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UCI multiplexing for more than one UL channels
Due to the introduction of subslot based PUCCH [1], for the UL channels of the same PHY layer priority, new cases for UCI multiplexing may occur in Release 16 and need to be handled by a UE. In the following, we discuss one of the new cases.
PUSCH vs. multiple sub-slot based PUCCHs
This case is on a PUSCH overlapping with more than one sub-slot PUCCHs. For example, as illustrated in Figure 1, a 14-symbol slot is consist of 7 subslots and each of the subslot is consist of two symbols. There are two subslot based PUCCH, PUCCH#1 and PUCCH#3, within the slot and each of the PUCCH includes a HARQ-ACK information. A PUSCH (PUSCH#1) is overlapped with both PUCCH#1 and PUCCH#3 in time domain. The PUSCH (PUSCH#1) and the PUCCHs (PUCCH#1 and PUCCH#3) are of the same PHY layer priority.
[image: ]
Figure 1. A PUSCH is overlapped with two PUCCHs

In the current specification, such case is not yet mentioned and hence UE is not able to handle it. In order to complete the specification, the simplest solution is to multiplex the UCI in the earliest overlapping PUCCH (PUCCH#1) to the PUSCH (PUSCH#1). Hence, we have the following proposal.
Proposal #1: For the UL channels of the same PHY layer priority, if a PUSCH is overlapped with more than one PUCCHs of the same UCI type (e.g. HARQ-ACK information), only the UCI in the earliest PUCCH is multiplexed within the PUSCH.

Ambiguous timing for SCell activation or deactivation
In Rel-15, in order to determine the timing for SCell activation or deactivation without ambiguity, the slots for PUCCH transmissions are used as reference. Also, the PDSCH-to-HARQ_feedback timing indicator field in the DCI for scheduling the PDSCH for activation command is also used for the indication of the timing.
However, due to the introduction of sub-slot based PUCCH transmission, it is possible that the high priority PUCCH transmissions for HARQ-ACK information is sub-slot based while the other PUCCH transmissions are slot-based. According to the current specification, the corresponding UE behaviour is ambiguous. A UE can use either a 14-symbol slot or 2/7-symbol slot for the reference of the timing for SCell activation or deactivation. Also, it is possible that the slot for reference may not be consistent with the slot for the PDSCH-to-HARQ_feedback timing indicator field in the scheduling DCI. These result in incorrect timing for SCell activation or deactivation. In order to avoid the ambiguity and minimize the standardization impact, the slot for the PUCCH transmission carrying the HARQ-ACK information for the SCell activation or deactivation command can be used as reference.
Proposal #2: In order to avoid ambiguity in the timing for SCell activation or deactivation, 
· the slot for PUCCH transmission carrying the HARQ-ACK information for the SCell activation or deactivation command can be used as reference, respectively.

Conclusions
According to the discussion above, we have the following proposal:
Proposal #1: For the UL channels of the same PHY layer priority, if a PUSCH is overlapped with more than one PUCCHs of the same UCI type (e.g. HARQ-ACK information), only the UCI in the earliest PUCCH is multiplexed within the PUSCH.
Proposal #2: In order to avoid ambiguity in the timing for SCell activation or deactivation, 
· the slot for PUCCH transmission carrying the HARQ-ACK information for the SCell activation or deactivation command can be used as reference, respectively.
The corresponding text proposals are provided in Annex 4.1 and 4.2.

Annex
Text proposal for UCI multiplexing for more than one UL channels
	[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290]9	UE procedure for reporting control information
< Unchanged parts are omitted >
If [image: ] A , a UE does not expect to multiplex in a PUSCH transmission in one slot with SCS configuration [image: ] UCI of same type that the UE would transmit in PUCCHs in different slots with SCS configuration [image: ] if [image: ].; otherwise,  
a UE multiplexed in a PUSCH transmission in one slot with the SCS configuration [image: ] the HARQ-ACK information in the earliest PUCCH that the UE would transmit in PUCCHs carrying HARQ-ACK information in different slots with SCS configuration [image: ]. 
A UE does not expect a PUCCH resource that results from multiplexing overlapped PUCCH resources, if applicable, to overlap with more than one PUSCHs if each of the more than one PUSCHs includes aperiodic CSI reports.
< Unchanged parts are omitted >



Text proposal for avoiding the ambiguity of the timing for SCell activation or deactivation
	[bookmark: _Toc12021441][bookmark: _Toc20311553][bookmark: _Toc26719378][bookmark: _Toc29894809][bookmark: _Toc29899108][bookmark: _Toc29899526][bookmark: _Toc29917263]4.3	Timing for secondary cell activation / deactivation
With reference to slots for the PUCCH transmissions carrying the HARQ-ACK information for the corresponding PDSCH, when a UE receives in a PDSCH an activation command [11, TS 38.321] for a secondary cell ending in slot n, the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot [image: ], except for the following:
-	the actions related to CSI reporting on a serving cell that is active in slot [image: ]
-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot [image: ]
-	the actions related to CSI reporting on a serving cell which is not active in slot [image: ]that the UE applies in the earliest slot after [image: ] in which the serving cell is active.
The value of [image: ] is [image: ] where [image: ] is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format scheduling the PDSCH reception as described in Clause 9.2.3 and [image: ] is a number of slots per subframe for the SCS configuration [image: ] of the PUCCH transmission.
With reference to slots for the PUCCH transmissions carrying the HARQ-ACK information for the PDSCH for the corresponding deactivation command, if a UE receives a deactivation command [11, TS 38.321] for a secondary cell ending in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in slot [image: ]. 
If the sCellDeactivationTimer associated with the secondary cell expires in slot [image: ], the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on an activated serving cell which the UE applies in the first slot that is after slot [image: ] where [image: ] is the SCS configuration for PDSCH reception on the secondary cell.
< Unchanged parts are omitted >
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