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1 Introduction
In previous RAN1 meeting [1], the following agreement were reached:
Agreement:
For interlace transmission of at least PUSCH and PUCCH, the following PRB-based interlace design is supported for the case of 20 MHz carrier bandwidth:
a.	15 kHz SCS: M = 10 interlaces with N = 10 or 11 PRBs / interlace
b.	30 kHz SCS: M = 5 interlaces with N = 10 or 11 PRBs / interlace
Note: PRACH design to be considered separately, including multiplexing aspects with PUSCH and PUCCH

Working assumption:
· For a given SCS, the following interlace design is supported at least for PUSCH:
· Same spacing (M) between consecutive PRBs in an interlace for all interlaces regardless of carrier BW, i.e., the number of PRBs per interlace is dependent on the carrier bandwidth
· Point A is the reference for the interlace definition
· For 15 kHz SCS, M = 10 interlaces and for 30 kHz SCS, M = 5 interlaces for all bandwidths
· FFS: Interlace design for PUCCH for bandwidths greater than 20 MHz
· FFS: Whether and how partial interlace allocation is supported

And some topics are also under discussion in [2]. In this contribution, we discuss the PUSCH in NRU.
2 PUSCH
In working assumption, for wideband uplink interlace design, point A is the reference for the interlace definition, i.e. interlace index 0 should include the common RB 0 where is point A located at. In uplink resource allocation, the frequency resources is allocated within BWP. One issue is how to indicate this allocation especially when the corresponding interlace index derived from point A at lowest PRB in the BWP is not 0. There are two options, one is to introduce relative interlace index in a BWP and index is 0 for interlace including the lowest RB in the BWP. Another option is to allocate based on absolute interlace index but reinterpret start and length allocation of interlaces, i.e. the allocated interlaces is interlace index s+i mod M, where s is the start interlace, L is the length and i=0,1,…,L-1, within the BWP. From technical point, both options are equivalent.
Proposal 1: Based on the interlace index derived from point A, relative interlace index is defined for frequency resources allocation within a BWP. The relative index of interlace which resources including the lowest RB in the BWP is 0.
For sub-PRB interlace, it may have beneficial on transmitted power when 60KHz SCS is adopted. On another hand, sub-RB in 60KHz SCS is equivalent to one RB in 30KHz SCS, and 60KHz SCS in uplink has little benefit on channel access as uplink transmission is usually granted at the fixed time, which is not the same as downlink that 60KHz SCS has benefit for gNB obtaining the channel while reducing the reservation waste. Sub-PRB interlace has larger standard impact, and should not be supported in NR-U.
Proposal 2: Sub-PRB interlace is not supported in NRU. 
DFT-s-OFDM has beneficial on PAPR and is supported NR with restriction. In NR-U, DFT-s-OFDM should also be supported with the same restriction as in NR. If the granted number of RBs is not the restricted number, UE will ignore this grant. 
Proposal 3: In NR-U, DFT-s-OFDM should also be supported with the same restriction as in NR. 
For PUSCH multiple starting position, puncture is preferred than rate matching. Rate matching needs UE re-modulate the signal which is more complex than puncture and only few starting position should be allowed. While the starting position can be any symbol when puncture is adopted. In puncture, as DMRS is always transmitted at the front and possible additional DMRS is transmitted at the end, puncturing from the end of slot is friendly to DMRS. When there is no DMRS transmitted due to puncturing in a slot, UE should not transmit in the slot. 
Proposal 4: UE can transmit at multiple starting position in a slot by puncturing from the end of slot. When there is no DMRS transmitted due to puncturing in a slot, UE should not transmit in the slot.
For gNB detection on the start of PUSCH transmission, DMRS can be used. DMRS in PUSCH should have the same configuration in NR except that the DMRS parameter l for sequence generation and position is relative position corresponding to the starting position of PUSCH in the slot.
Proposal 5: DMRS in PUSCH should have the same configuration in NR except that the DMRS parameter l for sequence generation and position is relative position corresponding to the starting position of PUSCH in the slot.
3 Summary
In this contribution, we have the following proposals:
Proposal 1: Based on the interlace index derived from point A, relative interlace index is defined for frequency resources allocation within a BWP. The relative index of interlace which resources including the lowest RB in the BWP is 0.
Proposal 2: Sub-PRB interlace is not supported in NRU.
Proposal 3: In NR-U, DFT-s-OFDM should also be supported with the same restriction as in NR. 
Proposal 4: UE can transmit at multiple starting positions in a slot by puncturing from the end of slot. When there is no DMRS transmitted due to puncturing in a slot, UE should not transmit in the slot.
Proposal 5: DMRS in PUSCH should have the same configuration in NR except that the DMRS parameter l for sequence generation and position is relative position corresponding to the starting position of PUSCH in the slot.
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