3GPP TSG-RAN WG2 Meeting #59bis
R2-073908
Shanghai, China

8 - 12 October 2007

Agenda item:

5.1.1.5
Source:
Nokia Corporation, Nokia Siemens Networks
Title:
CQI Request
Document for:

Discussion and Decision

1
Introduction
For reasons highlighted in earlier contributions [2] [3], when the UE is allocated PUSCH resources in a subframe where a CQI report is configured to be sent, the CQI report was agreed to be transmitted together with uplink data on the PUSCH [1]. In the “way forward for CQI” contribution [4], it was further agreed that the eNB may explicitly request a CQI report to be transmitted in uplink on the PUSCH. An exact solution for this scheduled CQI mechanism is outlined in this contribution.
2
Discussion
As part of the way forward described in [4], it was formulated that “aperiodic reports are scheduled by eNB in downlink (details of signalling FFS) and transmitted by the UE on PUSCH (or PUCCH is FFS)”. In this contribution we discuss the details of the aperiodic reports (referred to as scheduled CQI report) and the stated open issues. As the periodic report can be masked with aperiodic DRX patterns and other semi-static allocation patterns, it may end up with aperiodic properties and therefore we propose that the term “scheduled” or “triggered” CQI is adopted to avoid confusion.
Quite often the eNB knows that there is no point in scheduling a detailed CQI report together with uplink data; e.g. if there are no other users, wideband transmission towards single UE is used. Hence, the last received wideband CQI on PUCCH may be sufficient. Further, the downlink traffic buffer may be small or empty such that there is no need for scheduled CQI report. The preferred method for ensuring that the UE only sends CQI reports when strictly needed by the scheduler (e.g. when it saves power) is to use a scheduling bit in the uplink allocation table of the PDCCH.  The relative overhead of the scheduling bit is small and placed in the downlink direction whereas a saved CQI report in uplink saves a much larger overhead. Furthermore, with this signalling approach, CQI reports can be scheduled on the PUSCH whenever required, whether the UE has data to transmit or not and decrease the need for having frequent reporting on PUCCH.
Proposal 1: one bit for scheduling CQI reports in UL is defined on PDCCH.

As agreed in [4], the “aperiodic report size and message format can be flexible in terms of size and contents but format needs to be configured by the eNB and reported to UE (e.g. via RRC)”. When having the possibility to schedule CQI reports via PDCCH, the uplink transmission resources can be adjusted at the same time to offer more details compared to e.g. periodic CQI. In that case, during a time instance when both a periodic CQI is expected (due to configured pattern) and a CQI is explicitly requested by the eNB (via the scheduling bit) , the format configured for scheduled CQI reporting should be used over the periodic format. This is consistent with the decision in [4] that: In case both periodic and aperiodic reporting would occur in the same subframe, only the aperiodic report is transmitted in that subframe [1].

Proposal 2: the format of scheduled CQI reports can differ from periodic ones.
3
Conclusion
In order to ensure that the eNB scheduler obtains detailed CQI information when required and that the UL overhead to transmit them is minimised at the same time, this contribution has made two proposals:
Proposal 1: one bit for scheduling CQI reports in UL is defined on PDCCH.

Proposal 2: the format of scheduled CQI reports can differ from periodic ones.
A corresponding text proposal to the Stage 2 is given below:

Beginning of Text Proposal
11.2
CQI reporting for Scheduling
The time and frequency resources used by the UE to report CQI are under the control of the eNB. CQI reporting can be either periodic or scheduled. A UE can be configured to have both periodic and scheduled reporting at the same time. In case both periodic and scheduled reporting occurs in the same subframe, only the scheduled report is transmitted in that subframe.
For efficient support of localized, distributed and MIMO transmissions, E-UTRA supports three types of CQI reporting: 

-
Wideband type: providing channel quality information of entire system bandwidth of the cell;

-
Multi-band type: providing channel quality information of some subset(s) of system bandwidth of the cell;

-
MIMO type: FFS.

Periodic CQI reporting is defined by the following characteristica:

· When the UE is allocated PUSCH resources in a subframe where a periodic CQI report is configured to be sent, the periodic CQI report is transmitted together with uplink data on the PUSCH. Otherwise, the CQI periodic reports are sent on the PUCCH.
· The eNB configures a set of sizes and formats of the report. 

· Size and format of the report may be dependent on whether it is transmitted over PUCCH or PUSCH.

Scheduled CQI reporting is defined by the following characteristica:
· The report is scheduled by the eNB by use of dedicated “scheduling bit” in the uplink grant on the PDCCH sent in the downlink. 
· As the report is triggered by the UL scheduling grant, scheduled CQI reporting is always conducted on the PUSCH. 
· Scheduled CQI report size and message format is configured by the eNB and may be different from the format and size used when periodic CQI is sent on the PUSCH.
End of Text Proposal
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