate in continuous or discontinuous frequency with different bandwidth. A separate FFT and RF module is used at each band, and one MAC entity is required to support Multicarrier functionalities. Based on MS’s capabilities, BS can serve different MS with different bandwidth. The capability of supporting Multicarrier for MS can be roughly classified into 2 main types:
· Type 1: Single RF carrier support 

· Type 2: Multiple RF carriers support
This contribution provides a generalized UL control structure for those 2 types. 
· Assumptions of Multicarrier DL control structure
Before introducing the proposal of Multicarrier UL control structure, some consensuses from DL Control Rapporteur Group are given: 
· The Multicarrier DL control channels contain the synchronization control channel (SCH), broadcast control channel (BCH), and common control channel (CCH).

· SCH provides a reference signal for time, frequency, frame synchronization and BS identification. The allocation of SCH is fixed in the first sub-frame within a superframe.

· BCH provides system configuration information and additional broadcast information (ex: neighbor BS information, paging information and etc). The allocation of BCH is fixed and TDM with SCH.

· CCH provides resource allocation for unicast services. The allocation of CCH is TDM with SCH and BCH.
And our assumptions for Multicarrier DL control are also addressed in the following:
· The allocation of CCH is variable (may appear in every sub-frame or not).

· Each carrier will be classified into primary carrier or secondary carrier. A BS can have one or multiple primary carriers and one or multiple secondary carriers. 

· Primary carrier shall have SCH, BCH and CCH. Secondary carrier may share SCH and BCH with its primary carrier (secondary may not assign SCH and BCH) and secondary carrier will have its own CCH.
Figure 1 is an example of Multicarrier DL control structure.
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Figure 1; an example of assumed Multicarrier DL control structure
· Initial ranging sub-channel in Multicarrier
In IEEE 802.16e, initial Ranging sub-channel is used for the purpose of initial ranging process during MS’s network entry. After acquiring the DL/UL parameters from SCH and BCH, MS can identify the allocation of initial ranging sub-channel. And then MS will randomly pick up a ranging code and send it in this sub-channel. If BS receives this code, it will give a RNG-RSP to command the MS to perform regarding PHY adjustments. In response to the assumption of only primary carrier will allocate SCH and BCH, we propose that initial ranging sub-channel will be only allocated within primary carrier. As a result; both type1 and type2 MSs will perform network entry within primary carrier. To support fast initial access, the initial ranging sub-channel should be allocated in the first UL sub-frame within a superframe. Furthermore, the allocation of initial ranging sub-channel shall be fixed in every superframe.
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Figure 2; an example of initial ranging sub-channel in Multicarrier

· Proposal: Initial ranging sub-channel will only be allocated in primary carrier. It will statically locate in the first UL sub-frame within a superframe. 
· Periodic ranging sub-channel in Multicarrier

Periodic Ranging process is employed to let MS adjust the transmission parameters so that MS can maintain UL communication with BS. To support this process, periodic ranging sub-channel is used for providing the transmission opportunities. When there is no UL-data and T3 timer timeouts, MS will randomly pick up a ranging code and send it in the periodic ranging sub-channel. Due to different carrier frequency, both primary carrier and secondary carrier need periodic ranging sub-channel to support serving MS perform corresponding adjustments. Besides, compared with initial ranging process, BS may be able to get well information of serving MSs rather than new incoming MSs. (Ex: BS can get the CQI report from serving MS). Therefore, BS may re-configure the allocation (including: size, location, and occurring frequency) of periodic ranging sub-channel in each carrier to facilitate the periodic ranging process based on some criteria. To reduce the overhead of signaling negotiations, a pre-defined pattern scheme is suggested for identifying the periodic ranging sub-channel. Table 1 is an example of pattern design for periodic ranging sub-channel.
Table 1; an example of periodic ranging sub-channel pattern
	Pattern
	Cycle 
	Size
	Location

	1
	Every superframe
	6 symbols
	Followed by initial ranging sub-channel

	2
	Every superframe
	6 symbols
	In the beginning of last sub-frame within superframe

	3
	Every frame
	6 symbols
	In the beginning of last sub-frame within frame

	4
	Every frame
	12 symbols
	In the beginning of last sub-frame within frame

	…
	…
	…
	…
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Figure 3; an example of periodic ranging sub-channel in Multicarrier

With proposed periodic ranging sub-channel in Multicarrier, MS can entry the system through primary carrier and get synchronization with this carrier first. When BS/MS decides to use secondary carriers to serve this MS, due to well-synchronization between primary carrier and secondary carriers, MS only needs to perform a little adjustment through individual periodic ranging sub-channel without fully re-accessing.

· Proposal: Periodic ranging sub-channel will be allocated in both primary carrier and secondary carriers. The allocation of periodic ranging sub-channel in each carrier can be different and configurable based on the pre-defined pattern. 

· Handover ranging sub-channel in Multicarrier

In Multicarrier, handover happens between two primary carriers; switching between primary carrier and secondary carrier for type 1 MS won’t initiate the HO process. Hence, only primary carrier needs to allocate handover ranging sub-channel for HO ranging. The location of this sub-channel will be static and appeared in the first UL sub-frame within a superframe.
· Proposal: Handover ranging sub-channel will only be allocated in primary carrier. It will statically locate in the first UL sub-frame within a superframe.
· Bandwidth Request ranging sub-channel in Multicarrier

Bandwidth request process refers to the mechanism that MS uses to indicate to BS that they need bandwidth allocation. A request may come as a stand-alone Bandwidth Request (BR) header or as a Piggyback request. When Multicarrier is supported, a MS may simultaneously establish several connections along different carriers, and CCH in each carrier will indicate the individual allocations for this specific MS. When contention-based BR mechanism is applied in this condition, to reduce the data plane access latency and satisfy QoS, it may be required to assign a dedicated BR ranging sub-channel in every frame to attain fast process. However, it will be a big resource overhead if we always allocate BR ranging sub-channel in each carrier within every frame. Besides, a BS needs to handle frequent contention because of independent BR processes in each carrier. To resolve these problems and make BR process in Multicarrier more efficient, a group request scheme for BR is proposed. The details please refer to C802.16m-08_304. Under this design, only primary carrier will allocate bandwidth request ranging sub-channel and its location will be dynamical and indicated by CCH.
· Proposal: Bandwidth Request ranging sub-channel will only be allocated in primary carrier. Its location is dynamical and indicated by CCH. 
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Figure 4; an example of bandwidth request ranging sub-channel in Multicarrier

III. Proposed Text
---------------------------------------------Start of the text------------------------------------------------

11. X.6. Multi-carrier Control Structure
[Insert the following text in Section 19 of IEEE 802.16m-08/003r1]

19. Support for Multicarrier

19. x. UL Control Structure

Based on different applications, the Ranging sub-channels of Multicarrier will be separately allocated:

Initial ranging sub-channel will only be allocated in primary carrier. It will statically locate in the first UL sub-frame within a superframe.

Periodic ranging sub-channel will be allocated in both primary carrier and secondary carriers. The allocation of periodic ranging sub-channel in each carrier can be different and configurable based on the pre-defined pattern.
Handover ranging sub-channel will only be allocated in primary carrier. It will statically locate in the first UL sub-frame within a superframe.
Bandwidth Request ranging sub-channel will only be allocated in primary carrier. Its location is dynamical and indicated by CCH.

---------------------------------------------End of the text------------------------------------------------
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