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Introduction
In this document, we discuss following aspects. 
· RBG size
· Time domain resource allocation
· TBS determination

RBG size
This section discusses how to configure RBG size for frequency domain resource allocation type 1. 
If RBG size is based on BWP bandwidth and size of bitmap, RBG size is different between narrowband operation, carrier aggregation, or wideband UEs, which result in inefficient PDSCH/PUSCH resource utilization among UEs. Therefore, we propose following.
Proposal 1: RBG size is semi-statically configurable. 

Even when UE's current BWP is narrow, our view is to allow wideband BWP by the bit-map is attractive. This allows dynamic BWP change without separate field of BWP change. Regardless of such BWP change, DCI payload size should be constant in order to keep the number of BD effort less. Therefore, we propose following.
Proposal 2: Resource allocation field size in DCI is determined by the widest BWP among the candidates of active BWPs and configured RBG size.

Time domain resource allocation
In RAN1#90, following was agreed for time domain resource allocation.
	· NR supports some combinations of following:
· For the purpose of designing time-domain resource allocation scheme from UE perspective, assuming no prior information of DL/UL assignment, scheduling DCI informs the UE of the time-domain information of the scheduled PDSCH or PUSCH
· Following is informed to the UE:
· One-slot case:
· Starting symbol and ending symbol in the slot.
· Which slot it applies to
· Multi-slot case:
· Opt.1: Starting symbol and ending symbol of each slot of the aggregated slots, and the starting slot and ending slot where it is applied to
· Opt.2: Starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to
· The starting symbol and ending symbol are applied to all the aggregated slots
· Opt.3: Starting symbol, starting slot, and the ending symbol and ending slot
· Non-slot (i.e., mini-slot) case:
· Starting symbol and ending symbol
· FFS: starting symbol is:
· Opt.1: Starting symbol of a slot
· UE is also informed of which slot it applies to
· Opt.2: Symbol number from the start of the PDCCH where scheduling PDCCH is included
· FFS: ending symbol is:
· Opt.1: Ending symbol of a slot
· UE is also informed of which slot it applies to
· Opt.2: Symbol number from the starting symbol
· Scheduling DCI with and without time domain field is supported
· Note: the starting symbol is the earliest symbol of the PDSCH or PUSCH including DMRS symbol in the case of PUSCH in a slot, FFS: PDSCH
· Note: the ending symbol is the latest symbol of the PDSCH or PUSCH in a slot
· FFS: signaling aspects, e.g., implicit, explicit, table, etc.
· FFS: which are valid combinations
· FFS: handling of semi-static UL/DL and SFI assignment



In NR adhoc#3, following was agreed for SFI.
	· Regarding dynamic SFI content definition
· The SFI carries an index to a table that is UE-specifically configured via RRC 
· FFS how to manage the table for future proof
· FFS how to define entries in the table
· FFS whether to have separate or joint management of slot based SFI (SFI indicates the slot format of the corresponding slot) vs. multi-slot SFI (SFI indicates the slot format of more than one corresponding slots)



In our view, time domain resource allocation and SFI in group common PDCCH should have common design framework i.e. "time domain information in UE specific DCI carries an index to a table that is UE-specifically configured via RRC". By such method, different length of time domain information can be supported and it is not required to support all length of time domain. Such signalling framework also smooth to multiple slot indication. 
Proposal 3: Time domain information in UE specific DCI carries an index to a table that is UE-specifically configured via RRC. The table structure is same as SFI in group common PDCCH.

SFI table have "DL", "UL" and "Unknown/flexible". For time domain information, it is not required to have "Unknown/flexible" because it is not overwritten by any other signalling. Only reserved is sufficient. UE specific DCI is either only for DL assignment or UL assignment. Therefore, DL assignment is not required to signal UL usage. UL assignment is not required to signal DL usage. 
Proposal 4: The table for time domain information in UE specific DCI for DL assignment have the value of "DL" or "reserved".
Proposal 5: The table for time domain information in UE specific DCI for UL assignment have the value of "UL" or "reserved".
 

