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1 Introduction
There has been extensive email discussion on CQI reporting between RAN1#51bis and RAN1#52 meetings. The outcomes are summarized below. 
2 CQI reporting modes
Summary of the email discussion:

Different combinations of CQI reporting mode and channel were discussed. The followings were suggested on the reflector to be agreed. 

· Remove the wideband CQI-only option for both periodic and aperiodic PUSCH-based reporting.

· Aperiodic report on PUSCH can always be triggered by the Node B using the 1-bit in the uplink grant (as agreed in Sevilla).

· Each UE shall be configured with at least 1 type of periodic reporting.

· More clarifications are needed regarding the relationship between the periodic CQI reporting and turning off CQI reporting completely or very long time.

· Periodic wideband-CQI-only report on PUCCH as an option, of which periodicity can be independently configured.

· For a UE, the periodic wideband-CQI-only report on PUCCH can be configured together with the periodic frequency-selective CQI report on PUSCH. 

· For aperiodic frequency-selective CQI report on PUSCH, keep both higher layer-configured subband feedback and UE-selected subband feedback.

· For periodic frequency-selective CQI report on PUSCH, keep both higher layer-configured subband feedback and UE-selected subband feedback.

· Continue discussion about the details of the periodic frequency-selective CQI report on PUCCH.

There was a question why it is necessary to configure the periodic wideband CQI report on PUCCH as well when the Node B obtains the wideband CQI from the periodic CQI report on PUSCH. Since this question should be further discussed in the meeting, the following way forward is suggested. 
Suggested way forward:

(1) Agree on the followings
· Remove the wideband CQI-only option for both periodic and aperiodic PUSCH-based reporting.

· Aperiodic report on PUSCH can always be triggered by the Node B using the 1-bit in the uplink grant (as agreed in Sevilla).

· Each UE shall be configured with at least 1 type of periodic reporting.

· More clarifications are needed regarding the relationship between the periodic CQI reporting and turning off CQI reporting completely or very long time.

· Periodic wideband-CQI-only report on PUCCH as an option 

· For aperiodic frequency-selective CQI report on PUSCH, keep both higher layer-configured subband feedback and UE-selected subband feedback.

· For periodic frequency-selective CQI report on PUSCH, keep both higher layer-configured subband feedback and UE-selected subband feedback.

· Continue discussion about the details of the periodic frequency-selective CQI report on PUCCH.
(2) Continue discussion on what CQI reporting configurations should be supported. 
A few configurations are listed below:

1. Periodic wideband CQI on PUCCH + Periodic UE-selected subband feedback on PUSCH

2. Periodic wideband CQI on PUCCH + Periodic higher layer-configured subband feedback on PUSCH

3. Periodic wideband CQI on PUCCH + Periodic frequency-selective CQI on PUCCH 

4. Periodic wideband CQI on PUCCH

Note all these configurations support the aperiodic CQI report on PUSCH.
3 CQI/PMI/rank feedback for SU-MIMO support

There was not enough discussion due to lack of time. Nevertheless, the email discussion resulted in a few topics on which the discussion in the meeting could focus. Topics discussed are listed below. 

Rank
Below is copied from the triggering email. 
Depending on further discussion on the detailed schemes, the exact method for reporting the rank could be different. Nevertheless, it would be helpful if we can have certain level of understanding on how to treat the rank report. As far as I understand, companies have different views of the feedback scheme depending on their assumptions on whether rank is reported separately from CQI/PMI. So, a question is:

Q1: Should the rank be reported in advance to the feedback of CQI/PMI corresponding to a specific value of the rank?

· If yes, it could be possible to try optimization of the CQI/PMI feedback as a function of the rank. 

· If no (i.e. CQI, PMI, rank are jointly reported), the joint CQI/PMI/rank feedback would need to be optimized. 

Summary of the email discussion:

There were few comments supporting the separate report of the rank indicator (RI) from the CQI/PMI. It was commented that the correct interpretation of the CQI/PMI requires that the rank is also known. The followings were also commented:

· If the rank can be configured by the network there will be no issue. 

· If the rank is chosen by the UE and the RI is sent separately from the CQI/PMI it cannot always be guaranteed that the RI has been received by the network.
Suggested way forward:

It is suggested to continue the discussion in the meeting taking into account the following aspects.
· Is there a case(s) that it is beneficial for the Node B to configure the UE with the rank that is assumed for generating CQI/PMI?

· Assuming that the UE chooses the rank, should the RI be reported separately from CQI/PMI? The answer may be different depending on the channel that is mainly used for the CQI/PMI report. 
Combination of the frequency selective PMI and the wideband CQI

Below is copied from the triggering email. 
In Sevilla, the followings were concluded.

Conclusion for the simultaneous reporting of CQI (calculated after precoding) & PMI on PUSCH:

	
	PMI
	

	
	Single
	Multiple 

	CQI
	Wideband 
	Mode 1-1 (PMI calculated over the set S)
	FFS Mode 1-2 (a PMI calculated over each subband with same subband size as defined for Mode 3-2)

	
	UE selected (Best-M)
	FFS Mode 2-1 (PMI calculated over the selected best M subbands)
	FFS Mode 2-2 (limited to the proposal of R1-080549)

	
	Node B configured
	Mode 3-1 (PMI calculated over the set S)
	Mode 3-2 (a PMI calculated over each subband)


Table 1 Extension of agreed single codeword CQI reporting 

modes to rank-1 PMI reporting. 

Note:               For “UE selected” case, decide on whether either one of Mode 2-1 or Mode 2-2 or both to be defined in the next meeting. 

It would be good if we can have discussion on the frequency selective PMI to a possible extent. Taking into account the remaining time until the next week meeting, I would like to focus on the following question. 

Q2: Is it needed to support the combination of the frequency selective PMI and the wideband CQI (e.g. Mode 1-2 in the table above)? 

Summary of the email discussion:

Different views were expressed on whether Mode 1-2 should be supported. Companies supporting Mode 1-2 mentioned that the mode is beneficial in lightly loaded networks where the frequency-selective precoding is most beneficial. It was commented that the frequency-selective CQI + frequency-selective PMI can be used instead in such case as the signalling overhead is not of major concern. 

Two companies commented that Mode 1-1 (on PUSCH) can be removed as the wideband CQI + wideband PMI should be supported on PUCCH. 
Suggested way forward:
· Continue discussion on support of the frequency selective PMI + wideband CQI (e.g. Mode 1-2).

· Continue discussion on removing the wideband CQI + wideband PMI on PUSCH .
PMI feedback compression
Below is copied from the triggering email. 
Q3: According to the discussion in Sevilla, it is likely to have frequency selective PMI reports. Is it necessary to reduce the number of bits used for the frequency selective PMI feedback? 

Q3-1: If yes, what compression scheme should be used?

Summary of the email discussion:

There was a comment that the compression of the frequency selective PMI report is needed to prevent too much overhead. Concerning on the detailed scheme, “average+delta PMI” scheme was commented, which is similar to “average+delta CQI”. 
Suggested way forward:

Continue discussion in the meeting. 










