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Introduction
It is agreed in RAN1#89 meeting [1] that:
· In frequency-domain, for PDSCH and for PUSCH with CP-OFDM waveform, starting point is at least LTE DL RA type 0.
· Working assumption: In frequency-domain, for PUSCH with DFT-s-OFDM waveform, only contiguous resource allocation is supported in Rel. 15.
· In frequency-domain, NR allows to schedule a PDSCH and PUSCH at least with CP-OFDM waveform with large resource allocation and small resource allocation in dynamic manner.
· E.g., scheduling a slot with full or almost full bandwidth and scheduling next slot with one or a few RBs.
· For DFT-s-OFDM based NR-PUSCH transmission, contiguous RB allocation with/without frequency hopping are supported
· At least intra-slot frequency hopping is supported for 14 symbol slot case
· FFS on detailed resource allocation
· FFS on detailed frequency hopping for PUSCH
In this contribution, aspects of frequency-domain resource allocation are further discussed. 
Resource allocation in frequency-domain
Different transmission durations are supported for NR. For transmission with shorter duration, large frequency resource is generally needed. The frequency resource allocation granularity should be increased correspondingly.
When transmissions with different durations are overlapped in time domain, the grant for the former is generally later than that for the latter. Therefore, it may lead to inefficient resource multiplexing if two kinds of transmissions adopt different resource allocation granularity. For example, as shown in Figure 1, legacy localized resource allocation is used by slot based eMBB, and16 PRBs are left unused. However, when mini-slot based URLLC comes in, it can only occupy 8 PRBs exclusively in that the granularity of both allocated starting position and allocated resource is 8 PRBs.
To address the problem, it can be considered that the staring position of transmission with shorter duration is aligned with the granularity of transmission with longer duration. For the case in Figure 1, the starting position can be shifted to PRB#4, and all the unused 16 PRBs can be allocated to shorter duration transmission.
[image: ]Figure 1 Multiplexing of eMBB and URLLC in frequency domain

The resource allocation based on RIV is further discussed here. Assuming that the starting position is PRB based and the allocated resource is  PRBs, where G is the resource allocation granularity, the RIV can be defined as:



It can be seen that the proposed method provides a unified localized resource allocation for . The overhead of the resource allocation scheme is calculated by:


Proposal 1: In order to achieve flexible multiplexing between different transmission durations, the localized resource allocation, in which the granularity of allocated resource is larger than that of allocated starting position, should be considered. 
Conclusion
This contribution further discusses the frequency-domain resource allocation for uplink. The following proposal is concluded:
Proposal 1: In order to achieve flexible multiplexing between different transmission durations, the localized resource allocation, in which the granularity of allocated resource is larger than that of allocated starting position, should be considered. 
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Appendix

For the proposed resource allocation scheme, the derivation of x and  from RIV in the receiver is given as following:
     x=u, u is the maximum integer that satisfies the following conditions

        1)  

        2)   
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