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1. Issue 1: PUCCH format 3 usage for less than 22 bits and codebooksizeDetermination-r13 = dai
In 36.213, Clause 10.1.2.2.3, the following captures the behaviour of PUCCH format 4 under dai and cc codebook size selection:
<36.213>
· for a PDSCH transmission on the secondary cell indicated by the detection of a corresponding PDCCH/EPDCCH in subframe [image: ], 
· 




if the UE is configured with codebooksizeDetermination-r13 = cc, or if the UE is configured with codebooksizeDetermination-r13 = dai and the total number of HARQ-ACK bits  and scheduling request bit (if any) and periodic CSI bits  (if any) is more than 22, the UE shall use PUCCH format 4 and PUCCH resource  where the value of  is determined according to higher layer configuration and Table 10.1.2.2.3-1. 
The TPC field in the DCI format of the corresponding PDCCH/EPDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.3-1. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in each DCI format of the corresponding secondary cell PDCCH assignments in a given ubframe. 

· 







If the UE is configured with codebooksizeDetermination-r13 = dai and if the total number of HARQ-ACK bits  and scheduling request bit  (if any) and periodic CSI bits (if any) is no more than 22, the UE shall use PUCCH format 3 and PUCCH resourcewhere the value ofis determined according to higher layer configuration and Table 10.1.2.2.2-1. The TPC field in the DCI format of the corresponding PDCCH/EPDCCH shall be used to determine the PUCCH resource values from one of the four resource values configured by higher layers, with the mapping defined in Table 10.1.2.2.2-1. . For a UE configured for two antenna port transmission for PUCCH format 3, a PUCCH resource value in Table 10.1.2.2.2-1 maps to two PUCCH resources with the first PUCCH resourcefor antenna port[image: ]and the second PUCCH resourcefor antenna port[image: ], otherwise, the PUCCH resource value maps to a single PUCCH resourcefor antenna port[image: ]. A UE shall assume that the same HARQ-ACK PUCCH resource value is transmitted in each DCI format of the corresponding secondary cell PDCCH assignments in a given subframe.  
</36.213>
In short, the following behaviour is defined:
· If codebooksizeDetermination-r13 = dai and number of bits > 22, use format 4.
· If codebooksizeDetermination-r13 = dai and number of bits <= 22, use format 3.
· If codebooksizeDetermination-r13 = cc, use format 4.
36.213 Clause 10.1.1, however, contains the following text 

<36.213>
· Format 4 for more than 22 bits of UCI including HARQ-ACK, SR (if any) and periodic CSI report(s) (if any).
· Format 5 for more than 22 bits of UCI including HARQ-ACK, SR (if any) and periodic CSI report(s) (if any). 

</36.213>
Thus, the behaviour of the UE when it is configured with PUCCH format 4 and less than 22 bits is not defined. In our view, the only difference between the configuration based on dai or based on cc should be on how many HARQ-ACK bits are obtained:
· For dai, the number of bits is based on DAI.
· For cc, the number of bits is based on number of configured carriers and transmission mode.
Thus, the fallback to format 3 should apply as well in the case of format 4, but this fallback should be computed taking into account the number of HARQ-ACK bits computed from the number of carriers, not the DAI. 
If this is not allowed, there are many cases that cannot be supported, or may be supported with reduced flexibility. For example, if we have TDD CA with UL/DL configuration 1, subframes 2 and 7 have M=2, and subframes 3 and 8 have M=1. If the UE is configured with 2 TB/no bundling per CC, and if the UE is configured with 6 carriers:
· In subframes 2/7 the total number of HARQ-ACK bits is 24  Should use format 4/5
· In subframes 3/8 the total number of HARQ-ACK bits is 12  Should use format 3.
Proposal 1: The only difference between cc and dai resides on how to calculate the number of HARQ-ACK bits. Fallback to PUCCH format 3 can also be applicable to a UE configured with PUCCH Format 4/5 if the number of bits is less than 22.

2. Issue 2: Applicability of PUCCH formats 4/5 to less than 5 CC
In RAN1 specification there is no mention of whether PUCCH format 4/5 can be applied to CA configurations with less than 5 CC. RAN1 should clarify whether PUCCH format 4/5 applies to these cases:
Proposal 2: Agree on one of the following (FFS if CR is needed):
	- It is RAN1 understanding that PUCCH format 4/5 5 can be configured only for more than 5 CC.
	- It is RAN1 understanding that PUCCH format 4/5 can be configured with 5 or less CC.

3. Issue 3: Determination of payload for UCI transmission in PUSCH
In 36.213, the following text is added to clarify how HARQ-ACK is transmitted on PUSCH,:
<36.213>

For a UE configured with higher layer parameter codebooksizeDetermination-r13 = dai, if the UE transmits HARQ-ACK on PUSCH in a subframe, the UE shall determine the  according to the above procedure as if the UE transmits HARQ-ACK using PUCCH format 3 or PUCCH format 4 or PUCCCH format 5, except that the higher layer parameter spatialBundlingPUCCH is replaced by spatialBundlingPUSCH.
</36.213>
A similar clarification would be needed for other UCI, but it is not present in RAN1 spec.
[bookmark: _GoBack]Proposal 3: The procedure to determine the UCI payload for transmission in PUSCH follows the procedure to transmit it in PUCCH.
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