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Introduction
This contribution considers open issues for completing the specifications on UL inter-UE multiplexing for different priority types.

One open issue is the prioritization of power allocation when a UE has simultaneous transmissions on multiple cells and is power limited. Another open issue is the number of PDCCH candidates for DCI format 2_4. 


Remaining issues on inter-UE multiplexing
For prioritization of power allocation when a UE has simultaneous transmissions on multiple cells and is power limited, the UE prioritizes power allocation to transmissions of the higher priority type. For transmissions of same priority type, prioritization of power allocation is as in Rel-15 [1]. This is the same principle as for NR DC with dynamic power sharing (higher/lower priority is the MCG/SCG). A priority type has not been defined for a PRACH transmission in case of collisions (left to UE implementation to handle) but prioritization of power allocation is defined in Rel-15 for a PRACH transmission. It is proposed to keep the same prioritization for PRACH transmission on the PCell.

Proposal 1: Capture prioritization of power allocation to transmissions with higher priority index after power allocation to PRACH transmission on the PCell. 

	[bookmark: _Toc12021452][bookmark: _Toc20311564][bookmark: _Toc26719389][bookmark: _Toc29894820][bookmark: _Toc29899119][bookmark: _Toc29899537][bookmark: _Toc29917274]7.5	Prioritizations for transmission power reductions
For single cell operation with two uplink carriers or for operation with carrier aggregation, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion [image: ] would exceed [image: ], where [image: ] is the linear value of [image: ] in transmission occasion [image: ] as defined in [8-1, TS 38.101-1] for FR1 and [8-2, TS38.101-2] for FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the following priority order (in descending order) so that the total UE transmit power for transmissions on serving cells in the frequency range is smaller than or equal to [image: ] for that frequency range in every symbol of transmission occasion [image: ]. When determining a total transmit power for serving cells in a frequency range in a symbol of transmission occasion [image: ], the UE does not include power for transmissions starting after the symbol of transmission occasion [image: ]. The total UE transmit power in a symbol of a slot is defined as the sum of the linear values of UE transmit powers for PUSCH, PUCCH, PRACH, and SRS in the symbol of the slot. 
-	PRACH transmission on the PCell
-	Transmissions with higher priority index 
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
In case of same priority order and for operation with carrier aggregation, the UE prioritizes power allocation for transmissions on the primary cell of the MCG or the SCG over transmissions on a secondary cell. In case of same priority order and for operation with two UL carriers, the UE prioritizes power allocation for transmissions on the carrier where the UE is configured to transmit PUCCH. If PUCCH is not configured for any of the two UL carriers, the UE prioritizes power allocation for transmissions on the non-supplementary UL carrier.
*** Unchanged text is omitted ***




For the number of PDCCH candidates for detection of DCI format 2_4, it is under the gNB control and no particular restriction is fundamentally needed as long as the per-slot and per-span maximum limits are satisfied (no new UE capability due to DCI format 2_4). Of course, in practice, a small number of PDCCH candidates will suffice, particularly since a gNB can be expected to prioritize a transmission of a PDCCH with DCI format 2_4 in case of blocking and such a transmission is also expected to be infrequent (e.g. there is URLLC PUSCH to be scheduled and it is not possible for the scheduler to avoid ongoing PUSCH and, particularly, SRS transmissions). As there is no evident reason for selecting one (small) number versus another, 2 PDCCH candidates as for DCI format 2_0 can apply.

Proposal 2: Search space sets associated with DCI format 2_4 have a total maximum of 2 PDCCH candidates. 


One issue with UE implementation impact is whether a UE can expect that another PUSCH will be scheduled in a same slot as a cancelled PUSCH. This is in principle a gNB implementation issue without specification impact. For example, if the gNB configures a UE to monitor unicast DCI formats in a search space set having same PDCCH MOs as the search space set for the GC-DCI format providing UL CI, the gNB can potentially schedule another PUSCH in non-canceled resources. However, for an eMBB UE, it can become too complex having to cancel an ongoing PUSCH transmission while preparing to transmit another PUSCH. There is also very little to be gained from a system efficiency perspective by a gNB rescheduling the same UE over residual/non-canceled resources (a UE without a scheduled PUSCH in the slot may also be possible to schedule). It should be an error case for a UE to receive an UL CI indicating cancelation of transmissions in a slot and then receive a DCI format (after the UL CI reception) that triggers a transmission in the slot as this will unnecessarily complicate the UE implementation for having to, during a same PUSCH preparation time, cancel an ongoing PUSCH transmission and prepare for a new PUSCH transmission.

Proposal 3: A UE that cancels a transmission in a slot based on an UL CI indication does not expect to be scheduled another transmission in the slot. 


FG 5-11 to FG 5-13 describe the number of PUSCHs (or unicast PDSCHs) that a UE can support per slot. If a PUSCH transmission is cancelled, it should still be counted as part of FG 5-11 to FG 5-13.

Proposal 4: A canceled PUSCH transmission by a UE is counted towards the number of PUSCH that a UE can support per slot. 


Regarding conditions for a UE to monitor DCI format 2_4 for UL CI, this is a UE implementation issue and does not need to be specified. What needs to be specified is that a UE is expected to cancel applicable transmissions based on the processing time requirement for UL cancelation. When the UE needs to monitor PDCCH in order to achieve that objective depends on the search space set configuration associated with the DCI format2_4, on the UE capability/implementation, and is a consequence rather than an individual design aspect. 

Observation 1: There is no need to specify when a UE monitors of PDCCH for detections of DCI format 2_4. 


Conclusions
This contribution considered aspects related to inter-UE multiplexing/interference avoidance and proposes the following.

Proposal 1: Capture prioritization of power allocation to transmissions with higher priority index after power allocation to PRACH transmission on the PCell. 

Proposal 2: Search space sets associated with DCI format 2_4 have a total maximum of 2 PDCCH candidates. 

Proposal 3: A UE that cancels a transmission in a slot based on an UL CI indication does not expect to be scheduled another transmission in the slot. 

Proposal 4: A canceled PUSCH transmission by a UE is counted towards the number of PUSCH that a UE can support per slot. 


[bookmark: _GoBack]In addition, the following observation is made.

Observation 1: There is no need to specify when a UE monitors of PDCCH for detections of DCI format 2_4. 
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