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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The contribution is focused on remaining issues for UL transmission in Rel-16 NR-U.
In RAN1#101-e meeting, regarding PUSCH scheduled by fallback DCI, i.e., DCI format 0-0, transmitted in either CSS or USS, the corresponding agreement on resource allocation in term of assigned RB set is listed below:
[bookmark: _Hlk39170201]Agreement:
· As per prior agreement, initial UL BWP is 20 MHz 
· FFS: The case of SUL in licensed band
· For PUSCH scheduled by a RAR UL Grant (e.g., Msg3) or by DCI 0_0 addressed to TC-RNTI (Msg3 re-transmission) when UL Resource Allocation Type 2 is configured, the PUSCH is transmitted as follows:
· PUSCH is transmitted in the same UL RB set of the active UL BWP as PRACH (Msg1)
· FFS: The case where PRACH is configured in more than one RB set

Agreement: 
· For PUSCH with UL resource allocation Type 2 scheduled by DCI 0_0 with CRC scrambled by C-RNTI / CS-RNTI / MCS-RNTI received in a CSS, PUSCH is allocated to a single UL RB set in the active UL BWP where the UL RB set is the lowest indexed one amongst UL RB set(s) that intersects the lowest indexed CCE of the PDCCH in the active DL BWP in which the UE detects the DCI.
· If there is no intersection, PUSCH is allocated to RB set 0 of the active UL BWP.

Agreement:
· Adopt TP#a and TP#b in R1-2004996 (FL summary)
· Send the LS to RAN2 capturing the configuration restrictions on the initial UL BWP. 

R1-2004998	[Draft] LS to RAN2 on initial BWP for NR-U	Ericsson
Final LS agreed in R1-2005016

Agreement:
Adopt TP#3 in R1-2004996 (FL summary)

[bookmark: _Hlk42277599]Agreement:
Adopt TP#1 and TP#3 in R1-2004884 for Clause 6.1.2.2.3 of TS38.214

Agreement:
Adopt TP#2a in R1-2004884 for Clause 9.2.1 of TS38.213

In addition, there is one open issue about UCI multiplexing on PUSCH on unlicensed spectrum. In this contribution, our views are present.
Discussion
UCI multiplexing on PUSCH 
In Section 9 of TS38.213-g20, regarding the description on UCI multiplexing on a PUSCH in a slot where more than one PUSCH is to be transmitted, the current standard is highlighted below:
*********************************************************************************************
If a UE transmits multiple PUSCHs in a slot on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot. 
*********************************************************************************************
However, it is not clear from a UE’s perspective to understand “the earliest PUSCH” when the UE is operated on unlicensed spectrum. Whether “the earliest PUSCH” is the earliest PUSCH scheduled or configured in the multiple PUSCHs in the slot or the earliest PUSCH with successful LBT may lead to kind of ambiguity. 
From UE implementation complexity’s point of view, the PUSCH where the UE will multiplex UCI should not be dependent on LBT outcome. The current standard seemingly implies the earliest PUSCH is the first PUSCH with successful LBT when the PUSCHs are to be transmitted in unlicensed spectrum. Since the UE can’t know which PUSCH is the earliest PUSCH with successful LBT before performing LBT, the UE does not know which PUSCH is the earliest PUSCH that the UCI should be multiplexed on. 
To simplify standardization effort and UE implementation, the earliest PUSCH should be the first PUSCH which is intended to be transmitted firstly. Hence, if the first PUSCH multiplexing the UCI is failed, the PUSCH as well as the UCI is dropped. 
Based on the two alternatives which were discussed in RAN1#101-e, 
Alt-1: Transmission(s) that do not occur since the UE fails to access the channel still count as a transmission
Alt-2: It is understood that if a UE is expected to transmit a PUCCH or PUSCH or SRS, the UE would transmit the PUCCH or PUSCH or SRS upon successful LBT procedures if the PUCCH or PUSCH or SRS is subject to LBT as described in 37.213.
If go with Alt-2, then “UE would transmit” should be captured in many places in TS38.213. Meanwhile, Alt-1 can be reworded as one sentence from UE’s perspective, e.g., the PUSCH on which the UE would multiplex UCI is not dependent on channel access outcome.  
Based on above discussion, we have below proposals:
[bookmark: _Hlk47536424]Proposal 1: The PUSCH among multiple PUSCHs in a slot on which the UE would multiplex UCI is not dependent on channel access outcome. 
Proposal 2: Adopt below TP in TS38.213 in order to capture the proposal. 

