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1 Introduction

In the RAN1 #83 meeting, the CSI transmission schemes for eCA were agreed [1]. The output document [2] of the related email discussion [3] for TS 36.213 CR was agreed and the Rel-13 specification was approved at RAN#70. Several comments were raised during the email discussion on the CR, which were not considered at that time, and were deferred to RAN1#84 for further discussion. 
In this contribution, we address some points that were not resolved for CSI transmission in the approved TS 36.213. The corresponding accompanying draft CR is provided in [4]. Some open issues requiring further considerations are also discussed.
2 Corrections on the TS 36.213 for CSI transmission

Section 7.2.2: The agreement from R1-157779 [6] is not captured:  If ”simultaneousAckNackAndCQI-Format4-r13” is TRUE,  simultaneous transmission of SR and P-CSI is supported on PUCCH format 4/5 
The description for simultaneous transmission of P-CSI and SR by PUCCH format 4 or by PUCCH format 5 on resources configured for P-CSI should apply for both FDD and TDD. This agreement has not been captured and should be included in Section 7.2.2 as below:
If a UE is configured with format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, for a subframe in which only periodic CSI is transmitted,

· if there is only one CSI report in the subframe, 
· ……
· In case of collision between CSI and positive SR in a same subframe, if the UE is not configured for simultaneous PUSCH and PUCCH transmission, or if the UE is configured for simultaneous PUSCH and PUCCH transmission and not transmitting PUSCH, CSI is dropped 
· if there are more than one CSI reports in the subframe, 
· ……
· If the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE, when a PUCCH format 4/5 transmission of CSI reports coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall transmit the CSI and SR on the PUCCH resource as defined in subclause 5.2.3.3 in [4]. Otherwise, CSI is dropped.
Section 10.1.1: Description of combinations of UCI on PUCCH
Section 7.2.2 specifies that: 
If a UE is configured with format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, for a subframe in which only periodic CSI is transmitted,

· If there are more than one CSI reports in the subframe, a PUCCH format 4 
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resource is used for the P-CSI transmission. 
That is to say PUCCH format 4/5 resource can be used for multiple CSI transmission no matter if the payload size of P-CSI is more than 22 bits or is no more than 22 bits.

In section 10.1.1, PUCCH format 4 and 5 are defined as:
· Format 4 for more than 22 bits of UCI including HARQ-ACK and/or SR and/or periodic CSI.
· Format 5 for more than 22 bits of UCI including HARQ-ACK and/or SR and/or periodic CSI.
The description in section 10.1.1 implies that PUCCH format 4/5 resource is used for P-CSI only when the payload size of P-CSI is more than 22 bits. This is not aligned with the description in section 7.2.2. According to the agreement, the PUCCH format definition in section 10.1.1 should be modified as below to avoid unclear UE actions.
· Format 4 for more than 22 bits of UCI including HARQ-ACK and/or SR and with/or without periodic CSI.
· Format 5 for more than 22 bits of UCI including HARQ-ACK and/or SR and with/or without periodic CSI.
· Format 4 for more than one CSI report.
· Format 5 for more than one CSI report.
Section 10.1.1: HARQ-ACK and periodic CSI(s) transmission on PUCCH format 3
In the RAN1 #83 meeting, following agreements were made: 

Agreements:
· In a subframe where no PUCCH format 4/5 resource is indicated by ARI and there are more than one P-CSI report in the subframe,
· If the UE is configured with only one PUCCH format 4/5 resource for multi-P-CSI, use the configured PUCCH format 4/5 resource for HARQ-ACK and P-CSI transmission.
· If the UE is configured with two PUCCH format 4 resources for multi-P-CSI, 
· Denote X = NRE × 2 × r, where NRE is the number of REs available for data from the PUCCH format 4 resource with the smaller number of PRBs and r is the configured maximum code rate for PUCCH format 4. 

· If the total number of HARQ-ACK and CSI feedback bits before any potential dropping is less than or equal to X, the PUCCH format 4 resource with the smaller number of PRBs is used for the CSI transmission. 

· Otherwise, the PUCCH format 4 resource with the larger number of PRBs is used for the CSI transmission.

