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Carrier Management for Multi-Carrier Operation - SDD Text Proposal 
Jan Suumaki, Roberto Albanese, Zexian Li, Chun Joon
Nokia, NSN
1 Introduction

This contribution proposes changes for the section “19 Support for Multi-carrier Operation” in IEEE 802.16m System Description Document [1].

The main focus of this contribution is on the secondary carrier management.
2 Secondary Carrier Management
Secondary carrier management has the following operations:
1) Secondary carrier management

Secondary carrier management is proposed to be divided into long term management and short term management.
Long term management:

Long term management is used to allocate and de-allocate secondary carriers for the AMS. The allocation of carrier is called ‘carrier assignment’ and the state of the carrier is ‘assigned’ from the AMS point of view.

The assignment of the secondary carrier may be done during initial network entry, or any phase during multicarrier operation. Carrier assignment may be based on the ABS and AMS capabilities, negotiated service flow parameters, network load, etc. 

Secondary carriers may be de-allocated at any time. This is called ‘carrier release’ and the state of the carrier is ‘unassigned’

Long term management is done infrequently, only when significant changes happen for the negotiated QoS, network condition or such.  

Short term management:

Short term management is used to activate or deactivate secondary carriers for the AMS. Only active secondary carrier can be used for actual data transmission. Activation and deactivation may be based on the negotiated QoS, traffic pattern, buffer status or ABS/AMS needs. 
So a carrier would have three states from the AMS point of view:

a) unassigned carrier: The AMS is not needed to monitor the carrier or do any operations on this carrier.
b) assigned carrier: The AMS shall have valid PHY and other parameters of the carrier. The AMS shall make periodic ranging for the assigned secondary carrier and make measuring and reporting based on the ABS instructions. However, the AMS does not need to monitor frequently broadcast or other channels, or execute continuous CQI feedback or such reporting. MS may shutdown the radio of the secondary carrier between ranging or reporting interval, but before the AMS will execute ranging and measuring/reporting the AMS shall ensure validity of the carrier parameters. This ranging and reporting results may be used in the ABS to select the most optimal carriers for the activation.    
c) active carrier: The AMS shall continuously monitor all relevant channels and send feedback based on the ABS instructions. Only in active state user data transmission is possible through secondary carrier.   
The following example shows assignment/release and activation/deactivation procedures of secondary carriers.
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2) Exchanging of carrier PHY parameters and other characteristics  

Each carrier will have significant amount of configurable PHY and other parameters:

· center frequency

· bandwidth

· OFDMA parameters

· …

This information is typically very static.

If all of this information would be sent to each AMS during carrier assignment operation, it would cause high overhead, even if the assignment is done rather infrequently.  

Broadcasting would be the best way to send these PHY and other parameters. All fully configured (potential primary carrier) would broadcast periodically critical multi-carrier parameters, like center frequency of each carriers supported within the ABS. So a fully configured carrier may broadcast also the critical parameters of the other carriers within the ABS. 

Non-critical multi-carrier parameters may be broadcasted only within particular carrier (=within the carrier where the parameters are relevant).    

Broadcasting may increase latency in carrier assignment procedure, thus it may be allowed to send critical parameters also in unicast, e.g. during initial network entry.
Each carrier has a carrier index, and this index shall be used during carrier assignment/release and activation/deactivation operations.

3 Text Proposal
---------------------------------------------------------Start of the Text----------------------------------------------------------

19.4.7 Carrier Management
19.4.7.1 Primary Carrier Management
The ABS may instruct the AMS, through control signaling on the current primary carrier, to switch its primary carrier to one of the available fully configured carriers within the same ABS for load balancing purpose, carriers’ varying channel quality or other reasons. AMS switches to the target fully configured carrier at action time specified by the ABS. The carrier switch may also be requested by the AMS through control signaling on the current primary carrier. ABS may direct an AMS to perform the primary carrier switching without scanning.



The ABS may instruct AMS to perform scanning on other carriers which are not serving the AMS. In this case, if the target carrier is not currently serving the AMS, the AMS may perform synchronization with the target carrier if required.
19.4.7.2 Secondary Carrier Management
During the initial network entry, an ABS may allocate one or more secondary carriers to an AMS among all carriers supported by the ABS according to the capability of the ABS and the AMS and the policy of the ABS (e.g. load condition). Allocation and deallocation of secondary carriers may be executed also any time during multicarrier operation. The allocated secondary carriers are called as the assigned secondary carriers.

A part of assigned secondary carriers is used for guaranteeing the QoS requirement of the current services, which are called to active secondary carriers. 

Any physical layer procedures (e.g. feedback, resource allocation, etc) are not required to be performed for the unassigned secondary carriers. 
During active/normal mode, an ABS allocates data resource to an AMS on a subset of active secondary carriers and the primary carrier.
To reduce overhead in carrier management some parameters required for the secondary carrier management may be broadcasted periodically, for example: center frequencies of all carriers supported within the ABS.

19.4.7.3 Carrier switching between a primary carrier and a secondary carrier

The carrier switching between a primary carrier and a secondary carrier may be periodic or event triggered with timing parameters defined by multi-carrier switching message on the primary carrier. When an AMS switches to a secondary carrier, its primary carrier may provide basic information such as timing and frequency adjustment to help  AMS’s fast synchronization with the secondary carrier. The details are FFS.
----------------------------------------------------------End of the Text----------------------------------------------------------
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