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Introduction
In the following, some questions relevant to 7.3.3.1 is provided based on the views expressed in the contributions listed in the appendix.
Frequency-domain allocation
Two methods for frequency-domain resource allocation has been agreed: type 0 (bitmap-based) and type 1 (start/length). For the RBG size in type 1, the following has been agreed from #90b:
Agreements:

Config 1
Config 2
X0 – X1 RBs
RBG size 1
RBG size 2
X1+1 – X2 RBs
RBG size 3
RBG size 4
…
…
…

· RRC selects config 1 or config 2
· One config (config 1) is the default until RRC configures otherwise
· The numbers ‘RBG size’ in the table are fixed in the spec
· The number of rows should be no more than [4-6]
· Same table for DL and UL
· The configuration for DL & UL is separate
· Same RBG size irrespective of the duration (slot vs. non-slot)




· How to indicate whether resource allocation type 0 or type 1 is used for the general DCI?
· For the fallback DCI, it has been agreed to use allocation type 1 only.
· For the general DCI, the type could be one of 
· RRC configured, or
· dynamically indicated (in which case the DCI size needs to be aligned not to violate the previous agreement on monitoring two DCI sizes only, one being the fallback DCI)
· What is the granularity for resource allocation type 1?
· 1 RB has been agreed
· There seems to be limited support for additional values.
· What RBG sizes should be used for the different configurations?
· Multiple proposals, reasonably similar in nature, see plots below.
· A possibility “in the middle of the proposals” could be (RBG, BWP range) = (2, -50), (4, 51-100), (8, 101-200), (16, 201-) for config 1
· From the discussions papers, it seems as the majority proposes having RBG sizes being powers of 2.
· Is the RBG size determined by the BWP size?
· This seems to be a fairly common view.
· What is the size of the resource allocation fields in the DCI?
· This depends on the two bullets above although having a fixed field has been propsed as well.
· How to handle cross-BWP/cross-carrier scheduling? Which BWP determines the RBG size, the BWP where the DCI was received or the BWP which is scheduled?
· Linking it to the scheduled BWP may imply multiple DCI sizes being monitored on the same carrier.

  

Time-domain allocation
For time-domain allocation, the following was agreed at #90b:
Agreements:
· For both slot and mini-slot, the scheduling DCI can provide an index into a UE-specific table giving the OFDM symbols used for the PDSCH (or PUSCH) transmission
· starting OFDM symbol and length in OFDM symbols of the allocation
· FFS: one or more tables
· FFS: including the slots used in case of multi-slot/multi-mini-slot scheduling or slot index for cross-slot scheduling
· FFS: May need to revisit if SFI support non-contiguous allocations
· At least for RMSI scheduling
· At least one table entry needs to be fixed in the spec



· Does ‘OFDM symbol’ cover also the case of cross-slot scheduling (i.e. both slot and symbol timing within a slot is covered by the table)  or is the slot number signaled separately?
· There seems to be a majority view on including both slot and symbol timing within the slot in the same table (see below for an example what it could look like).
· Should slot aggregation (i.e. multiple slots used to convey a transport block) be part of the table as well?
· How many tables are configured? If multiple tables are used, how to select the correct table?
· Having separate tables for UL and DL seems reasonable and proposed in some contributions (and UL or DL is clearly indicated by the DCI).
· Having multiple tables for the same direction (e.g. multiple tables for DL) is mentioned in some contributions but no clear majority view expressed in this direction. 
· Should the same table be used irrespective of ‘slot-based’ or ‘non-slot-based’ transmissions?
· There are views in both directions. However, note that it is not clear whether there are any explicit information separating ‘slot-based’ from ‘non-slot-based’ in the DCI (and the two terms lack a clear definition).
· A single table covering both ‘slot-based’ and ‘non-slot-based’ may be a good starting point for the discussions (obviously the configuration may differ depending on whether ‘non-slot-based transmission’ is used or not in the network).
· What is the reference point for the timing field in the table?
· The end of the PDCCH (or COREET) where the scheduling DCI was found? The start of the slot?
· The PDCCH (or CORESET) offers the possibility for a unified description of ‘slot-based’ and ‘non-slot-based’ transmissions.
· The table need to contain some default values and/or values that cannot be changed, at least for RMSI scheduling. What should these default values be? 
· What is the size of the timing indication field in the DCI?
· Judging from the papers, 3 – 4 bits seems likely, depending a bit on what is included in the table.
· How does the UE know whether PDSCH mapping type A or B is used (ie.. where the DL reference signals are relative to the slot boundary or the data start)?
· Two possibilities are to include it in the configurable timing table or indicate is using a separate DCI bit.
· How to handle the case of different subcarrier spacing for DL and UL, e.g. a SUL with smaller subcarrier spacing than the DL carrying the DCI?

Example of a (configurable) timing table:
	Index
	Slot 
(relative to current slot)
	Starting OFDM symbol
(relative to PDCCH position)
	Length in OFDM symbols
	Number of aggregated slots
	PDSCH mapping type A or B

	0
	
	
	
	
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	…
	
	
	
	
	



VRB-to-PRB mapping
For VRB-to-PRB mapping, the following has been agreed over e-mail:
Agreements (email):
1. The notion of VRB is included in the specifications.
1. A non-transparent VRB-to-PRB mapping (i.e. PRB_i=VRB_j where j=f(i)) is supported 
1. At least for resource allocation type 1
1. Discuss further whether to support it also for resource allocation type 0
1. At least a block-interleaver is used for VRB-to-PRB mapping 
2. FFS the details
1. A single bit in the DCI indicates localized or distributed VRB-to-PRB mapping.



