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1 Introduction

In this contribution, we propose to remove the possibility of collision of RI with WB CQI/PMI for frequency-selective CQI reporting on PUCCH.

2 Discussion

According to the latest specification TS 36.213 [1], in case of a wideband CQI/PMI and subband CQI configuration, the RI offset parameter NOFFSET,RI is selected from the set {0, -1, …,-( NP -1), - NP }, where NP is the time interval between a WB CQI/PMI report and a subsequent SB CQI report. Consequently, depending on the value of NOFFSET,RI, there are three cases to consider:

1. NOFFSET,RI = -(NP-1) to –1
In this case, the RI does not collide with any other periodic CQI report element

2. NOFFSET,RI = -NP
There is a collision between the RI and a SB CQI. Since the RI has priority, that SB CQI is dropped.

3. NOFFSET,RI = 0
In this case, there is a collision between the RI and a WB CQI/PMI. Since the RI has priority, that WB CQI/PMI is dropped.

In our opinion, the last case NOFFSET,RI = 0 would be very rarely, if at all, used for the configuration of WB+SB CQI reports. The effects of dropping a WB CQI/PMI are much larger than dropping a SB CQI, since the WB PMI is used as a reference when determining the SB CQI in subsequent PUCCH CQI reports. Not receiving an update of the WB PMI therefore means that future SB CQI are alluding to a WB PMI that will generally be a suboptimum choice. In the extreme case, where the RI and WB CQI/PMI have the same periodicity, a configuration of NOFFSET,RI = 0 results in a WB CQI/PMI that can never be transmitted due to collisions, which is clearly undesirable.

Even for a case where the periodicities are different, a setting of NOFFSET,RI = 0 is increasing the testing effort, since the allusion of the SB CQI to the previously transmitted WB PMI needs to be tested for correctness.

It should be noted that even for a WB-only CQI report, the option NOFFSET,RI = 0 would not be required, as the same fundamental behaviour could be achieved by setting NOFFSET,RI = -NP.

The only benefit we see of NOFFSET,RI = 0 is that the assigned PUCCH resources are used strictly periodically. However this is also achieved by setting NOFFSET,RI = -NP with far reduced influence on the system behaviour.

Consequently we see no added value of the configuration NOFFSET,RI = 0 and therefore propose to remove this from the specification to simplify the testing procedure.

3 Proposal

We propose the following change to section 7.2.2 of TS 36.213:

In the case where RI and both wideband CQI/PMI and subband CQI reporting are configured:

· The reporting instances for wideband CQI/PMI and subband CQI are subframes satisfying 
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 is the system frame number, and 
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n

 = {0,1,…, 19} is the slot index within the frame, and NOFFSET,CQI is the corresponding wideband CQI/PMI reporting offset (in subframes). 

· The wideband CQI/PMI report has period H*NP, and is reported on the subframes satisfying  
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n

 is the system frame number, and 
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n

 = {0,1,…, 19} is the slot index within the frame. .The integer H is defined as H=J*K+1, where J is the number of bandwidth parts.

· Between every two consecutive wideband CQI/PMI reports, the remaining J*K reporting instances are used in sequence for subband CQI reports on K full cycles of bandwidth parts. 

· The reporting interval of RI is MRI  times the wideband CQI/PMI period, and RI is reported on the same PUCCH cyclic shift resource as both the wideband CQI/PMI and subband CQI reports.

· The parameter MRI is selected from the set {1, 2, 4, 8, 16, 32, OFF}.

· In case MRI is not OFF, the reporting instances for RI are subframes satisfying 
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n

 is the system frame number, and 
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n

 = {0,1,…, 19} is the slot index within the frame, NOFFSET,CQI  is the corresponding wideband CQI/PMI reporting offset (in subframes) and NOFFSET,RI is the corresponding relative RI offset to the wideband CQI/PMI reporting offset (in subframes).

· In case of collision between RI and wideband CQI/PMI or subband CQI, the wideband CQI/PMI or subband CQI is dropped.

· The parameters NP, K, MRI, NOFFSET,RI are configured by higher layer. The parameter K is selected from the set {1, 2, 3, 4}, and the parameter NOFFSET,RI is selected from the set {-1, …,-( NP -1), - NP }. The periodicity NP and offset NOFFSET,CQI for CQI reporting are configured based on a 9-bit configuration index given in Table 7.2.2-1A.
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