· The procedure of HARQ-ACK and P-CSI transmission using the configured multi-PCSI PUCCH format 4/5 resource follows the procedure where the PUCCH format 4/5 resource is indicated by ARI.  
Agreements:
· For each PUCCH CG, if simultaneousAckNackAndCQI-Format4-r13 is set to TRUE,
· For a UE configured with dynamic HARQ-ACK codebook and PUCCH format 4 or PUCCH format 5 for HARQ-ACK, and for transmission of HARQ-ACK/SR and P-CSI report(s) in a subframe
· If total payload of HARQ-ACK/SR and P-CSI is less than or equal to 22 bits, PUCCH format 3 resource indicated by ARI is used for the HARQ-ACK/SR
· If total payload of HARQ-ACK/SR and P-CSI is more than 22 bits, PUCCH format 4 or PUCCH format 5 resource indicated by ARI is used for the HARQ-ACK/SR
First we note a typo in that that the second agreement above should have included the P-CSI report(s), i.e., “…is used for the HARQ-ACK/SR and P-CSI report(s)”. 

In the case of no PUCCH format 4/5 indicated by ARI, there can be PUCCH format 3 indicated by the ARI if the total payload of HARQ-ACK/SR and P-CSI is not larger than 22 bits. In this way, following the first agreement in this section, the HARQ-ACK/SR and more than one P-CSI report should be transmitted on the PUCCH format 4/5 resource configured for P-CSI transmission, even if there is PUCCH format 3 resource indicated by the ARI. However, this is in contradiction with the second agreement above, which is saying that the HARQ-ACK/SR and more than one P-CSI should be transmitted on the PUCCH format 3 resource indicated by the ARI. For this case, it is clear and reasonable to follow the second agreement, which has been implemented in the specifications for FDD as below (similar text is also included for TDD):

For FDD or for FDD-TDD and primary cell frame structure type 1, for a UE configured with PUCCH format 4 or PUCCH format 5, if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE, and if the UE has HARQ-ACK/SR and periodic CSI reports to transmit in a subframe,

· if a PUCCH format 3 is determined to transmit the HARQ-ACK/SR according to subclause 10.1.2.2.3 or 10.1.2.2.4, the UE shall use the determined PUCCH format 3 for transmission of the HARQ-ACK/SR and periodic CSI report(s);

Therefore, the definition of PUCCH format 3 in Sec. 10.1.1 needs to be corrected as:

· Format 3 for HARQ-ACK, 1-bit positive/negative SR (if any) and a periodic CSI report for one serving cell.
Section 7.2.1: Description of A-CSI reporting mode 1-1 and mode 1-0
It was agreed to introduce A-CSI reporting mode 1-1 and A-CSI reporting mode 1-0 to contain wideband information. In the CR for TS 36.212 [7], channel quality information formats for A-CSI reporting mode 1-1 and mode 1-0 are captured in section 5.2.2.6.1 with the assumption that the channel quality information formats for periodic reporting mode 1-1 and periodic reporting mode 1-0 are reused respectively. This was agreed without comments. During the discussion on the CR for TS 36.213[8], it was suggested to also capture the A-CSI reporting mode 1-1 and mode 1-0 in section 7.2.1 in 36.213 with the same assumption. 
However, some of the description for wideband CQI for A-CSI reporting mode 1-1 in section 7.2.1 is not aligned with the corresponding description in the CR for TS 36.212 [7]:

In the CR for TS 36.212 [7], with A-CSI reporting mode 1-1, UE shall report a wideband CQI value conditioned on transmission rank 1. In addition, a spatial differential CQI is reported when RI>1.
In section 7.2.1, for A-CSI reporting mode 1-1, the wideband CQI is addressed “A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands” which spatial differential CQI is not used.
Therefore, the description of wideband CQI for A-CSI reporting mode 1-1 in section 7.2.1 needs to be corrected. Moreover, the subband size is not defined in section 7.2.1 for A-CSI reporting mode 1-1 and A-CSI reporting mode 1-0. The subband size defined in the Table 7.2.1-3 is the same as the subband size defined for in Table 7.2.2-2. Then subband size can be defined as Table 7.2.1-3.
Therefore, the description of A-CSI reporting mode 1-1 and mode 1-0 in Sec. 7.2.1 needs to be corrected as blow:
· Wideband feedback

· Mode 1-1 description:

· ……
· A single wideband CQI value UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands
· When RI>1, an additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2.
· Subband size is given by Table 7.2.1-3.
· ……
· Mode 1-0 description:

· ……
· Subband size is given by Table 7.2.1-3.
· ……
3 Other corrections
3.1 Limitation of the number of PRBs for aperiodic CSI only transmission
In RAN1 #82bis meeting, following working assumption was made for limitation of the number of PRBs for aperiodic CSI (A-CSI) only transmission. 
Working assumption:
· For A-CSI reporting without UL-SCH, maximum number of PUSCH PRBs is [24 or 32 or 30 or 45].
In section 8.6.1 and 8.6.2, “x” is to be determined according to the final value selected from [24 or 32 or 30 or 45]. 