· How should the interleaver be designed?
· One possibility is to reuse the PDCCH interleaver structure
· Should the same interleaver be used for all layers?
· Some contributions mentioned different interleaves being used for different layers. If so, will this result in different PRBs being allocated for different layers (which may have a large impact on existing decisions)?
· Is the VRB-to-PRB interleaver operating across the BWP, the allocation, or something else?
· BWP-specific seems to be the most common view, but LTE-like with configurable sizes, as well as hybrid schemes with BWP-specific for small allocations and allocation-specific for large allocations has also been mentioned.
· Is the same VRB-to-PRB mapping scheme used for UL and DL?
· Is the same VRB-to-PRB mapping scheme used regardless of the UL waveform?
TB sizes
The agreement from #90b is shown below. From the intermediate number of information bits (calculates according to the agreement below) the transport block size is determined according to agreements made in the channel coding session. From the discussion papers, it is difficult to extract a coherent way forward.
 Agreements:
· Calculate an “intermediate” number of information bits  where 
·  is the number of layers, 
·  is the modulation order, obtained from the MCS index
·  is the code rate, obtained from the MCS index
·  is number of resource elements
·  = Y * #PRBs_scheduled 
· When determining  (number of REs) within a slot
· Determine X =  12* #OFDM_symbols_scheduled – Xd – Xoh 
· Xd = #REs_for_DMRS_per_PRB in the scheduled duration
· Xoh = accounts for overhead from CSI-RS, CORESET, etc. One value for UL, one for DL.
· Xoh is semi-statically determined
· Quantize X into one of a predefined set of values, resulting in Y
· [8] values
· Should allow for reasonable accuracy for all transmission durations
· May depend on the number of scheduled symbols
· FFS: floor, ceiling or some other quantization
· Note: quantization may not be needed
· FFS: Quantization step should ensure the same TB size can be obtained between transmission and retransmission, irrespective of the number of layers used for the retransmission. otherwise Xd has to be independent of the number of layers



· Should we allow for “manual” optimization of some of the smallest TB sizes, e.g. to match VoIP services?
· Many companies seem to prefer this.
· How should the quantization in the #90b agreements be defined?
· Some companies state it is not needed
· Some companies state a list of values, e.g. [6,12,18,36,72,108,144] or 12*[1,2,3,4,5,6,7,10,14]
· Some companies propose a formula like Quantize( (R-oh)/d )*d+oh with d being a configurable parameter
· How to determine the TB size form the intermediate value?
· This has been discussed in the channel coding session
· Some companies provide explicit formula (e.g. R11720094, R1-1720202, R1-1720687)


Appendix: Proposals in the summarized contributions
R1-1719381 (Huawei)
· Proposal 1: The RBG size could be the same with REG bundling size in frequency domain in order to efficiently enable dynamic multiplexing of control and data channels.
· Proposal 2: The size of first RBG in bandwidth part of UE can be derived by starting frequency location of BWP or indicated by DCI signaling.
· Proposal 3: Support limited granularities, i.e., 2 and 4 for block-interleaver for distributed VRB-to-PRB mapping.
· Proposal 4: Support configuration of one or multiple interleaving bandwidths within UE-specific BWP.
· Proposal 5: NR-PDCCH interleaver can be reused for NR-PDSCH, i.e.,
· the number of rows A’ can be from {2, 4, and 8}, 
· the number of columns is (P’/A’) with P’ as the number of blocks for a given interleaving bandwidth, and 
· Proposal 6: Support fallback DCI with BWP index and RA type 1 to activate a new BWP and the length of RA field in determined according to the largest configured BWP size. 
· Proposal 7: The UE-specific table giving the OFDM symbols used for the PDSCH (or PUSCH) transmission should be configured per DCI format.  
· Proposal 8: The UE-specific table used for time-domain resource allocation is determined by PDCCH monitoring occasion/periodicity.  
· Proposal 9: For multi-slot case, the Opt.2 should be supported where the starting symbol and ending symbol of one slot is informed to the UE and the starting symbol and ending symbol are applied to all the aggregated slots.
· Proposal 10: For multi-slot case, the slot number, the starting symbol and duration are indicated jointly.
· Proposal 11: DCI with different field size for data transmission duration indication can be used for URLLC UE with different traffics.
· Proposal 12: For grant-based DL or UL transmissions, a TB can span multiple slots without repetitions.
· Proposal 13: For TBS calculation, multiple overhead values are configured by semi-static signaling, and one overhead value is determined by the actual resource allocation.
· Proposal 14: For TBS calculation, multiple sets of quantization values are defined by different traffic transmission or different scheduling schemes.
· Proposal 15: TBS determination should support the specific packet sizes like the VoIP, EVS and URLLC etc.
· Proposal 16: For some services with fixed TBS, gNB can configure the TBS value semi-statically to the UE. For some services with non-fixed TBS, the TBS value is selected from TBS table as the one closest to the result calculated from the formula.
· Proposal 17: Multiple MCS tables can be considered for different traffic types.
· Proposal 18: New MCS entries targeting low coding rate region should be defined for URLLC. 
· Proposal 19: A UE-specific MCS mapping table can be considered for URLLC.

R1-1719491 (ZTE)

· Proposal 1: In order to achieve flexible multiplexing between different transmission durations, an enhancement should be considered for the contiguous resource allocation of LTE UL RA Type 0/ LTE DL RA Type 2.
· Even the granularity of the allocated resource is defined in RBG size (more than 1 PRB), the granularity of the allocated starting position is less than that RBG size.

· Proposal 2: The RA field in the DCI shall have the same size regardless of the BWP.

