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Introduction
[bookmark: _GoBack]According to the current version of specification[1], “If a UE would transmit a PUCCH that has a same first symbol and duration with a PUSCH transmission, the UE multiplexes the UCI in the PUSCH transmission and does not transmit the PUCCH.”.In the last meeting, there are the following agreements:
In the case of multiplexing HARQ-ACK with uplink data on PUSCH
· N1’ the number of OFDM symbols required for UE processing from the end of PDSCH to the earliest possible start of the corresponding ACK/NACK transmission on PUSCH from UE perspective
· N1’ ≥ N1 + d where N1 is based on the UE capability for ACK-only
· N2’ the number of OFDM symbols required for UE processing from the end of PDCCH containing the UL grant reception to the earliest possible start of the corresponding the same PUSCH transmission from UE perspective
· N2’ ≥ N2 + d where N2 is based on the UE capability for sending data-only on PUSCH
· d = [1] symbols
· UE is not expected transmit the HARQ-ACK multiplexed with uplink data if the network set the values of K1 and/or K2 without leaving sufficient time for UE processing
· FFS: how to much time is needed to multiplex CSI reports, depending on outcome from MIMO session.
In this contribution, we will discuss the UE procedure for reporting control information when the first symbol or duration is different while the PUCCH and PUSCH has overlapped symbol(s).A corresponding text proposal for the current 38.213 is provided in the end.
Discussion
Five PUCCH formats are defined in NR as the Table.1 below. 
Table 1 PUCCH formats.

	PUCCH format
	Length in OFDM symbols
	Number of bits

	0
	1 – 2
	≤2

	1
	4 – 14
	≤2

	2
	1 – 2
	>2

	3
	4 – 14
	>2

	4
	4 – 14
	>2



It is seen the number of symbols in one PUCCH varies in a large range. At the same time, the index of the first symbol of PUCCH resource of each format is also flexible and configured by the higher layer parameter. A UE can be configured a number of sets of PUCCH resources, where the number of PUCCH resources in each set of PUCCH resources can be one or more than one. The UE determines the PUCCH resource set according to the payload size of UCI transmitted in one slot, and the actually used PUCCH within the determined PUCCH resource set is indicated in the scheduling PDCCH for the corresponding PDSCH.


As a result, the PUCCH which the UE is assumed to transmit may start at any symbol within a slot. On the other hand, the starting symbol and duration of PUSCH in this slot can also be flexible. If there is at least one overlapped symbol between the PUCCH and the PUSCH, only one channel could be transmitted due to simultaneous transmission is not allowed in this release. It is good if UCI can be multiplexed in the PUSCH for all the desired UL information and be transmitted. Unfortunately, some kind of PUSCH cannot be used for UCI multiplexing. This is illustrated in the Figure 1 below.In the Slot #n, the PUSCH-1 starts earlier than the PUCCH and the PUSCH-2 ends later than the PUCCH. If UCI scheduled to be transmitted in the PUCCH is to be multiplexed in the PUSCH-1, the UE has to complete the PDSCH demodulation and prepare the HARQ-ACK transmission, and/or prepare the CSI feedback before the time . Nevertheless, if the UCI is carried by PUCCH this time can be. So extra UE processing capability is required when UCI is multiplexed in PUSCH-1 than it is transmitted in the PUCCH. For PUSCH-2, although the starting symbol is later than the PUCCH and no extra requirements for the UE capability, the end symbol is later than PUCCH. According the current rule of UCI mapping on PUSCH, it is possible the gNB get HARQ-ACK later when it is transmitted on PUSCH-2 than it is transmitted on the PUSCH. So considering the possible latency requirements of DL scheduling, the PUSCH-2 is also improper to carrier UCI which originally scheduled to be transmitted in the PUCCH.


Figure 1overlapped PUCCH and PUSCH

Therefore, it is proposed that UCI multiplexing on PUSCH is allowed when at least one symbol of the PUSCH is overlapped with the PUCCHconditioned thatthe first symbol of PUSCH is no earlier than the first symbol of PUCCH, and the last symbol of the PUSCH is no later than the last symbol of PUCCH.
Proposal 1: UCI multiplexing on PUSCH is allowed when at least one symbol of the PUSCH is overlapped with the PUCCH conditioned that the first symbol of PUSCH is no earlier than the first symbol of PUCCH, and the last symbol of the PUSCH is no later than the last symbol of PUCCH.

Conclusion
In this contribution, we discussed the UE procedure for reporting control information when the first symbol or duration is different while the PUCCH and PUSCH has overlapped symbol(s). A corresponding text proposal for the current 38.213 is provided in the end.
Proposal 1: UCI multiplexing on PUSCH is allowed when at least one symbol of the PUSCH is overlapped with the PUCCH conditioned that the first symbol of PUSCH is no earlier than the first symbol of PUCCH, and the last symbol of the PUSCH is no later than the last symbol of PUCCH.
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/************************ Start of Text Proposal **************************/
[bookmark: _Toc501387540]9	UE procedure for reporting control information
If a UE is configured with a SCG, the UE shall apply the procedures described in this subclause for both MCG and SCG.
-	When the procedures are applied for MCG, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the MCG respectively.
-	When the procedures are applied for SCG, the terms 'secondary cell', 'secondary cells','serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including PSCell), serving cell, serving cells belonging to the SCG respectively. The term 'primary cell' in this clause refers to the PSCell of the SCG.
If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group
-	When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell, serving cells belonging to the primary PUCCH group respectively.
-	When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells','serving cell', 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
If a UE would transmit a PUCCH that has at least one overlapped symbol with a PUSCH transmission, if the first symbol of the PUSCH is no earlier than the first symbol of PUCCHand the last symbol of the PUSCH is no later than the end symbol of PUCCH, a same first symbol and duration with a PUSCH transmission, the UE multiplexes the UCI in the PUSCH transmission and does not transmit the PUCCH.

/************************ Unchanged parts omitted**************************/
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