-----------------------------------------------< BEGIN TEXT PROPOSAL >-------------------------------------------------

TS38.213
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164][bookmark: _Toc45699190]9	UE procedure for reporting control information

<omitted text>
If a UE 
-	would multiplex UCI in a PUCCH transmission that overlaps with a PUSCH transmission, and 
-	the PUSCH and PUCCH transmissions fulfill the conditions in Clause 9.2.5 for UCI multiplexing, 
the UE 
-	multiplexes only HARQ-ACK information, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE multiplexes aperiodic or semi-persistent CSI reports in the PUSCH;
-	multiplexes only HARQ-ACK information and CSI reports, if any, from the UCI in the PUSCH transmission and does not transmit the PUCCH if the UE does not multiplex aperiodic or semi-persistent CSI reports in the PUSCH.
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: ]. 
A UE does not expect to multiplex in a PUSCH transmission or in a PUCCH transmission HARQ-ACK information that the UE would transmit in different PUCCHs. 
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.
A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release, or a DCI format including a One-shot HARQ-ACK request field with value 1, and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission. 
If a UE multiplexes aperiodic CSI in a PUSCH and the UE would multiplex UCI that includes HARQ-ACK information in a PUCCH that overlaps with the PUSCH and the timing conditions for overlapping PUCCHs and PUSCHs in Clause 9.2.5 are fulfilled, the UE multiplexes only the HARQ-ACK information in the PUSCH and does not transmit the PUCCH. 
If a UE transmits multiple PUSCHs in a slot on respective serving cells that include first PUSCHs that are scheduled by DCI formats and second PUSCHs configured by respective ConfiguredGrantConfig or semiPersistentOnPUSCH, and the UE would multiplex UCI in one of the multiple PUSCHs, and the multiple PUSCHs fulfil the conditions in Clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in a PUSCH from the first PUSCHs. 
If a UE transmits multiple PUSCHs in a slot on respective serving cells and the UE would multiplex UCI in one of the multiple PUSCHs and the UE does not multiplex aperiodic CSI in any of the multiple PUSCHs, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex subject to the conditions in Clause 9.2.5 for UCI multiplexing being fulfilled. If the UE transmits more than one PUSCHs in the slot on the serving cell with the smallest ServCellIndex that fulfil the conditions in Clause 9.2.5 for UCI multiplexing, the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot, not dependent on channel access outcome. 
If a UE transmits a PUSCH over multiple slots and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot that overlaps with the PUSCH transmission in one or more slots of the multiple slots, and the PUSCH transmission in the one or more slots fulfills the conditions in Clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, the UE multiplexes the HARQ-ACK and/or CSI information in the PUSCH transmission in the one or more slots. The UE does not multiplex HARQ-ACK and/or CSI information in the PUSCH transmission in a slot from the multiple slots if the UE would not transmit a single-slot PUCCH with HARQ-ACK and/or CSI information in the slot in case the PUSCH transmission was absent.
If a UE transmits a PUSCH with repetition Type B and the UE would transmit a PUCCH with HARQ-ACK and/or CSI information over a single slot that overlaps with the PUSCH transmission in one or more slots, the UE expects all actual repetitions of the PUSCH transmission [6, TS 38.214] that would overlap with the PUCCH transmission to fulfill the conditions in Clause 9.2.5 for multiplexing the HARQ-ACK and/or CSI information, and the UE multiplexes the HARQ-ACK and/or CSI information in the earliest actual PUSCH repetition of the PUSCH transmission that would overlap with the PUCCH transmission and includes more than one symbol. The UE does not expect that all actual repetitions that would overlap with the PUCCH transmission do not include more than one symbol.
If the PUSCH transmission over the multiple slots is scheduled by a DCI format that includes a DAI field, the value of the DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig, and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-CG-UCI-Multiplexing; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission. 
-----------------------------------------------< END TEXT PROPOSAL >-------------------------------------------------


Conclusion
In this contribution, we focus on the PUSCH transmission issues and have below proposals:
Proposal 1: The PUSCH among multiple PUSCHs in a slot on which the UE would multiplex UCI is not dependent on channel access outcome. 
Proposal 2: Adopt above TP in TS38.213 in order to capture the proposal. 
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