· Proposal 3: Adopt a table of 6 rows with the following grouping granularities for NR:
1-31 	RBs for BWP BW => RBG size (G) = 1,
32-62 	RBs for BWP BW => RBG size (G) = 2,
63-124 	RBs for BWP BW => RBG size (G) = 4,
125-176 RBs for BWP BW => RBG size (G) = 6,
177-248 RBs for BWP BW => RBG size (G) = 8,
249-275	RBs for BWP BW => RBG size (G) = 10

· Proposal 4: Define one common section of a table that contains OFDM starting symbols and transmission durations that are typically used by all UEs.
· Proposal 5: Define one UE specific section of a table that contains OFDM starting symbols and transmission durations that may be used by the UE in addition to the common configurations.
· Proposal 6: The PDSCH/PUSCH time domain resources are allocated on contiguous OFDM symbols counted from the OFDM starting symbol. The last symbol that contains the scheduling PDCCH serves as the reference point.
· Proposal 7: A combination of OFDM starting symbol and data transmission duration is represented by a single value, a common resource index value (RIV). The scheme to calculate the RIV can be adopted from LTE RA Type 2. N RIVs are stored in a table with of size Xx1. 
· 
Proposal 8: A subset of MN values can be indicated in the DCI where N is the size of a preconfigured RIV-table.
· Proposal 9: Use a single value “r” obtained from the extended binominal coefficient method known from LTE to represent a selection of M rows out of the RIV table.
· Different UEs can be RRC configured with different values of “r”
· Proposal 10: Some of the values indicated by DCI could be hard coded. This increases the robustness during RRC reconfiguration.
· Proposal 11: RAN1 also should consider these agreed VOIP TBS size for AMR codec in the design of NR TBS.
· Proposal 12: Explicit TBS table as LTE framework should be supported for NR VoIP TBS.
· Proposal 13: In this meeting, RAN1 shall send an LS to ask RAN2 to consider the VoIP TB sizes for EVS codec. In the next meeting RAN2 could send an LS to ask RAN1 to consider the agreed VoIP TB sizes for EVS codec in order to finalize the design of NR TBS.
· Proposal 14: In this meeting, RAN1 shall send an LS to ask RAN2 to consider the TB sizes for URLLC and Paging. In the next meeting RAN2 could send an LS to ask RAN1 to consider the agreed TB sizes for URLLC and Paging in order to finalize the design of NR TBS.
· Proposal 15: Explicit TBS table as in the LTE framework should also be supported in NR for URLLC and Paging.
· Proposal 16: TBS table for URLLC should be decided after channel coding schemes for URLLC is decided.

R1-1719585 (MediaTek)
· Proposal 1: Support different quantizations of X for slot/non-slot scheduling and for different duplex modes (TDD, FDD).
· Proposal 2: The UE could be configured with multiple quantization settings. 
· Proposal 3: Support flexible quantization parameters to allow the network to support varying scheduling strategies and trade-offs between flexibility and performance.
· Proposal 4: The quantization parameters are: the offset , the fixed step size  and the range.
· Proposal 5:  The quantization is applied as following and resulting in :

· Where the function Q(.) could be , ceiling, flooring or rounding. The choice of flooring, ceiling or rounding should be explicitly specified.
· Proposal 6: Dynamic slot/non-slot dynamic durations and DMRS overhead are handled by the network by flexibly adjusting the parameters  ,  and  as needed.
· Proposal 7: The parameters,  and (possibly)  (or  ) are flexibly selected by the network to allow for the flexibility in the scheduling strategies.
· Proposal 6: Very dynamic DMRS overhead and slot/non-slot dynamic durations is handled by the network by flexibly adjusting the parameters  ,  and  as needed.
· Proposal 7: The parameters   and (possibly)  (or  ) are flexibly selected by the network to allow for the flexibility in the scheduling strategies.
· Proposal 8: The quantization parameters are RRC configured to allow for network flexibility.

R1-1719596 (Ericsson)
· Regarding TB size determination 
· The set of Y values has 8 values: 12 * [2 4 6 7 8 10 11 12];
· Round the intermediate number of information bits  to the closest multiple of  to reduce the number of TBS values used in scheduling.
· Regarding Time Domain RA 
· To provide more flexibility in time domain resource allocation, two tables are specified with different starting OFDM symbol and duration in OFDM symbols
· When slot aggregation/repetition is applied, the UE assumes the same time resource allocation in slots wherein the transmission is repeated. 
· For PUSCH transmissions, a bitfield of up to 3 bits is introduced in the DCI message to indicate the time domain allocation together with which UL slot the PUSCH is transmitted within. The indication can include the number of slots in case of slot repetition.
· For PDSCH, indication of which DL slot the PDSCH is transmitted is either joint coded with the location information within the slot or a single bit could be introduced to indicate scheduling in the next preceding slot. 
· Regarding Frequency Domain RA 
· The following is proposed as approximate values for one of the configurations for the RBG size. However, these values need to be aligned with the sub-band sizes in the MIMO discussions.
· Granularity of the DL/UL RA type 1 should be 1 RB.

R1-1719647 (AT&T)
· Proposal 1: A common table is used in the specifications for the time-domain resource allocation for slot based and mini-slot based transmissions.
· Proposal 2: NR supports:
· The same DCI format can schedule a PDSCH either with PDSCH mapping type A or B
· A dedicated DCI format can schedule a PDSCH with PDSCH mapping type B 
· Proposal 3: When block interleaver is used for VRB-to-PRB mapping for PDSCH transmission, the network should be able to enable or disable the block interleaver.
· Proposal 4: A single bit in DCI can indicate whether the block interleaver is enabled or disable for VRB-to-PRB mapping. 
· Proposal 5: When block interleaver is used for VRB-to-PRB mapping for PUSCH transmission with CP-OFDM and DFT-s-OFDM, the network should be able to enable or disable the block interleaver.
· Proposal 6: A single bit in DCI can indicate whether the block interleaver is enabled or disable for VRB-to-PRB mapping. 
· Proposal 7:   When symbol level interleaving is used for VRB-to-PRB mapping, the interleaving pattern should be different for each layer and for each OFDM symbol  

R1-1719793 (vivo)
· Proposal 1: RBG sizes in Table 1are supported. 
Table 1 RBG size configuration
	
	Config 1
	Config 2

	24– 60 RBs
	2
	8

	61 –100 RBs
	4
	16

	101-200 RBs
	6
	24

	201-275RBs
	8
	32


· Proposal 2: NR RA type 0 also supports DVRB.
· Proposal 3: Distributed VBR-PRB mapping supports both PRG case 1 and 2.
· Proposal 4: In order to avoid resource fragmentation, DVRB mapping bandwidth can be configured or related to other configurations.
· Proposal 5: Limiting the number of columns of the block-interleaver.
· Proposal 6: The reference numbers of overhead for RMSI should be predefined for initial access. The reference numbers of overhead for other broadcast messages are configured by RMSI.
· Proposal 7: The quantization for TBS should consider some special TB sizes for some specific applications.
· Proposal 8: Send LS to RAN2 to ask for recommendation on specific TB sizes that should be optimized for TBS determination in NR.
· Proposal 9: Multiple configurable MCS tables can be considered for NR. 

