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1 Introduction
This contribution discusses remaining issues related to the UL signals and channels for NR-U:
· Remaining issues on PUSCH scheduled by DCI 0_0 in CSS
· Remaining issues on PUSCH scheduled by RAR
· Remaining issue on PDSCH scheduled by DCI format 1_0 in CSS
· Clarification
· Clarification
2 PUSCH scheduled by DCI 0_0 in CSS
In last RAN1 meeting, the RB set indication for PUSCH transmission scheduled by DCI 0_0 received in USS was resolved, and the basic rule for RB set determination for PUSCH transmission scheduled by DCI 0_0 received in CSS was agreed with some FFS points to be discussed in this meeting as below.
	Agreement:
· For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which DCI 0_0 is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP. 
· FFS1: PUSCH allocation within the active UL BWP corresponding to an UL carrier without intra-cell guard bands
· FFS2: Whether or not the first bullet is modified to “…the active DL BWP in which the first REG of the received DCI 0_0 is located,” in order to facilitate a CORESET not confined to a single RB set.


1st FFS point is PUSCH allocation within the active UL BWP corresponding to an UL carrier without intra-cell guard bands. Considering RAN1 agreed to support multiple RB sets by setting GB width to 0 to support UL BWP larger than 20MHz with no intra-cell guard band under NR-U wideband operation AI, the same mechanism for UL carrier with and without intra-cell guard bands is applicable for PUSCH resource determination, i.e. the agreed mechanism to determine RB set for PUSCH scheduled by DCI 0_0 in CSS is valid for the case with and without intra-cell guard band. 
Observation: There is no impact on RB set determination of PUSCH scheduled by DCI 0_0 in CSS if the active UL BWP corresponding to an UL carrier is without intra-cell guard bands.
2nd FFS point is the impact of COREST not confined to a single RB set. For the case of COREST not confined to a single RB set, it is possible that the receive DCI 0_0 spanning over more than one DL RB set. A rule to determine which DL RB set is used for the reference of intersected UL RB set is needed. The simplest way is to use the first DL RB set of the received DCI 0_0 or to use the DL RB set where the first PRB of the detected DCI 0_0 is located.
Proposal 1: For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the first RB set of the active DL BWP in which DCI 0_0 is received or a DL RB set where the first PRB of the received DCI 0_0 is located. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP.
3 PUSCH scheduled by RAR
In last RAN1 meeting, there was a discussion that how to determine RB set for PUSCH transmission scheduled by RAR UL grant. 3 alternatives were proposed in last meeting as below, and RAN1 will down select one alternative in this meeting.
	When UL resource allocation Type 2 is configured, the UE assumes that PUSCH is allocated as follows:
· Alt-1: PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which the DCI 0_1 that schedules the PDSCH containing the RAR UL grant is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP.
· Alt-2: PUSCH is allocated to the initial UL BWP if the active UL BWP fully overlaps the initial UL BWP, otherwise PUSCH is allocated to RB Set 0 of the active UL BWP.
· Alt-3: If the active UL BWP fully overlaps the initial UL BWP, PUSCH is allocated to the initial UL BWP. Otherwise, PUSCH is allocated to the RB set of the active UL BWP that intersects the RB set of the active DL BWP in which the DCI 0_1 that schedules the PDSCH containing the RAR UL grant is received. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP



Msg 3 PUSCH scheduled by RAR can be from either idle UE and connected UE in contention based random access procedure, and the RB set 0 for idle UE and connected UE can be different while both UEs may transmit PRACH in the same RB set. To reduce the blind detection of Msg 3 PUSCH at gNB side, e.g. at both initial UL BWP and RB set 0 of an active UL BWP with different frequency position, it is reasonable to follow Rel-15 baseline to restrict PUSCH transmission in the initial UL BWP when the active UL BWP includes the whole initial UL BWP, i.e. Alt -2 or Alt-3. If the active UL BWP does not include the whole initial UL BWP, Alt-2 uses RB set 0 of the active UL BWP, while Alt-3 provides further optimization on top of Alt-2. Alt-2 is slightly preferred for simplicity. 
Proposal 2: For PUSCH scheduled by RAR, if the active UL BWP fully overlaps the initial UL BWP, PUSCH is allocated to the initial UL BWP, otherwise, PUSCH is allocated to RB Set 0 of the active UL BWP. 
· Adopt the proposed TP for TS 38.213
	TS 38.213
8.3 PUSCH scheduled by RAR UL grant
If useInterlace-PUCCH-PUSCH is provided in BWP-UplinkCommon or BWP-UplinkDedicated, the frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows
· truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if   
· interpret the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
If useInterlace-PUCCH-PUSCH is provided in BWP-UplinkCommon or BWP-UplinkDedicated, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the active UL BWP. If the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the uplink RB set is the one that intersects with the initial UL BWP. Otherwise, the uplink RB set is RB set 0 in the active uplink BWP.


4 Clarification on UCI multiplexing in PUSCH
In Section 9 of TS38.213, it is specified, when and in which condition, UE could multiplex UCI in a PUSCH, as follow.
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.
	…
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.
For operation without shared spectrum access, it is clear that which PUSCH will be used for UCI multiplexing. However, for operation with shared spectrum access, it is not clearly specified whether the PUSCH is determined based on scheduling (or configuration for CG-PUSCH) or LBT outcome. For example, the earliest PUSCH in “the UE multiplexes the UCI in the earliest PUSCH that the UE transmits in the slot” may be interpreted that the first PUSCH after successful LBT rather than first scheduled (or configured) PUSCH. Due to the lack of enough UE processing time, the PUSCH should be selected based on the scheduling rather than LBT outcome in this case. However, it is also not clear that whether this approach still can be applicable when UE has the knowledge of LBT outcome (e.g., by available RB set and remaining CO duration information).
Proposal 3: Clarify which PUSCH is used for UCI multiplexing with or without information related to LBT outcome.

