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Introduction
In the following, some questions relevant to 6.3.3.1 is provided. The document does not list every single issue raised in the contributions under 6.3.3.1 but tries to capture the most important ones together with some observations of possible solutions.  The main topics are 
· frequency-domain allocation
· time-domain allocation
· transport-block size determination
Aspects such as DCI formats and reserved rescues were mentioned in one or two papers but are not included in this summary (DCI formats are likely to be discussed in conjunction with the e-mail summary of DCI content and agenda item 6.3.1.5)
Frequency-domain allocation
RBG size for resource allocation type 0
Resource allocation type 0 uses a bitmap where each bit corresponds to a RBG. The size of a RBG for the purpose of resource allocation type 0 is currently not specified.
Two main approaches for determining the RBG size are discuses in multiple documents: 
· couple the RBG size to the size of the bandwidth part or, 
· semi-statically configure the RBG size. 
A slight majority seems to prefer coupling it to the BWP size. A few contributions also mentioned the possibility of dynamically switch between multiple RBG sizes. One contribution also mentioned the need to ensure that overlapping BWPs of different size have “compatible” RBG sizes.
On the supported RBG sizes, many companies mention 1, 2, 4, and 8 as supported sizes. Some companies want 3 and 6 in addition. One company mentioned the need to align the RBG sizes with the REG bundle sizes in the frequency domain for the purpose of exploiting unused PDCCH resources for PDSCH.
Granularity for resource allocation type 1
Some companies suggested to support a larger granularity than 1 RB for type 1 while other companies preferred to stay with the current 1 RB granularity. For the time being it suggested to keep 1 RB granularity for type 1 and possibly revisit later once the overall design has progressed further.
Frequency hopping
Uplink frequency hopping for DFTS-OFDM has been agreed, but it is not clear where in the time domain to hop (e.g., in the middle of the slot to align across all UEs or in the middle of the allocation), nor is it clear between what frequency resources the hopping take place (e.g. preconfigured resources). This topic was mentioned by one or two contributions and it is suggested to focus on the other topics first.
Virtual Resource Blocks
Virtual resource blocks may be needed to support e.g. frequency hopping. However, the details remain to be settled and it was not discussed to a great extent in the documents under 6.3.3.1
Time-domain allocation
Signaling of time-domain allocation
Many contributions were fairly generic on this aspect without providing too much details. For single-slot scheduling the proposals included 
· DCI provides explicit start/end (or start/length) in OFDM symbols in the slot
· DCI provides an index pointing to a semi-statically configured table of  start/end (or start/length) in OFDM symbols
For non-slot-based transmissions, several contributions proposed to define the allocation relative to the PDCCH scheduling the transmission, i.e. the DCI contains an “offset” indicating the distance from the DCI to the data.
Multi-slot scheduling and slot aggregation
For multi-slot scheduling, several contributions proposed to apply the same start/stop for each of the slot in the set of slots scheduled.
Slot aggregation has been agreed to be part of NR but the details are missing. Some of the options mentioned inclulde
· the TB is mapped to the first slot and repeated across the remaining slots in the aggregation (potentially with different RV on each slot)
· the single TB is mapped across all aggregated slots
· different TB is mapped to the different slots in the set of aggregated slots
Mini-slot and slot boundaries
In the e-mail discussion, two questions related to mini-slots were raised:
· Can a mini-slot cross the slot boundary or not?
· Is aggregation of mini-slots and slots supported in Rel-15?
Transport-block sizes
RAN1 has agreed to strive for a formula-based approach for defining the transport block sizes. Although some contributions expressed concerns with a formula-based approach, most contributions discussed the design of a formula-based approach. Many contributions used multiple steps to define the TB size
· Calculate an “intermediate” TB size as  where  is the number of layers,  is the modulation order,  is the code rate, and  is number of resource elements scheduled (in time and frequency)
· Adjust the TB size to be a multiple of 8 (byte aligned) and resulting equally-sized code blocks
A major question addressed in most contributions is whether  is derived assuming
· the actual presence of dynamically appearing signals such as TRS, PT-RS, and CSI-RS
· a “reference” number of REs used for signals such as TRS, PT-RS, and CSI-RS
A majority seems to prefer to use a “reference number”, motivated by robustness to error cases when the initial transmission is missed by the UE and the actual number of dynamically appearing signals such as TRS, PT-RS, and CSI-RS is not know and hence  is problematic to determine for the retransmission.
Other
Indication of uplink waveform 
NR supports both DFTS-OFDM and OFDM in the uplink and the UE needs to know which waveform to use. A few documents brought up this issue. The uplink waveform can either be semi-statically configured or dynamically indicated (e.g. as part of the MCS signaling).
Regardless of the solution chosen, we need to ensure that the UE and NW has the same understanding of the uplink waveform in case of reconfiguration.