R1-1719929 (LG electronics)
· Regarding frequency domain resource allocation,
· Proposal 1: For RBG size determination table design, 
· The number of row associated with the range of BWP size is 4. 
· The range of BWP size is given by
· 20-60 
· 61-100
· 101-200
· 201-275
· RBG size is set to be divisor of subband size.
· Proposal 2: For resource allocation bit field, 
· Bit field size of frequency-domain resource allocation of RA type 0 is determined based on RBG size/number of the scheduling BWP. 
· RBG size to be used for resource allocation is based on the scheduled BWP.
· Proposal 3: Data mapping order is not changed regardless of whether transparent VRB-to-PRB mapping or non-transparent VRB-to-PRB mapping is used. 
· Proposal 4: For block-interleaver to perform non-transparent VRB-to-PRB mapping for DL,
· The number of columns (the size or row vector) of the interleaver matrix is configured/indicated by RRC for each configured BWP.
· Each element of the interleaver matrix is associated with RB or RBG depending on resource allocation granularity/precoder assumption
· The number of row of the interleaver matrix is implicitly derived based on the number of columns and BWP size.
· RRC signaling can configure certain set of rows to be treated as NULL. 
· Note that NULL will be excluded from the output sequence of the interleaver matrix. 
· Proposal 5: For non-transparent VRB-to-PRB mapping for UL,
· Allocated PRBs are contiguous with frequency hopping within a slot or across slots. 
· Hopping unit in time-domain is configured by RRC or RMSI.
· Frequency hopping bandwidth is configured by RRC or RMSI. 
· The value of frequency offset is given by one or more following options:
· Option 1: Offset is configured by RRC or RMSI.
· Option 2: Offset is indicated by UL grant.
· Option 3: Offset is derived by pseudo random sequence initialized by cell-specific parameters. 

· Regarding time domain resource allocation,
· Proposal 6: For multi-slot scheduling, a single PDSCH or PUSCH is mapped within a slot. 
· Proposal 7: Time domain resource allocation for multi slot case is supported by following options:
· Option 1: Scheduling DCI indicates one of RRC configured sets for time-domain resource allocation parameters across aggregated slots.
· Option 2: Time-domain resource allocation parameters for one slot case are applied to all the aggregated slots.
· Option 3: Time-domain resource allocation parameters for one slot case are applied to certain aggregated slot(s). Remaining time-domain resources across aggregated slot are configured by additional RRC signalling and/or DCI indication.
· Time-domain resources can be updated by group-common PDCCH.
· PDSCH or PUSCH perform rate-matching based on configured/indicated time-domain resource allocation, perform puncturing based on SFI transmitted by group-common PDCCH.
· Proposal 8: NR supports that a common time-domain RA is used to indicate same-slot or cross-slot scheduling. FFS whether to use a common time-domain RA for multi-slot and cross-slot scheduling. 
· Proposal 9: Slot-based scheduling is considered as a default mode with CORESET monitoring periodicity of one or multiple of slots. Mini-slot scheduling is explicitly indicated in CORESET configuration.  
· Proposal 10: For non-slot (mini-slot) case: 
· Starting symbol index is defined by symbol number from the start of the PDCCH where scheduling. Consider adding an offset for PUSCH for processing time, TA, and necessary switching gap.
· Ending symbol index is defined by symbol number from the starting symbol

· Regarding TBS determination,
· Proposal 11: For TBS determination based on formula, support scaling factor indicated by RRC signalling and/or DCI signalling. 
· Scaling factor is multiplied to formula to compute TBS. 
· Proposal 12: For TBS determination based on formula, support following procedures
· 1st step: Calculate reference TBS value based on scheduled resources (in layer/time/frequency domains), coding rate, modulation order, and scaling factor (if supported). 
· 2nd step: Find the reference number of code blocks and the overall CRC length. 
· 3rd step: Sum of reference TBS and CRC lengths is quantized with step of M. Next, TBS is derived by subtracting overall CRC length form the quantized value. 
· M is given by multiplication of 8 and the reference number of code blocks. 
· Proposal 13: Study the condition where look-up table is used to determine TBS value. 
· Proposal 14: For TBS determination by using formula, scheduling DCI can indicate the reference number of REs per slot/mini-slot per PRB whose candidates are RRC configured.
· For multi-slot case
· Option 1: A set of candidates of the reference number of REs per slot per PRB is configured per DCI format.
· Option 2: A set of candidates of the reference number of REs per slot/mini-slot per PRB is configured for each group of the numbers of scheduled symbols within a slot for PDSCH/PUSCH. 
R1-1719973 (Oppo)
· Proposal 1: For DL/UL Type 0 frequency-domain resource allocation,
· A BWP size range  RBG size mapping table is specified for a given DCI format.
· FFS: if different tables for DCI formats for slot-based and non-slot-based scheduling.
· In config 2 in a BWP size range  RBG size mapping table, multiple BWP size ranges can be mapped to the same BWP size.
· A mixture of two RBG sizes can be adopted for resource alloction for a BWP. Zero-padding in RA bitfield should be avoided.
· A fixed size of RA bitfield is specified for a given DCI format.
· Per-grant BWP activation is supported with 2-bit BWP index indication.
· Different sizes for slot-based and non-slot-based scheduling can be considered.
· Proposal 2: For DL/UL Type 1 frequency-domain resource allocation, a fixed size of RA bitfield is specified for a given DCI format.
· Proposal 3: For one-slot scheduling, use 2-bit direct DCI indication to indicate the nominal starting slot. Then UE determine the actual slot by checking the SFI information.
· Proposal 4: For DL/UL multi-slot scheduling,
· Number of slots is indicated in a separate DCI bitfield.
· Symbol-level indication for the first 2 slots 
· Other slots follow RRC-configured default symbol allocation.
· Proposal 5: For DL/UL non-slot-based (mini-slot) scheduling,
· Different DCI formats from slot-based scheduling.
· Indicate timing difference between PDCCH and starting symbol of PDSCH/PUSCH.
· Reference point is the ending symbol of the PDCCH/CORESET.

