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Introduction
In RAN1#90, the following agreements on resource allocation in the frequency domain [1] a large set of agreements were reached.
Agreements:
· In frequency-domain, for PUSCH with DFT-s-OFDM waveform in NR, contiguous resource allocation scheme based on LTE UL RA Type 0 is adopted in Rel. 15.
· FFS:
· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  
· BW parts
· In frequency-domain, for PDSCH in NR, a resource allocation scheme based on LTE DL RA Type 2 is supported in Rel. 15.
· FFS:
· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  
· BW parts
· In frequency-domain, for PUSCH with CP-OFDM waveform in NR, contiguous resource allocation scheme based on LTE UL RA Type 0 is supported in Rel. 15
· FFS:
· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  
· BW parts
· A DCI format with resource allocation based on LTE DL RA type 0 (i.e., bit-map) is supported for PDSCH.
· A DCI format with resource allocation based on LTE DL RA type 0 (i.e., bit-map) is supported for PUSCH with CP-OFDM waveform.
· A DCI format with resource allocation based on LTE DL RA type 2 is supported for PDSCH.
· A DCI format with resource allocation based on LTE UL RA type 0 is supported for PUSCH with CP-OFDM waveform and with DFT-s-OFDM waveform.
· FFS: some or all of the above DCI formats have the same DCI payload size.

Agreements:
· For PDSCH/PUSCH, the RBG size/number can be changed along with the change of the BWP used for resource allocation.
· FFS: If one or multiple of following option(s) is/are also used for RBG size/number determination:
· Opt. 1: Semi-statically configured size of Type0 RA bitmap. 
· Number and size of RBGs for a RA is determined based on size of BWP and the size of the bitmap.
· Opt. 2: Semi-statically configured RBG size(s) per BWP for deriving number of RBGs.
· Number of RBGs in the BWP is determined by size of the BWP and the configured/indicated RBG size(s). 
· FFS: Dynamic switching of RBG size(s). 
· Opt. 3: DCI format/DCI format size (e.g. a compact DCI may be with a larger RBG size than a normal DCI).
· Opt. 4: Transmission durations (e.g. a shorter-duration transmission may be with a larger RBG size than a longer one).
· Opt. 5: RBG size is determined depending on the size of the BWP.
· Other options are not precluded.
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[bookmark: _Hlk489949347]There are mainly two aspects to be discussed related to the frequency resource allocation that is how to determine the RBG size (and indexing/numbers of RBGs) for DL/UL RA type 0 and the granularity for DL/UL RA type 1. There would be need to discuss the general indexing of PRBs although this is a general discussion also applicable for main other aspects than resource allocation. This we are discussing in general in the bandwidth parts discussions [2]. Lastly there is also a need to discuss the applicable DCI formats for each resource allocation scheme in frequency, this should however be discussed when it is clear which DCI formats exist as such in a general discussion.
RBG size determination
On the last RAN1 meeting there was 5 different options outlined for the how to determine the RBG sizes. The options were further not limiting for new possibilities as well. Here we try to analyse the highlighted options at least. 
Option 1: The size of the resource allocation is semi-statically configured. This means that the DCI format size does not change if the BW part that is scheduled is changed. Consequently, this could then save blind decodes if the UE is assumed to be using the same search space and exact resource elements when the scheduled BW part changes. This is typically the case if the UE is operating with a single BW part at a given time and the UE switches between a BW part that correspond to a smaller scheduled BW to a BW part with a larger scheduled BW. For this to be affective however the corresponding PDCCH needs to completely overlap between the two BW parts. This may not be the case in practise in many cases as with a larger BW comes also larger scheduling flexibilities and hence the corresponding location of PDCCH may change which would then result in that there is no purpose of having the same size of the DCI message between two different BW parts. Then having the size configurable by RRC will just lead to unnecessary flexibility in the operations of NR and a more complex system. 
Option 2: Semi-statically configured RBG size(s) per BWP for deriving number of RBGs. The background to option 2 is similar to option 1 and also suffers from the exact same problem and drawback and is hence not therefor preferred. 
Option 3: DCI format/DCI format size (e.g. a compact DCI may be with a larger RBG size than a normal DCI). This is strongly linked to which DCI message the UE monitors and cannot only be the single option as it will not work. In that sense, it is not a complete proposal. Further an aspect to consider is that DL/UL RA type 1 was introduced to support a smaller DCI message size and should be the first option to consider for such DCI message. 
Option 4: Transmission durations (e.g. a shorter-duration transmission may be with a larger RBG size than a longer one). Similar to option 3 this would in itself not be complete proposal as such some other options would always be needed on top of this to get a working design in the end. Before continuing down this road it would also be good to understand better how the design format design is done as such. It is further not clear either that there will be that many aspects that differs in the DCI format design for different allocation lengths of the PDSCH/PUSCH.
Option 5: RBG size is determined depending on the size of the BWP. This is an extension of the how to determine the RBG size from LTE but just instead of doing it from the system bandwidth it is done from the bandwidth part directly. 
Proposal
· RBG size is determined depending on the size of the BWP for DL/UL RA type 0.
Granularity for DL/UL RA type 1
The second aspect to discuss was further if the granularity for the DL/UL RA type 1 should be something different 1 PRB. This question can for now be left open until the it is clear what the DCI format message size is exactly and if the size needs to be decreased this is one option to proceed on as way to achieve a more compact DCI message.
Proposal
· Await the DCI format design before agreeing to granularity of the DL/UL RA type 1 that is different than 1 PRB.
PRB indexing
To generate RS sequences supporting different BW parts that may overlap that are still the same sequence for the same RE in both UL and DL is most easily achieved with that when the UE configured with the applicable BW part it further becomes configured with an offset for the RS generation. This offset need to be RS specific based on the amount of RE each RS generates per PRB. It should further apply both for RSs in the UL and DL.
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Figure 1: Example of the above based on DMRS
Proposal
· For each RS (UL and DL) and BW part the UE is configured with an offset that is applied in the RS generation. The offset should be sufficiently large to be able to handle large difference between BW parts and potential reception/transmission BWs at/from the gNB.
Conclusion
In this contribution, we discuss resource allocation in frequency domain and propose the following: 
· RBG size is determined depending on the size of the BWP for DL/UL RA type 0.
· Await the DCI format design before agreeing to granularity of the DL/UL RA type 1 that is different than 1 PRB.
· For each RS (UL and DL) and BW part the UE is configured with an offset that is applied in the RS generation. The offset should be sufficiently large to be able to handle large difference between BW parts and potential reception/transmission BWs at/from the gNB.
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