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1.  Introduction
For the scheduler to exhibit multiuser diversity and for the link adaptation to work optimally in the downlink, CQI reporting from UEs is necessary. The amount of feedback information should be minimised to reduce the uplink overhead, while providing downlink efficiency. To accommodate various traffic in LTE, different scheduling modes are being studied such as dynamic and semi-static (persistent). These scheduling modes require different sort of CQI feedback, and may need to work in parallel within the same cell (and maybe for the same UE). Moreover, the effective way of reporting CQI is likely to be different when the UE is in DRX. This contribution attempts to identify the various cases where CQI shall be reported, and summarises effective ways to report CQI for those cases.
2. CQI reporting for various modes of operation
In LTE, a UE can either be in RRC_IDLE or RRC_CONNECTED [1]. Since the UE has no RAN context in RRC_IDLE, the cases where CQI shall be reported are limited within RRC_CONNECTED. Within RRC_CONNECTED, effective ways of reporting CQI varies depending on the UE mode of operation. This is summarised in Table 1.
TABLE 1.  CQI reporting for various modes of operation.
	UE mode of operation
	Example use case
	CQI reporting

	Dynamic scheduling
	Localised
	· NRT traffic, etc.

· Low mobility
	· Frequent reporting needed for

· resource allocation

· link adaptation

· Time/frequency granularity needed

	
	Distributed
	· NRT traffic, etc.

· High mobility
	· Frequent reporting needed for

· resource allocation

· link adaptation

· No frequency granularity needed (unless localised/distributed is to be switched frequently)

	Semi-static scheduling
	· VoIP, etc.
	· Periodical reporting may be needed for

· possibility to change semi-static resource allocation

· possibility for slow link adaptation

· No frequency granularity needed (e.g., avg over the allocated resources may be sufficient.)

	DRX
	Short DRX interval (if necessary)
	· After a short while of data inactivity
	· Periodical reporting (just before DRX timing) may be beneficial for
· maintaining UL sync
· link adaptation on the first DL TTI

	
	Long DRX interval
	· After a long while  of data inactivity
	· No reporting needed since UL sync will be lost
· CQI can be sent on RACH [2] when resuming transaction (also applicable to initial access), for
· link adaptation on the first DL TTI


As shown in Table 1, different reporting strategies apply to the different modes of operation. Moreover, it may be possible in LTE that a UE utilises both dynamic and semi-static scheduling simultaneously, especially to support concurrent heterogeneous services. CQI reporting for such multi-mode case needs to be studied, although in principle, reporting at the highest resolution among those concurrent modes should suffice such a case.
3.  Conclusions

The various cases where CQI shall be reported, and effective ways for reporting CQI in each case were identified.
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