R1-1720094 (Intel)
Proposal 2.1: A maximum of 10 values are supported for quantizing X. The maximum number is different for slot-based scheduling and non-slot based scheduling. 
· X should be quantized to values that can yield unambiguous TBSes with reduced quantization precisions. 
Proposal 2.2: TBS design supports byte-aligned code block sizes. 

Proposal 2.3: TBS is determined based on adjustment if Iest including the following: 


, 
· 

where , where  is given by 8448 if R > 0.25, and by 3840 if R <=0.25
· where CRC attached is 16 bit for TB < 3824, else 24 bit for TB, and a 24-bit CRC per CB.

Proposal 2.4: Rate in the MCS should be quantized more coarsely (e.g. x[32] or x[64]) 
Proposal 3.1:
· For PDSCH/PUSCH with slot-based, non-slot-based, and multi-slot scheduling, the starting slot and the allocated symbols are jointly encoded.
· For PDSCH/PUSCH with multi-slot scheduling, in addition to the symbols allocated for a single transmission, the DCI indicates the number of repetitions. 
· The field indicating the number of repetitions is present only when multi-slot or multi-mini-slot scheduling is configured to the UE via higher layers.
Proposal 3.2:
· In case of time domain overlaps between PDCCH monitoring occasions and PDSCH reception, a UE is not expected to monitor PDCCH candidates corresponding to resources that are overlapped by scheduled PDSCH.
Proposal 4.1:
· For PDSCH and PUSCH, both one PRB level and RB grouping allocations are supported in a dynamic manner.
· DCI format for the two RA types are size-matched. 
· RA Type 0/1 indicator is included in the RA field.
Proposal 4.2: 
· For DL/UL RA type 1, minimum resource allocation granularity is one PRB.
· Additionally coarser granularity for further reduced DCI overhead is not supported.
Proposal 4.3:
· DCI formats for each RA type for DL and UL scheduling should be size-matched with respect to DCI payload size.
Proposal 4.4:
· The RBG table with two configurations for RBG sizes should be specified with the following characteristics
· RBG sizes = {2, 4, 8 , 16]
· Smallest range of RBs correspond to RBG size = 2 for both configurations
· For each configuration, some rows may correspond to same RBG sizes for different non-overlapping frequency ranges
· Largest range of RBs correspond to RBG size = 16 for both configurations
· Consider specifying a table with five rows as presented in Table 2.
Proposal 4.5:
· For cross-BWP scheduling with Type0 RA, RAN1 to down-select between:
· Option 1_0: Semi-statically configured or determined size of Type0 RA bitmap 
· Option 2_0: Type0 RA bitmap size follows the scheduling BWP as reference with scaling of RBGs.
Proposal 4.6:
· For cross-BWP scheduling with Type1 RA, RAN1 to down-select between:
· Option 1_1: Semi-statically configured or determined size of Type1 RA field bit-width 
· Option 2_1: Type1 RA field bit-width  follows the scheduling/latest active BWP as reference 
· A subset of N bits of the RA field is used, where ceil(log_2(N_RB*(N_RB+1)/2)) and N_RB is the number of PRBs in the BWP with allocated PDSCH/PUSCH
· The number of contiguously allocated VRBs is adjusted when allocated resources occur in larger BWP.
Proposal 4.7:
· The RA field bit-width for the fallback DCI is determined corresponding to the maximum of the initial DL/UL BWP sizes.
Proposal 4.8:
· For DL, a hybrid VRB-to-PRB mapping scheme is applied
· when allocated resource size < X PRBs, the block interleaver is operated on active DL/UL BWP or on a set of configured resources within active DL/UL BWP
· When allocated resource size >= X PRBs, the block interleaver is operated on allocated resource (e.g., X = 4). 
· For UL VRB-to-PRB mapping, block interleaver is operated on allocated resource.
· Cyclic shift on block interleaver can be applied across different MIMO layers to realize maximal diversity.

R1-1720202 (CATT)
· Proposal 1: The table of RBG sizes for NR is proposed as follows.
	
	Config 1
	Config 2

	≤40 RBs
	2
	4

	41 – 80 RBs
	4
	4

	81 – 100 RBs
	4
	8

	101 – 192 RBs
	8
	8

	193 – 224 RBs
	8
	16

	225 – 275 RBs
	16
	16


· Proposal 2: The number of bits for frequency domain resource allocation field is determined according to the currently active BWP.
· If the target BWP requires less bits than the currently active BWP, the MSBs of the RA field in excess of the required RA bit width are reserved
· If the target BWP requires more bits than the currently active BWP, the RA field forms the LSBs of the required RA bit width.
· Proposal 3: LTE VRB-to-PRB mapping rule including interleaver and gap is applied per subband or within a DVRB bandwidth signaled by the gNB.
· Proposal 4: For both slot-based and non-slot based scheduling, starting symbol of PDSCH/PUSCH within a slot indicated in DCI is with respect to the starting symbol of scheduling PDCCH.
· Proposal 5: A single UE-specific table with a maximum of 4 entries is configured to the UE. Each entry of the table indicates a starting symbol, number of symbols and applicable slot(s), where the signaled starting slot index is with respect to the slot containing PDCCH. How to signal the combinations such as shown in Table 4 can be left to RAN2.
· Proposal 6: For TBS determination, #OFDM_symbols_scheduled is the number of OFDM symbols within a slot indicated in DCI regardless of actual rate matching or puncturing.
· Proposal 7: For TBS determination, Xd=D*(N+1) where D=12 for 1-symbol front load DM-RS and D=24 for 2-symbol front load DM-RS and N is the actual number of additional DM-RS contained in the PDSCH/PUSCH duration within a slot.
· Proposal 8: Quantization of X is not needed.
· Proposal 9: Denote “intermediate” number of information bits as TBSinter, it is quantized as:
Define 
If , C = 1
		, where 
Else
.
,
where = minimum K such that  and 


The set of K is as listed below.
	
