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CQI Report Mode for Multi-Carrier Support
Jia Lin, Junxian Mo, Lina Liu,
1. Introduction
The carriers involved in a multi-carrier system can be divided into primary carriers and secondary carriers. The resource allocation can span across multiple RF carriers. Link adaptation feedback mechanisms need to incorporate measurements relevant to both primary and secondary carriers. However, there is no description of how multi-carrier users to report channel quality information.
This contribution considers the CQI report to support multi-carrier feature as currently defined in SDD.

2. Proposal
A multi-carrier MS shall be connected to only one primary carrier and the primary carrier may dynamically assign resources across multiple secondary RF carriers. The primary carrier will use the CQI of the secondary carriers to decide which secondary carrier shall be used for new traffic. 
In multi-carrier scenario, MS can receive and transmit data and signaling to BS through multiple carriers. Actually, Number of carriers in a Cell is large than number of carrier supported by MS. Due to MS’s ability, it may only can feedback CQI report for limited number of carrier to BS. Therefore, it needs a scheme for MS to select and negotiate CQI reports of carriers.
If the MS reports the CQI of all carriers including primary carrier and secondary carriers, even though there is no traffic in other secondary carriers, the CQI overhead will be high. If the MS just reports the CQI of the carriers which are used for traffic, BS can not efficiently decide which carriers should be used for new traffic.
In this contribution, A CQI report scheme is introduced for multi-carrier.

2.1 CQI report carrier set

CQI report carrier set is used to indicate which carriers are needed to report CQI reports. MS should feedback CQI reports of carriers which are in CQI report carrier set. CQI report carrier set can have one or multiple carriers.
CQI report carrier set can be negotiated between the MS and BS. CQI report carrier set is a subset of all carriers which are supported by the MS. The subset can be updated periodically or event triggered. MS can feedback wideband CQI and/or subband CQI of carriers in CQI report carrier set. Negotiation of CQI report carrier set can be MS initiated or BS initiated. 
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Figure 1: MS initiated negotiation for CQI report carrier set
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Figure 2: BS initiated negotiation for CQI report carrier set

2.2 CQI report scheme for multi-carrier
When MS enters the network, MS will scan all carriers of the cell, and report selected carrier indexes in term of its ability and load of carriers to BS. Number of carriers in CQI report carrier set can be determined by MS’s ability and QoS of traffic. MS can select feedback carriers in terms of MS’s ability, resource load of BS and CQI level of carriers. 
For different traffic, number of carriers in CQI report carrier set may not be the same. If traffics are changed in active mode (such as traffic switched, added or removed), CQI report carrier set should be updated.
When CQI report carrier set is determined, MS will feedback CQI report of carriers in terms of CQI report carrier set. Feedback period and contents of CQI report can be negotiated at the same time as CQI report carrier set determined.
MS can periodically or event trigger scan all carriers in the cell. If MS or BS detects that current CQI report carrier set can’t satisfy requirement, then MS will report the most suitable carriers to BS in terms of CQI level, load of carrier and current traffic QoS. Therefore, new CQI report carrier set is negotiated between MS and BS.
3 Conclusion

CQI report carrier set is introduced for multi-carrier CQI report scheme. CQI report carrier set is determined by CQI level of carriers, load of carriers, ability of MS and traffic QoS. According to CQI report carrier set, MS can feedback CQI reports for multiple carriers. If channel quality, load of carrier and traffics are changed, CQI report carrier set will be updated to satisfy requirement. 
4 Proposed Text
The following text is proposed to be captured in the IEEE 802.16m system description document (SDD).

================================= Start of Proposed Text ==============================
X.x.x CQI Report Mode for Multi-Carrier Support

CQI report carrier set is used to indicate which carriers are needed to report CQI reports. MS should feedback CQI reports of carriers which are in CQI report carrier set. CQI report carrier set can have one or multiple carriers.

CQI report carrier set can be negotiated between the MS and BS. CQI report carrier set is a subset of all carriers which are supported by the MS. The subset can be updated periodically or event triggered. MS can feedback wideband CQI and/or subband CQI of carriers in CQI report carrier set. Negotiation of CQI report carrier set can be MS initiated or BS initiated. 
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Figure 1: MS initiated negotiation for CQI report carrier set
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Figure 2: BS initiated negotiation for CQI report carrier set

X.x.x CQI report scheme for multi-carrier

When MS enters the network, MS will scan all carriers of the cell, and report selected carrier indexes in term of its ability and load of carriers to BS. Number of carriers in CQI report carrier set can be determined by MS’s ability and QoS of traffic. MS can select feedback carriers in terms of MS’s ability, resource load of BS and CQI level of carriers. 

For different traffic, number of carriers in CQI report carrier set may not be the same. If traffics are changed in active mode (such as traffic switched, added or removed), CQI report carrier set should be updated.

When CQI report carrier set is determined, MS will feedback CQI report of carriers in terms of CQI report carrier set. Feedback period and contents of CQI report can be negotiated at the same time as CQI report carrier set determined.

MS can periodically or event trigger scan all carriers in the cell. If MS or BS detects that current CQI report carrier set can’t satisfy requirement, then MS will report the most suitable carriers to BS in terms of CQI level, load of carrier and current traffic QoS. Therefore, new CQI report carrier set is negotiated between MS and BS.

==================================== End of the Text ================================
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