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1. Introduction
Different CQI reporting schemes are supported for the E-UTRA. The following has been agreed in [1] and captured in [2]:
Table 7.2-1: Physical Channels for Aperiodic or Periodic CQI reporting

	Scheduling Mode
	Periodic CQI reporting channels
	Aperiodic CQI reporting channel

	Frequency non-selective
	PUCCH

PUSCH
	PUSCH

	Frequency selective
	PUCCH 

PUSCH
	PUSCH


In case both periodic and aperiodic reporting would occur in the same subframe, the UE shall only transmit the aperiodic report in that subframe
…

A UE with a scheduled PUSCH transmission in the same subframe as its CQI report shall use the same PUCCH-based reporting format when reporting CQI on the PUSCH unless an associated PDCCH with scheduling grant format indicates an aperiodic report is required.

The above specification, however, still leaves a number of open issues regarding the procedure and interaction of different CQI reporting schemes. Some examples are:
1. The possibility of more than one periodic CQI reporting schemes being assigned to (used by) a UE in one reporting sub-frame
2. The potential overlap between the periodic and aperiodic (triggered-based) reporting in the same sub-frame as well as how to utilize the two reporting types

3. The default CQI reporting scheme
This contribution attempts to address this issue based on earlier 3GPP email reflector discussions. 
2. Different Reporting Categories
Based on Table 7.2-1 in [2], there are 3 categories of CQI reporting:

1. Aperiodic (triggered-based) on PUSCH: wideband, eNB-configured, UE-selected (3 types) 
2. Periodic on PUSCH: wideband, eNB-configured, UE-selected (3 types) 
3. Periodic on PUCCH: wideband, frequency-selective (2 types) 
Below are the procedural points that have been captured (agreed upon) in [2] (see Section 1):

1. Category 1 is a triggered-based scheme which can supersede any periodic report (categories 2 or 3). That is, if a UE is configured by the eNB for periodic CQI report, the eNB may anytime trigger an aperiodic CQI report which supersedes the periodic report.
2. If a UE is configured for category 3, the same PUCCH-based reporting format is used on PUSCH when there is a scheduled data transmission on PUSCH. 

To further refine the procedure, the following additional issues need to be further discussed:
1. For periodic report, should the UE be configured for only one of the two categories (2 or 3)?
2. Shall each UE by default be configured for one type of periodic report? That is, aperiodic report is by default used only to complement/assist the periodic report whenever necessary.
3. For a given category, there are several types of CQI report and each type is self-contained. Shall each UE be configured only one of reporting type? If not, what are the allowable exceptions?
2.1. Issue 1: For periodic report, should the UE be configured for only one of the two categories (2 or 3)?
Ensuring only one periodic report category per UE removes the potential collision between PUSCH-based and PUCCH-based periodic reports in the same sub-frame. On the other hand, it may be possible to avoid collision of periodic reports by employing some rules since each CQI report is not transmitted in every sub-frame. In this case, configurations that lead to collisions will be identified and the network will ensure the collision does not occur.
Based on the email discussion, the advantages and disadvantages can be summarized as follows.
· Multiplexing of periodic CQI reports from different UEs: Allowing only 1 category (either PUSCH or PUCCH) allows a simpler multiplexing rule and potentially more UEs to be multiplexed on both PUSCH and PUCCH. 
· Additional protection for wideband CQI: Since wideband CQI is important (it contains the long-term CQI behavior and is used as a reference), it may be beneficial to allow 2 reporting categories for each UE. For example, wideband CQI can be reported periodically via PUCCH while frequency-selective CQI is reported via PUSCH. Although PUSCH-based frequency-selective CQI report always contains wideband CQI, the wideband CQI is jointly encoded with the sub-band CQIs. This, however, depends on the error rate requirement for CQI report on PUSCH and PUCCH as well as the error rate requirement for wideband CQI relative to sub-band CQI. 
To ensure a simpler multiplexing rule for CQI reporting and maximum multiplexing capacity, allowing only 1 periodic reporting category seems preferred unless allowing periodic reports on both PUCCH and PUSCH offers significant advantage. 
  
2.2. Issue 2: Shall each UE by default be configured for one type of periodic report?
Aperiodic triggered-based CQI report on PUSCH (category 1) should by default be configured for each UE. That way, the eNB can trigger a UE to send a CQI report whenever necessary. However, relying only on category 1 reporting alone may not be sufficient. Hence, it is beneficial to configure at least one type of periodic report for each UE (there are a total of 5 periodic types available – 3 on PUSCH and 2 on PUCCH). Note that this is in addition to category 1 which enables the eNB to trigger a report whenever necessary.
However, it should be noted that the UE may be configured in a long DRX state. It is also possible that the eNB requires only a small number of triggered reports from some particular UEs. To avoid having to send two configuration messages (to switch periodic reporting ON and OFF), allowing an infinite periodic reporting interval seems preferred.  
2.3. Issue 3: Shall each UE be configured only one of reporting type?
Each of the three reporting categories comprises several reporting types as described at the beginning of Section 2. Category 1 (aperiodic on PUSCH) and 2 (periodic on PUSCH) each allow 3 types while category 3 (periodic on PUCCH) allows 2. For reports that always contain a wideband CQI element we think that it is not necessary to allow for more than one concurrently configured reporting type. However due to the report size constraints particularly imposed by the PUCCH for category 3 reports, this condition is not always fulfilled. To be able to obtain a wideband element also in those cases, a solution is to allow both types (wideband and frequency-selective) concurrently on the PUCCH. Hence:
1. For PUSCH-based reporting (category 1 or 2), there seems to be no need for configuring more than one type of reporting for each of these categories. 
2. For PUCCH-based periodic reporting (category 3), both available types may be configured. A further restriction would require further discussion. 
3. Conclusion
In this contribution, different aspects of CQI reporting procedure are discussed based on the previous email discussion. Given the 3 categories of CQI reporting:
· Configuring each UE for only 1 periodic reporting category seems preferred unless the redundancy provided by 2 periodic reporting categories is proven beneficial.
· The aperiodic triggered-based CQI report on PUSCH (category 1) shall by default be configured for each UE. In addition, it is beneficial to always configure each UE with 1 type of periodic reporting. However, the option of infinite reporting interval should be supported to accommodate scenarios such as a long DRX state. 
· Furthermore, configuring each UE for only 1 reporting type is sufficient for PUSCH-based reporting. For PUCCH-based reporting a restriction on the configuration possibilities requires further discussion.
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