	40<=K<=512
	528<=K<=1024
	1056<=K<=2048
	2112<=K<=6144
	6272<=K<=8448

	Step size
	8
	16
	32
	64
	128




R1-1720339 (Samsung)
· Proposal 1: Support the following table for RBG configuration:
	
	Config 1
	Config 2

	<= 26 RBs
	2
	2

	27 – 40 RBs
	4
	2

	41 – 60 RBs
	4
	4

	61 – 96 RBs
	8
	4

	97 – 128 RBs
	8
	8

	129 – 224 RBs
	16
	8

	225 – 275 RBs
	16
	16



· Proposal 2: For distributed VRB-to-PRB mapping, BWP-specific interleving should be supported where block-interleaver is generated and confined in the configured BWP. To provide flexibility to a gNB scheduler, parameters for block-interleaver such as the number of columns and rows can be configured semi-statically.
· Proposal 3: UE-specific table giving the slot-level information, including slot index and the number of slot for PDSCH/PUSCH transmission, should be configured. The DCI can indicate one entry of this table. 
· Proposal 4: Separate table for UL/DL should be supported. And separate table for slot and non-slot based scheduling should be supported. 
· Proposal 5: When the configured scheduling timings (slot and symbol) are unknown to UE,   
· For PDSCH of broadcasted SIBs and Msg 2/Msg 4, the default value of DL/UL scheduling timing applies. 
· For PUSCH of Msg 3, the scheduling timing can be derived by the combination of the default reference timing and UE-specific offset by UL delay field in RAR.
· For PDSCH/PUSCH scheduled by fallback DCI, the default value of DL/UL scheduling timing applies.
· The default value for DL is K0=0, lstart,i = first symbol after CORESET, nduration,i  = (number of symbols per slot – number of symbols for CRESET). The default value for UL is K2=4, lstart,i = first symbol in UL region, nduration,i  = number of symbols for UL region. 
· Proposal 6: Quantization of X into one of a predefined set of values resulting in Y is not introduced.
· Proposal 7: Xd is defined as 0 or Xd is determined by the maximum number of symbols for the front-loaded DMRS, i.e., Xd = 12 if the maximum number of symbols for the front-loaded DMRS is 1 and Xd = 24 if the maximum number of symbols for the front-loaded DMRS is 2.
· Proposal 8: For multi-slot case, the first slot to be used for the transmission is the reference slot for determination of TBS


R1-1720377 (Potevio)
· Proposal1: The coarse granularity (more than 1 RB) should be supported in RA type1.
· Proposal2: The different granularity of the staring position and the length should be supported in RA type1. 
R1-1720381 (NEC)
· Proposal 1: For DL/UL Type 0, two sets of RBG sizes are supported as given by Table 1 below.
   Table 1. RBG sizes for different BWP sizes for DL/UL Type 0
	
Bandwidth Part size ()
	Config 1:


RBG Size ()
	Config 2:


RBG Size ()

	≤25
	1
	1

	26 – 50
	2
	3

	51 – 100
	4
	6

	101 – 200
	8
	9

	201 – 275
	16
	18




· Proposal 2: For the fall-back DCI formats, coarse granularities which are dependent on the BWP sizes are supported as given by Table 2.
  Table 2. RBG sizes for different BWP sizes for fall-back DCI format
	
BWP size ()
	
RBG Size ()

	≤25
	1

	26 – 50
	2

	51 – 100
	4

	101 – 200
	8

	201 – 275
	16




· Proposal 3: For time-domain RA, for slot-based scheduling, consider Table 3 configuration index to indicate the number of slots, starting and ending symbols for PDSCH/PUSCH. 

· Proposal 4: For time-domain RA, for non-slot-based scheduling, consider Table 4 configuration index to indicate the starting symbol only for PUSCH and ending symbols for PDSCH/PUSCH. 

· Proposal 5: For TBS derivation in NR, some specific combinations of MCS, #PRBs, and #Symbols can refer to a lookup table in order to support several specific TBS values used for VoIP service.

R1-1720479 (Nokia)
· For resource allocation type 0
· Proposal 1: Proposed RBG sizes for different BWP sizes
	BWP size [PRB]
	Configuration 1 (default)
	Configuration 2

	
	RBG size [PRB]
	# of RBGs
	RBG size [PRB]
	# of RBGs

	0-36
	2
	0-18
	4
	0-9

	37-130
	4
	10-33
	8
	5-17

	131-275
	8
	17-35
	16
	9-18



· Proposal 2: The configuration 1 of the table is the default configuration
· Proposal 3: The RBG is configured per BWP

· For time-domain resource allocation, a departure from the current draft TS-38.214 is suggested, a draft specification text is included in section 3.1, summarized as below:
· Proposal 4: UE is configured with a table where each row has three time-domain resource allocation fields, and a DCI carrying a PDSCH timing index selecting a row from the table. The fields being:: 
· Slot offset from the slot with the DCI
· Symbol number for the starting symbol of the PDSCH allocation (including DMRS)
· Number of symbols with the slot allocated for PDSCH (including DMRS)
· Proposal 5: Agree to use the same principle for the PUSCH timing
· Proposal 6: Agree on the default PDSCH values in the proposed table 5.1.2.1-1 to TS38.214

Table 5.1.2.1-1: Default values for the PDSCH timing
	i
	K
	lstart
	nduration
	Explanation 
(not for specification)