TBS determination
In RAN1#90, following was agreed for TBS determination.
	· RAN1 strives for finding TBS determination by using a formula
· The formula has following as parameters:
· The number of layers the codeword is mapped onto
· Time/frequency resource the PDSCH/PUSCH is scheduled
· Opt.1: The total number of REs available for the PDSCH/PUSCH
· Opt.2: Reference number of REs per slot/mini-slot per PRB and the number of PRB(s) for carrying the PDSCH/PUSCH
· FFS: Details of reference number
· FFS: for the case of more than one slot
· Modulation order
· Coding rate
· RAN1 should also consider at least the following:
· Whether the system can work without ensuring to enable giving the knowledge for decoding the re-transmission without the knowledge of initial transmission
· Ensuring to enable the same TBS between initial transmission and re-transmission with the same/different number of PRBs or the same/different number of symbols in some cases
· Code-block segmentation
· TBS determination for specific packet sizes (e.g., VoIP, etc)
· TBS determination for specific services (e.g., URLLC, etc)
· Possibility of decoupling the coding rate and modulation order for some cases
· Note: Byte alignment is required
· Note: in addition to the formula, table(s) may be needed to determine the TBS value



NR DCI should work even when 10% BLER condition similar to LTE, where in-sync/out-of-sync criteria is determined by 10%. In such 10% BLER condition, the initial transmission by the network is not always UE's understanding of initial transmission, i.e. UE may miss the initial transmission. In addition, NR DCI should be allowed to transmit to UE before HARQ-ACK reception at gNB as subsequent transmission. In these condition, the same TBS between initial transmission and re-transmission with the same/different number of PRBs or the same/different number of symbols are useful and necessary. In order to realize this, we propose following procedure. 
- The number of REs in a PRB is quantized to certain values like multiple of 8 or multiple of 16. This value is commonly used for all assigned PRBs. The minimum value of REs in a PRB within the assigned PRBs may be used as the common value. This quantization is based on the knowledge at the time to receive DCI for UL or DL assignment. Before quantization, the number of symbols, DMRS reservation, CSI-RS resource reservations are taken into account.
- Quantized number in a PRB multiplied by the number of assigned PRBs are calculated as quantized total available REs.
- DCI indicates the index value of MCS table. The MCS indicates the coding rate and modulation scheme. MCS table coding rate corresponds to roughly 1 or 1.5 dB granularity of the performance difference. The modulation schemes are overlapped at the boundary of the modulation scheme change.
- Using the coding rate and modulation scheme from DCI and using quantized total available REs, calculated TBS value is obtained.
- Calculated TBS value is further quantized to the one of the candidate TBS values. The candidate TBS values have the entries that specifically optimized to VoIP packet sizes.
Using above method, even if different RE number of a PRB, it allows the same TBS value on some cases when PRB size are different and/or different number of symbols between initial transmission and retransmission. 
As we wrote, the modulation schemes are overlapped at the boundary of the modulation scheme change. This means, for example, coding rate 0.6 is realized by either QPSK or 16QAM. Then depending on the channel condition, the network is allowed to select QPSK or 16QAM dynamically. 
LTE/HSDPA MCS table was designed mainly to target the range from -6 dB to 20 dB. Therefore, 32 bits expressed by 5 bits MCS entry is sufficient. In NR, more negative SINR to higher SINR for example -10 to 40 dB order would be required to support different operation range. The overlap of multiple modulation schemes also increase the required signalling of MCS. Therefore, we propose either 1) 6 bits MCS table (i.e. 64 entries) or 2) 32 entry points are semi-statically configured from 64 entries of MCS table.

Proposal 6: The number of REs in a PRB is quantized to certain values like multiple of 8 or multiple of 16.  The number is multiplied by the number of assigned PRBs. This value, signalled coding rate and modulation scheme, is used for the calculation of TBS value.
Proposal 7: The calculated TBS value is quantized to supported TBS value. The supported TBS value includes VoIP optimized packet size.
Proposal 8: MCS field is either 1) 6 bits MCS entry (i.e. 64 entries) or 2) 32 entry points are semi-statically configured from 64 entries.

Conclusion
We discussed reserved resource and RBG size, and we propose following.
Proposal 1: RBG size is semi-statically configurable. 
Proposal 2: Resource allocation field size in DCI is determined by the widest BWP among the candidates of active BWPs and configured RBG size.
Proposal 3: Time domain information in UE specific DCI carries an index to a table that is UE-specifically configured via RRC. The table structure is same as SFI in group common PDCCH.
Proposal 4: The table for time domain information in UE specific DCI for DL assignment have the value of "DL" or "reserved".
Proposal 5: The table for time domain information in UE specific DCI for UL assignment have the value of "UL" or "reserved".
Proposal 6: The number of REs in a PRB is quantized to certain values like multiple of 8 or multiple of 16.  The number is multiplied by the number of assigned PRBs. This value, signalled coding rate and modulation scheme, is used for the calculation of TBS value.
Proposal 7: The calculated TBS value is quantized to supported TBS value. The supported TBS value includes VoIP optimized packet size.
Proposal 8: MCS field is either 1) 6 bits MCS entry (i.e. 64 entries) or 2) 32 entry points are semi-statically configured from 64 entries.
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