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1
Introduction

OFDM based downlink scheduling requires a large amount of CQI reporting from UE in order to select the best downlink resource block. During previous RAN1 and RAN2 meetings, some techniques have been proposed to reduce the overhead of CQI reporting. These compression techniques may be more RAN1 topic than RAN2 topic due to its nature. In this contribution, we propose a higher layer restriction mechanism to solve this overhead problem.
2 CQI Reporting Set
Starting point of discussion is whether all UEs should report the CQI of all physical resource blocks at all times or not. This seems unreasonable assumption due to the number of active UE in LTE system which would be in order of few hundreds to few thousands. To avoid the uplink to be fully occupied just by CQI reporting, RAN1 has been studying on some compression techniques for CQI report. Even we adopt some compression schemes for CQI as layer 1 technology, we could further consider the need of full CQI reporting from layer 2 above point of view. Hence we propose a CQI restriction scheme to limit the overhead from sending the CQI reports in uplink as follows:

· The eNB can specify a CQI reporting set restricting on which resource blocks UE shall measure the downlink quality and signal to the node B for scheduling. 
· The CQI reporting set is configured and reconfigured on a per user basis using RRC signalling. 
· The configuration of CQI reporting set could be based on the activated service, data volume and inter-cell frequency reuse plan etc.
UE data service
If a UE is receiving few and short data packets such as SMS, it seem redundant for this type of UE to report CQI reporting of all downlink resource units. The eNB should be able to reduce the CQI overhead of this short and temporal data transmission. On the other hand, when UE is receiving a large sum of data, eNB should be able to have CQI reporting of full set of downlink resource units to find out a best resource unit for transmission. Hence, depending on the data service and the data volume of each UE, the proposal above allows eNB to control the set of resource units for CQI reporting.
UE capability and camping frequency band
The UE capability is still at early stage to discuss, however, it is likely that there are UE capabilities in terms of RF or baseband processing power. With UE capable of receiving smaller bandwidth than the camped system bandwidth, it is eNB that controls the camping frequency band of low capable UE. RAN1 seems considering few possible locations of camping bands. Once the concept of camping frequency band is agreed, then naturally the resource units for CQI reporting should be within the camping frequency band and hence it should be configured per UE basis. 
Inter-cell interference avoidance planning
In downlink OFDM, one of interference mitigation technology is the frequency reuse planning as shown in the following Figure 1. Although the introduction of such frequency reuse planning is not agreed in RAN2 working group, we could consider its impact on CQI reporting as follows: If UE located in cell edge areas are anyway not allowed to be scheduled using a pre-defined set of downlink resource units, it is redundant to have CQI reporting of such a pre-defined set from system level point of view. On the other hand, UE located in the cell center area could be scheduled using full set of available resource units, so that it would be beneficial to have CQI reporting of the full resource units for this type of UEs. The proposal allows the eNB to configure and reconfigure the CQI reporting set of each UE for this purpose as well.
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Figure 1: CQI Reporing Set and Frequency Reuse
4
Text Proposal
It is proposed to discuss and agree on the following text proposal:
11.3
Measurements to Support Scheduler Operation

Measurement reports are required to enable the scheduler to operate in both uplink and downlink. These include transport volume and measurements of a UEs radio environment.  
To limit the overhead from sending the CQI reports in uplink, the network can specify a CQI reporting set restricting on which resource blocks UE shall measure the downlink quality and signal to the node B for scheduling. The CQI reporting set is setup and reconfigured on a per user basis using RRC signalling. The configuration of CQI reporting set could be based on the UE capability, UE speed, inter-cell frequency reuse plan and data volume.
Uplink buffer status reports are needed to provide support for QoS-aware packet scheduling. Uplink buffer status reports refer to the data that is buffered in the logical channel queues in the UE MAC. The uplink packet scheduler in the eNB is located at MAC level. Uplink buffer status reports may be transmitted using MAC signalling (e.g. as a specific type of MAC control PDU). A way to separately signal buffer status reports for different QoS classes may be used. To define the exact content of buffer status reports and the possible use of physical layer signalling are FFS.

The buffer reporting scheme used in uplink should be flexible in order to support different types of data services. The buffer reporting criteria are setup and reconfigured on a per user basis or per radio bearer basis (FFS) using RRC or MAC signalling (FFS). The use of System Information should also be considered for the initial setup of default buffer reporting criteria (on a per cell basis). Constraints on how often uplink buffer reports are signalled from the UEs can be specified by the network to limit the overhead from sending the reports in the uplink.

It is FFS whether additional measurement information is required to support the classification of UEs between localised and distributed resource allocation.

It is FFS whether additional measurement information is required to support cell center / cell-edge resource subdivision.