	0
	0
	2
	12
	FDD, DMRS at symbol #2

	1
	0
	3
	11
	FDD, DMRS at symbol #3

	2
	0
	2
	10
	TDD, DMRS at symbol #2, short PUCCH in symbol #13

	3
	0
	3
	9
	TDD, DMRS at symbol #3, short PUCCH in symbol #13




· Proposal 7: Up to 4-bit PDSCH timing indication is supported for slot based scheduling, if no other fields such as slot-repetition is not added to the configured table
· Proposal 8: Up to 5-bit PUSCH timing indication is supported for slot based scheduling, if no other fields such as slot-repetition is not added to the configured table
· For mini-slot related time-domain resource allocation, the same descrption as suggested for slot-based scheduling works without modifications, but the configured table would need to be different to cater for different allocations
· Proposal 9: Different timing tables are configured for mini-slot scheduling – independently for the DL and for the UL

· For slot aggregation, Even though now concrete proposal is made on how the DCI should include the slot-repetition, the following principal proposals are made: 
· Proposal 10: In case of slot-based scheduling, the number of slots for a data transmission can be dynamically indicated in DCI. The starting symbol and ending symbol are applied to all the aggregated slots
· Proposal 11: A slot-aggregate consist of 1, 2, 4 or 8 slots with the possibility to extend it to larger values in the future
· For Supplemental Uplink with a smaller SCS than applied on the scheduling carrier, some special care needs to be taken on matching the slot numbers in the allocation:
· Proposal 12: In case the SCS of the scheduled PUSCH is smaller than the SCS of the scheduling DCI, the slot n, denoting the reference slot for the time-domain RA, is the PUSCH slot logically overlapping (excluding timing advance) the DL slot carrying the scheduling DCI 

· For TBS determination:
· Proposal 13: TBS determination should be based on formula + table, where table contains the problematic resource allocations. Exact procedure is provided in the proposed TBS determination.
· Proposal 14: In case of slot aggregation in Rel-15, the following option is supported: one TB is mapped to each slot.
· Proposal 15: For grant-based DL or UL transmissions, a TB cannot span multiple slots without repetitions.


R1-1720497 (Panasonic)
· Proposal 1: The UE-specific table of time domain resource allocation for UE specific PDSCH/PUSCH can contain single slot or multiple slot transmissions. For single slot transmission, any starting position of any length in a slot is supported. For multiple slots transmission, multiple single slot transmissions are enumerated over multiple slot length.
· Proposal 2: For RMSI/OSI scheduling, fixed values in the specification is defined. 
· Proposal 3: For paging and random access scheduling, these values can be configured by RMSI.
· Proposal 4: For UE specific PDSCH/PUSCH of fall back, the same value with random access scheduling is used.
· Proposal 5: For UE specific PDSCH/PUSCH of non-fall back, the same value with random access scheduling is the default and can be updated by UE specific RRC.
· Proposal 6: For UE specific PDSCH/PUSCH, the table contents can be differentiated between slot scheduling and non-slot scheduling.
· Proposal 7: DCI bit width for time domain resource allocation is up to 3 bits in both slot and non-slot scheduling. 
· Proposal 8: Inter-codeblock diversity is supported for both resource allocation type 0 and 1. This would be especially useful when coloured interference scenario.
· Proposal 9: The same interleaver is applied between resource allocation type 0 and 1 of distributed and localized mapping. In case of resource allocation type 0 and type 1 with localized, the output of the interleaver is mapped to the actual assigned PRBs. In case of resource allocation type 1 with distributed, the output of the interleaver is mapped to the output PRB position of the interleaver.
· Proposal 10: To have quantization step of X. 
· Proposal 11: Quantization values of X is [1, 2, 3, 4, 5, 7, 10, 14] x 12 REs.
· Proposal 12: Quantization is realized by round-off.
· Proposal 13: Xoh granularity is multiple of 12 REs.
· Proposal 14: Specific packet size(s) are semi-static configuration.
· Proposal 15: The final actual TB size from the intermediate number of information bits is modified to specific packet size but the remaining process is no difference.
R1-1720687 (Qualcomm)
· Proposal 1: For slot-based PDCCH, the time domain resource allocation of a slot-based PDSCH (or PUSCH) is indicated by the duration relative to the end of the control region, i.e., the last possible OFDM symbol of CORESET allowed by the configuration (or may include guard). For downlink assignments, the position of the first DMRS symbol follows PDSCH mapping type A as given in [2].
· Proposal 2: For slot-based PDCCH, the time domain resource allocation of a mini-slot-based PDSCH (or PUSCH) is indicated by the starting symbol and ending symbol location relative to the slot boundary. For downlink assignments, the position of the first DMRS symbol follows PDSCH mapping type B as given in [2].
· FFS if the same scheduling DCI can provide both mini-slot and slot-based PDSCH (or PUSCH) allocations.
· Proposal 3: For mini-slot-based PDCCH, the time domain resource allocation of a mini-slot-based PDSCH (or PUSCH) is indicated by the starting symbol and ending symbol location relative to the slot boundary. For downlink assignments, the position of the first DMRS symbol follows PDSCH mapping type B. 
· Slot-based PDSCH allocations with PDSCH mapping type A cannot be scheduled from mini-slot based PDCCH.
· Proposal 4: The RBG sizes in the above table should satisfy the following requirements
· For both configurations, the RBG sizes should scale up proportionally with bandwidth.
· Config 1 should have only RBG sizes 8 and 16 to allow for smaller DCI sizes and coarser scheduling granularity
· This should be the fallback (or default) configuration
· Config 2 may have additional RBG sizes of 2,4,8 and 16 to allow for larger DCI szes and finer scheduling granularity.
· Finally, the configurability should be matched with the supported PRG sizes which are {2,4,full bandwidth}.
· Proposal 5: No RBG sizes that are multiples of 3 should be supported.
· Proposal 6: Support full-BWP distributed VRB-to-PRB mapping at least for resource allocation type 1:
· A single bit in the DCI can indicate localized or distributed VRB-to-PRB mapping.
· Distributed VRB-to-PRB mapping and one-bit indicator in the DCI are not supported for broadcast PDSCH.
· One-bit indicator in the DCI is not supported for fallback DCI.
· Proposal 7: Unit-wise interleaving, where a unit is composed of  consecutive RBs, is supported. For units on the edges of a BWP, unit sizes smaller than  are allowed.
· Proposal 8: RRC configuration of BWP may include the configuration of VRB-to-PRB mapping, i.e. the interleaving unit size . FFS: Number of columns  to be specified or RRC-configured.
· Proposal 9: The quantization of X into Y should use a predefined set of values {6,12,18,36,72,108,144}.
· One or two additional subsets of these values may be configured to allow control between finer or coarser granularity.
· Proposal 10: Given NRE = Y* #PRBs_scheduled the remaining TBS determination procedure is as follows:
 
