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1. Introduction and proposal
In current RAN1 specifications for LTE, 1 bit UL ACK/NACK is transmitted via PUCCH format 1a/1b and 2 bits UL ACK/NACK is transmitted via PUCCH format 2a/2b. However, it is not explicitly specified when to use PUCCH format 1a/1b and when to use PUCCH format 2a/2b. This may cause confusion on which PUCCH format should be used, for example, in such case that a UE received DL assignment via PDCCH DCI format 2 but one transport block among the two transport blocks is blanked. A similar confusion may occur when the ACK/NACK bits are to be piggy-backed on PUSCH in case of scheduling via PDCCH DCI format 2.
On the other hand, the number of UL ACK/NACK bits to be transmitted in a subframe is decided by MAC in current specification. Even though there is no explicit description regarding the number of ACK/NACK bits, TS36.321 [1] describes the followings.

In section 5.3.2.1,
	When the physical layer is configured for spatial multiplexing [2], one or two TBs are expected per subframe. Otherwise, one TB is expected per subframe.


In section 5.3.2.2,

	-
if the data in the soft buffer was successfully decoded:

-
if the HARQ process is equal to the broadcast process:
-
deliver the decoded MAC PDU to RRC.

-
else:

-
deliver the decoded MAC PDU to the disassembly and demultiplexing entity.

-
generate a positive acknowledgement (ACK) of the data in this HARQ process.

-
else:

-
generate a negative acknowledgement (NACK) of the data in this HARQ process.


The description automatically means that ACK/NACK is generated only when there is actual transport block to be decoded so that the number of ACK/NACK bits to be assigned L1 from MAC is one as long as there is only one transport block transmitted actually even if PDCCH DCI format 2 is used for the assignment. Therefore, it seems clear that PUCCH format 1a/1b should be used when the number of ACK/NACK bits is one and PUCCH format 2a/2b should be used when the number of ACK/NACK bits is two regardless of the PDCCH DCI format used for the corresponding PDSCH assignment.
In the same logic, it seems clear that the number of ACK/NACK bits piggy-backed on PUSCH (represented by symbol ‘O’ in TS36.212) follows the actual number of generated ACK/NACK bits.
As a conclusion, we suggest make it sure that it is already clear in the current specification that the PUCCH format or number of the ACK/NACK bits on PUSCH shall follow the number of ACK/NACK bits actually generated by MAC and agreeing with this paper officially so as to remove the potential re-discussion on this issue.
2. Summary
we suggest make it sure that it is already clear in the current specification that the PUCCH format or the number of the ACK/NACK bits on PUSCH shall follow the number of ACK/NACK bits actually generated by MAC and agreeing with this paper officially so as to remove the potential re-discussion on this issue. However, if this suggestion is not agreeable, we suggest clarifying that the PUCCH format or the number of ACK/NACK information bits on PUSCH follows the actual number of transport blocks transmitted in the corresponding PDSCH.
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