The maximum number of RBs allocated for PUSCH without UL-SCH data is used to distinguish UL scheduling for A-CSI reporting without UL-SCH data on PUSCH and A-CSI reporting with UL-SCH data on PUSCH. If the value of maximum number of PRBs allocated for PUSCH without UL-SCH data is not defined, the MCS index 29 can never be used for PUSCH transmission with UL-SCH data with A-CSI. Then the scheduling flexibility would be much impacted. In addition, the UE determines the modulation order, redundancy version, transport block size according to 
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,  "CSI request" bit field, and the number of scheduled RBs [8]. Correspondingly, the eNodeB also expects to receive signals from UE as the 
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,  "CSI request" bit field, and the number of scheduled RBs indicates. If the maximum number of PRBs for PUSCH without UL-SCH is not defined in eCA, Both UE and eNodeB cannot perform the current procedure which results in additional UE application complexity. 
As the simulation addressed in [5], 45 PRBs is enough for up to 32 A-CSIs reports with the assumption each of them is for PUSCH Mode 3-2. Moreover, if no more than 5 CSI reports are triggered, the limitation of maximum number of PUSCH PRBs defined in Rel.12 CA could still satisfy the requirements of CSI transmission. Since excessive value for the maximum number of RBs would impact the scheduling flexibility of PUSCH, it is proposed that the maximum number of PUSCH PRBs is 20 for no more than 5 A-CSI reports without UL-SCH in eCA.
In summary, the “x” in Sec. 8.6.1 and Sec. 8.6.2 for the maximum number of PRBs allocated for PUSCH without UL-SCH data is replaced by “45” for more than five A-CSI reports. For more than one but no more than five A-CSI reports, the maximum number of PRBs allocated for PUSCH without UL-SCH data is 20.

Proposal 1: The “x” in Sec. 8.6.1 and Sec. 8.6.2 for the maximum number of PRBs allocated for PUSCH without UL-SCH data is replaced by “45” for more than five A-CSI reports. 
Proposal 2: For more than one but no more than five A-CSI reports, the maximum number of PRBs allocated for PUSCH without UL-SCH data is 20. 
This can be captured as below:
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for the enabled TB and the signalled number of transmission layers is 1, and if

-
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-
the "CSI request" bit field is 3 bits and is triggering an aperiodic CSI report for more than one CSI process but no more than five CSI process according to Table 7.2.1-1D or Table 7.2.1-1E and
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3.2 Further discussion on CSI process update for eCA
In the previous meetings, it was agreed to introduce new UE capability signaling which indicates the maximum number of CSI processes (Ny) to be updated per UE across CCs and the value range of the UE capability signalling of the maximum number of updated CSI processes across CCs is 5 to 32, with a granularity of 1. 
Although it is clear that UE is not required to update CSI for more than Ny CSI processes from the CSI processes corresponding to all the configured or triggered CSI reports in one subframe, there are no agreements about which Ny CSI processes should be updated when the number of the configured or triggered CSI reports in one subframe exceeds Ny. Up to Rel.12, there are no priority rules defined for A-CSI reporting when the UE capability of updating is exceeded. Similarly, for the updated Ny CSI processes is left for UE implementation when the triggered CSI reports exceed UE capability. No further specification impact is foreseen in that case.
Proposal 3: It is left for UE implementation to determine the updated Ny CSI processes when the number of triggered CSI reports exceeds the value given by the UE capability.
4 Conclusion

In this contribution, we address some points that were not resolved for CSI transmission in the approved TS 36.213. Some open issues requiring further consideration are also discussed. The corresponding accompanying draft CR is provided in [4] and the following proposals are also provided: 
Proposal 1: The “x” in Sec. 8.6.1 and Sec. 8.6.2 for the maximum number of PRBs allocated for PUSCH without UL-SCH data is replaced by “45” for more than five A-CSI reports. 
Proposal 2: For more than one but no more than five A-CSI reports, the maximum number of PRBs allocated for PUSCH without UL-SCH data is 20. 
Proposal 3: It is left for UE implementation to determine the updated Ny CSI processes when the number of triggered CSI reports exceeds the value given by the UE capability.
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