1. Let X≥0 be the rate back-off offset.
2. .
3. BG2 (is chosen when  or  or ; otherwise, BG1  is chosen.
4.  if ; otherwise, .
5. No segmentation () when ; otherwise, the TB is segmented into more than one CB (.
6. .

R1-1720821 (DoCoMo)
· Proposal 1:
· Support following table of RBG size for NR DL RA Type 0 :
	Carrier BWP (PRBs)
	Config 1 (RBG size, Bit-map field size)
	Config 2 (RBG size, Bit-map field size)

	24 – 50 
	2
	25
	3
	17

	51 – 100
	4
	25
	6
	17

	101 – 200
	8
	25
	12
	17

	201 - 275
	16
	18
	24
	12



· For given RBG size and NRB, the size of RBG bit-map field is determined.
· Strive for the alignment of the bit-map field size (including padding bit(s)) for different number of PRBs such that DCIs scheduling data on different sizes of BWPs can be monitored with the same DCI size.
· Proposal 2:
· For NR non-fallback and fallback DCI using RA Type 1 based RA;
· Resource allocation granularity is 1 RB.
· The size of RA field is determined based on the number of RBs for the given bandwidth.
· Proposal 3: 
· The number of common C can be configured from a set of values like {2, 4, X}, and the number of rows R=ceil(N_subband/ (C*N_RBG)) * N_RBG, where N_subband is the configured subband that the interleaver can span across all RBs within it, and write in the row and read in the column.
· Proposal 4:
· For PUSCH with CP-OFDM waveform applying the intra-slot frequency hopping, data mapping order is the same as that for intra-slot frequency-hopping PUSCH with DFT-s-OFDM waveform.
· Frequency-hopping for a PUSCH occurs within the active UL BWP for the UE.
· Intra-slot frequency-hopping boundary in time-domain should be aligned with frequency hopping boundary for long-PUCCH. 
· Frequency-hopping bandwidth in frequency domain should not depend on the bandwidth of the UL BWP and should be configurable flexibly.
· Proposal 5:
· For multiple-slot PUSCH transmission,
· Intra-slot FH applies in K slots, where K is the number of aggregated slots.
· Inter-slot FH applies in either every two slots or every M slots.
· Final decision should take the use-cases into account.
· Proposal 6:
· For slot-based scheduling, scheduling DCI can indicate {data starting symbol, ending symbol, and scheduled slot}, for the scheduled data.
· UE can be configured with 2n entries by higher-layer signalling, and the field in the DCI indicates one of them, where n is the number of bits for the field.
· The value of n should be 2.
· Proposal 7:
· For multi-slot scheduling for K slots, data starting symbol and ending symbol of each slot of the aggregated slots and the starting slot and ending slot where it is applied to, is known by the UE.
· Scheduling DCI can indicate {data starting symbol, ending symbol, starting slot, and the number of slots K}, for the scheduled data.
· UE can be configured with 2n entries by higher-layer signalling, and the field in the DCI indicates one of them, where n is the number of bits for the field.
· The value of n should be 2.
· The scheduled K slots for the TB should be contiguous while the resultant L slots may be non-contiguous due to some slot(s) may be invalid/unavailable which is pre-known between gNB and UE.
· Exact starting symbol or ending symbol of each slot within the K slots can be adjusted by other higher-layer/L1 signalling.
· Proposal 8:
· Allow UE to skip/drop UL transmission(s) within the K repetitions.
· For skipping/dropping UL transmission(s) within the K repetitions due to ‘unavailable’ slot(s), if the understanding on the unavailable slot(s) for repetition is aligned with the gNB and UE, then UE should postpone the repetition, otherwise the UE should skip the repetition(s).
· Proposal 9:
· For mini-slot-based scheduling, scheduling DCI can indicate {data starting symbol, ending symbol, and scheduled slot}, for the scheduled data.
· 7 bits are used to indicate starting symbol and ending symbol of a given mini-slot in the scheduled slot.
· 1 bit is used to indicate which slot it applies to.
· For the scheduled slot, the UE can be configured with 2 entries by higher-layer signalling, and the 1 bit field in the DCI indicates one of them.
R1-1720854 (Asustek)
· Proposal 1: Considering CORESET starting at the middle of a slot, starting OFDM symbol index of time pattern of entries in the UE-specific table needs to further discuss.
· Proposal 2: It’s suggested to further discuss above four alternatives. 
· Alt1. Fix time pattern length and shift time pattern of the UE-specific table to starting OFDM symbol of the CORESET.
· Alt2. A predefined mapping rule is used for the UE to know a time pattern maps to starting latter than OFDM symbol of the CORESET. 
· Alt3. If number of bits in the DCI can indicate whole possible time patterns starting from the CORESET, a default table including whole possible time patterns is introduced to replace the UE-specific table. 
· Alt4. Multiple UE-specific tables are configured for different CORESET starting symbol.
R1-1720865 (Fiberhome)
· [bookmark: _GoBack]Proposal: At least two tables had better be supported for time domain resource allocation in NR, and the second column has different meaning for slot and mini-slot scheduling.
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Config 1 - RBG size
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Config 2 - RBG size
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