Furthermore, according to LTE-eLAA, if a UE would multiplex UCI in one of PUSCHs, the UE multiplexes the UCI in a PUSCH transmitted in licensed carrier, for example,
if the UE is configured with more than one serving cell and simultaneous PUSCH and PUCCH transmission, then in subframe n UCI shall be transmitted 
· …
· on PUCCH and PUSCH of the secondary cell (other than a LAA SCell) with the smallest SCellIndex if the UCI consists of HARQ-ACK and periodic CSI and if the UE is not transmitting PUSCH on primary cell but is transmitting PUSCH on at least one secondary cell, in which case, the HARQ-ACK is transmitted on subframe-PUCCH using format 1a/1b/3 and the periodic CSI is transmitted on PUSCH
However, according to current specification for NR-U, the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex, regardless of licensed or unlicensed carrier. To guarantee reliability of UCI transmission, similar as LTE-eLAA, it is preferable to use a PUSCH transmitted in licensed carrier as much as possible for UCI multiplexing. Therefore, it is proposed that when UE would multiplex UCI in one of multiple PUSCHs the UE multiplexes the UCI in a PUSCH of the serving cell operated without shared spectrum access.
Proposal 4: Discuss whether to support following,
· When UE would multiplex UCI in one of multiple PUSCHs the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex operated without shared spectrum access.
5 Editorial correction
In RAN1#100-e meeting, following was agreed for type 2 UL resource allocation for PUSCH with DFT-s-OFDM.
Agreement:
· For Type 2 UL resource allocation for PUSCH configured with DFT-s-OFDM, if the total number of allocated RBs in the indicated interlaces and indicated RB set(s) is not of the form  where a, b, c are non-negative integers, the UE transmits PUSCH only on the lowest indexed N PRBs of the allocation where N is the largest integer of the form  which is not greater than the number of allocated RBs.
[bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343]The above agreement is specified as follow
6.1.2.2.3	 Uplink resource allocation type 2
…
If transform precoding is enabled according to the procedure in Clause 6.1.3, then the UE transmits PUSCH on the lowest-indexed  PRBs indicated by the frequency domain resource assignment information.  is the largest integer not greater than the number of RBs indicated by the frequency domain resource assignment information that fulfils the conditions in [4, TS 38.211 Clause 6.3.1.4].
According to current specification, it may be miss interpreted that the lowest-indexed  PRBs is indicated by FDRA, which is not the intention. To be more accurate, following editorial change is proposed.
Proposal 5: Adopt the following TP for TS 38.214. 
Text Proposal for 38.214
	6.1.2.2.3	 Uplink resource allocation type 2
…
If transform precoding is enabled according to the procedure in Clause 6.1.3, then the UE transmits PUSCH on the lowest-indexed  PRBs of resources indicated by the frequency domain resource assignment information.  is the largest integer not greater than the number of RBs indicated by the frequency domain resource assignment information that fulfils the conditions in [4, TS 38.211 Clause 6.3.1.4].




6 Conclusion
The proposals including TPs made in this contribution are summarized below:
Proposal 1: For PUSCH scheduled by DCI 0_0 received in a CSS when UL resource allocation Type 2 is configured, PUSCH is allocated to the RB set of the active UL BWP that intersects the first RB set of the active DL BWP in which DCI 0_0 is received or a DL RB set where the first PRB of the received DCI 0_0 is located. If there is no intersection, PUSCH is allocated to RB Set 0 of the active UL BWP.
Proposal 2: For PUSCH scheduled by RAR, if the active UL BWP fully overlaps the initial UL BWP, PUSCH is allocated to the initial UL BWP, otherwise, PUSCH is allocated to RB Set 0 of the active UL BWP. 
· Adopt the proposed TP for TS 38.213
	TS 38.213
8.3 PUSCH scheduled by RAR UL grant
If useInterlace-PUCCH-PUSCH is provided in BWP-UplinkCommon or BWP-UplinkDedicated, the frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows
· truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if   
· interpret the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
If useInterlace-PUCCH-PUSCH is provided in BWP-UplinkCommon or BWP-UplinkDedicated, the UE shall determine the resource allocation in frequency domain as an intersection of the resource blocks of the indicated interlaces and a single uplink RB set of the active UL BWP. If the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the uplink RB set is the one that intersects with the initial UL BWP. Otherwise, the uplink RB set is RB set 0 in the active uplink BWP.


Proposal 3: Clarify which PUSCH is used for UCI multiplexing with or without information related to LBT outcome.
Proposal 4: Discuss whether to support following,
· When UE would multiplex UCI in one of multiple PUSCHs the UE multiplexes the UCI in a PUSCH of the serving cell with the smallest ServCellIndex operated without shared spectrum access.
Proposal 5: Adopt the following TP for TS 38.214. 
· Text Proposal for 38.214
	6.1.2.2.3	 Uplink resource allocation type 2
…
If transform precoding is enabled according to the procedure in Clause 6.1.3, then the UE transmits PUSCH on the lowest-indexed  PRBs of resources indicated by the frequency domain resource assignment information.  is the largest integer not greater than the number of RBs indicated by the frequency domain resource assignment information that fulfils the conditions in [4, TS 38.211 Clause 6.3.1.4].





