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Introduction
In RAN1#98 and RAN1#98b meeting, the following agreements related to PUSCH were made. On top of that, we would like to further discuss PUSCH and PUCCH in this contribution.
	Agreement[1]:
The working assumption from RAN1 AH1901 is converted to an agreement with the following modifications:
· For a given SCS, the following PRB-based interlace design is supported at least for PUSCH and PUCCH:
· 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 considering mechanisms specific to PUSCH and PUCCH
· FFS: PUCCH bandwidth
· FFS: Whether or how an interlace design for PUSCH and/or PUCCH is supported on 10 MHz according to the revised WID objective 
Agreement[1]:
· For interlaced PUSCH transmission in a BWP, X bits of the PUSCH frequency domain resource allocation field are used for indicating which combination of M interlaces is allocated to the UE.
· This applies to PUSCH of the following types:
· Msg3 PUSCH
· PUSCH Scheduled by fallback and non-fallback DCI
· Type 1 and Type 2 Configured Grant PUSCH
· For 30 kHz SCS
· Support X = 5 (5-bit bitmap to indicate all possible interlace combinations)
· For 15 kHz SCS
· Down-select between the following two alternatives:
· Alt-1: Support X = 10 (10-bit bitmap to indicate all possible interlace combinations)
· Alt-2: Support X = 6 bits to indicate start interlace index and number of contiguous interlace indices (RIV) and using remaining up to 9 RIV values to indicate specific pre-defined interlace combinations
Agreement[2]:
· For the CP extension prior to at least a dynamically scheduled PUSCH transmission, the CP extension is located in the symbol(s) immediately preceding the PUSCH allocation indicated by SLIV. The supported durations for CP extension at the UE are: 
· 0 (i.e. no CP extension) 
· C1*symbol length – 25 us 
· C2*symbol length – 16 us - TA 
· C3*symbol length – 25 us – TA
· C1=1 for 15 and 30 kHz SCS, C1=2 for 60 kHz SCS
· FFS: Whether C2/C3 is fixed or implicitly derived based on TA for each subcarrier spacing
· The N2 timeline (UL grant to PUSCH delay) needs to be relaxed to take the CP extension into account
· FFS: Whether the limit as per the previous agreement bounding the resulting CP extension to be less than or equal to one symbol for the given subcarrier spacing should be relaxed
· FFS: Applicability of this to other UL transmissions
· FFS: Whether the number of durations for CP extension that the UE can be signalled dynamically can be configured


Discussion
PUSCH on a wideband BWP
For a wideband carrier, which contains more than one LBT sub-bands, a UE may be configured with a BWP including more than one LBT sub-band. In this case, it would be beneficial to support scheduling of interlaced PUSCH over a subset of LBT sub-bands on the BWP. 
Firstly, considering channel access for PUSCH transmission, UE can access the channel with higher possibility if sharing a COT initiated by gNB. However, for a wideband BWP, each sub-band may or may not be occupied by gNB after a channel access procedure. As illustrated in Figure 1, gNB may only occupies sub-band 0 after a Cat-4 LBT. Support scheduling of PUSCH over a subset of sub-bands on the BWP can make it feasible that UE transmits a PUSCH by sharing a gNB initiated COT when gNB only occupies a part of sub-bands after a channel access procedure.


Figure 1. Example of PUSCH transmission on a wideband BWP by sharing a gNB initiated COT
Secondly, since the number of interlace is fixed per SCS, the number of PRBs per interlace in a BWP is dependent on the bandwidth of the BWP. Therefore, for a wideband BWP, the number of PRBs for a single interlace may be large. In addition, as agreed in the last meeting, an indication of interlace combination is included in frequency domain resource allocation field. That is, integer multiple number of interlaces in a BWP would be allocated to a UE for PUSCH transmission if no additional indication is included. That would result in lower resource efficiency if the buffer size of the UE is small. Considering this case, support scheduling of PUSCH over a subset of sub-bands is beneficial to achieve higher resource efficiency without BWP switching at UE side.
Take the above into consideration, NR-U should support scheduling of PUSCH over a set of sub-band on a wideband BWP. In order to support it, an indication field included in a DCI for UL grant or a CG configuration could be used for indicating which set of sub-bands in a wideband BWP is allocated to a UE. 
Proposal 1: Support scheduling of PUSCH over a subset of sub-bands on a wideband BWP. 
· An indication field included in a DCI for UL grant or a CG configuration can be used for indicating which set of sub-bands in a wideband BWP is allocated to a UE.
CP extension for PUCCH
In RAN1#98b meeting, applicability of CP extension to UL transmissions rather than PUSCH was noted as FFS. In our understanding, it is beneficial to apply CP extension at least for PUCCH, considering frequency-domain multiplexing with PUSCH with CP extension. As illustrated in Figure 2, assuming that PUCCH from UE_1 and PUSCH from UE_2 are FDMed, CP extension for PUCCH could be used for alignment of the starting positions of PUSCH and PUSCH, so that the transmissions would not block each other.


Figure 2. Example of FDMed PUCCH and PUSCH
Proposal 2: Apply CP extension for PUCCH to support FDMed PUCCH and PUSCH with CP extension.
The CP extension for PUCCH can be signaled by DCI or RRC signaling, in a similar way as for PUSCH.
Conclusion
In this contribution, PUSCH and PUCCH is discussed, and we have the following proposals.
Proposal 1: Support scheduling of PUSCH over a subset of sub-bands on a wideband BWP. 
· An indication field included in a DCI for UL grant or a CG configuration can be used for indicating which set of sub-bands in a wideband BWP is allocated to a UE.
Proposal 2: Apply CP extension for PUCCH to support FDMed PUCCH and PUSCH with CP extension.
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