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1 Introduction
In this contribution, we discuss the remaining details of TBS determination and DL/UL resource allocation in time and frequency domains. 
2 TBS determination for SI/Paging/RA
In this section TBS determination for SI/paging/Random access are discussed.
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Currently the transport block size determination for downlink is limited to C-RNTI only. 

The TBS determination for common messaging such as SIBs, Paging and RAR seem to be missing. To this end, we have the following proposals. 

In LTE, the number of transport block sizes supported for SI/P/RA RNTI is quite limited and modulation is limited to QPSK. For instance,

· For LTE DCI 1C, there is an explicit table with TBSs in 36.213, with max TBS = 1736, using a five bit field in the DCI for selection. 

· For LTE 1A, the max TBS is given by 2216 with TBS indication using a 1-bit field indicator for picking from N_PRB = 2 or 3 TBS column indicator, and a five bit field for selecting the TBS from the corresponding column. 
For NR, special TBS determination should be supported for SI-RNTI/P-RNTI and RA-RNTI. In particular, the modulation order for these messages should be limited to QPSK only. The TBS should be explicitly indicated in the DCI and should potentially be delinked from the resource allocation – this allows gNB scheduling freedom in being able to schedule a TB (especially for SI) with flexible MCS. 

For LTE, the paging message was dimensioned to including approximately 16 paging records, each of ~ 100 bits, which was sufficient to dimension LTE DCI 1C/1A max payload side. In NR, given the beam-sweep operation, the paging message may need to include many more paging records, and hence we think that it would be better to increase the potential payload size a bit larger. Thus, we think the maximum payload size could be increased up to 3824. This can also provide a good container size for the SI transmission. 

An example TBS table for 1_0 is given by the following table, where potentially both the TBS_indicator and I_TBS can be used derived from the DCI format e.g. I_TBS derived from a five bit field, and TBS-indicator explicitly indicated or jointly indicated with one or more fields in the DCI such as resource allocation, etc. The principle is similar to LTE 1A design with extension the I_TBS to 32 entries.

	TBS indicator, I_TBS
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	TBS_indicator = 0
	32
	56
	72
	104
	120
	144
	176
	224
	256
	304
	336
	384
	456
	504
	552
	608

	TBS_indicator =1
	56
	88
	144
	176
	208
	224
	256
	336
	408
	456
	504
	608
	704
	768
	848
	928

	TBS indicator, I_TBS
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	TBS_indicator = 0
	640
	704
	808
	848
	928
	1032
	1064
	1128
	1192
	1256
	1480
	1672
	1800
	2024
	2216
	2472

	TBS_indicator =1
	984
	1064
	1160
	1288
	1416
	1480
	1608
	1736
	1800
	1864
	2216
	2472
	2792
	3104
	3368
	3824


If a compact DCI format (similar to LTE 1C) is supported, then the TBS table for that format should also be agreed. We propose to reuse the same table (as 1_0)  or a subset of the table (e.g. use one TBS_indicator value e.g. TBS_indicator =0) for compact DCI. 

It is also possible to support separate TBS tables for paging and SI transmission. It is also reasonable to only support FBRM for common messaging since the gNB does not know the capability of the UE to apply any LBRM.

Proposal 2.1: 

· Maximum TB size for a TB scheduled by SI/P/RA RNTI is 3824 bits. 
· For DCI 1_0, the TBS table for SI/P/RA RNTI is given by the following table  where TBS_indicator and I_TBS are indicated in the DCI 1_0: 
	TBS indicator, I_TBS
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	TBS_indicator = 0
	32
	56
	72
	104
	120
	144
	176
	224
	256
	304
	336
	384
	456
	504
	552
	608

	TBS_indicator =1
	56
	88
	144
	176
	208
	224
	256
	336
	408
	456
	504
	608
	704
	768
	848
	928

	TBS indicator, I_TBS
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	TBS_indicator = 0
	640
	704
	808
	848
	928
	1032
	1064
	1128
	1192
	1256
	1480
	1672
	1800
	2024
	2216
	2472

	TBS_indicator =1
	984
	1064
	1160
	1288
	1416
	1480
	1608
	1736
	1800
	1864
	2216
	2472
	2792
	3104
	3368
	3824


Proposal 2.2: 

· Modulation for TBs scheduled by SI/P/RA RNTI is QPSK. 

Proposal 2.3: 

· Base Graph 2 is used for TBs scheduled by SI/P/RA RNTI. 

Proposal 2.4: 

· FBRM is used for TBs scheduled by SI/P/RA RNTI. 

Then, we think it is also good to inform RAN2 of the RAN1 decision on the payload size for RA. 

Proposal 2.5: 

· Send an LS to RAN2 informing them of the RAN1 decisions on max TBS for SI/P/RA. 

3 Time domain resource allocation

The following was agreed during RAN1 #91 meeting:

Agreements:

· One table for UL, one table for DL configured by RRC in Rel-15

· Each table is up to 16 rows

· In the table, each row is configured by RRC with 

· K0 using 2 bits (for DL table),  K2 using 3 bits (for UL table)

· an index (6-bit) into a table/equation in RAN1 specs capturing valid combinations of start symbol and length (jointly encoded)

· PDSCH mapping type A or B

· The reference point for starting OFDM symbol:

· No RRC impact (e.g., slot boundary, start of CORESET where the PDCCH was found, or part of the table/equation in RAN1 specs. FFS details)

· Aggregation factor (1, 2, 4, 8 for DL or UL) is semi-statically configured separately (i.e. not part of table) 

· No additional RRC impact how to use the aggregation factor along with the tables

Working assumption:

· Encode OFDM symbol start and length into the resource index RIV according to

L = length

S=start

if (L-1)<7 then

RIV=14(L-1)+S

else

RIV=14(14-L+1)+(14-1-S)

Correspondingly, the following is specified in TS 38.214:
	For PDSCH:
6.1.2.1
Resource allocation in time domain
 When the UE is scheduled to transmit PUSCH by a DCI, the Time-domain PUSCH resources field of the DCI provides a row index of an RRC configured table [pusch-symbolAllocation], where the indexed row defines the slot offset K2, the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH reception.
-
The slot where the UE shall transmit the PUSCH is determined by K2 of the indexed row as 
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 where n is the slot with the scheduling DCI, K is based on the numerology of PUSCH, and

-
The starting symbol S relative to [the start of the slot], and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:
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The PUSCH mapping type is set to Type A or Type B as defined in [38.211 Subclause 6.4.1.1.3] as given by the indexed row.

For PUSCH:
5.1.2.1
Resource allocation in time domain
When the UE is scheduled to receive PDSCH by a DCI, the Time-domain PDSCH resources field of the DCI provides a row index of an RRC configured table [pdsch-symbolAllocation], where the indexed row defines the slot offset K0, the start and length indicator SLIV, and the PDSCH mapping type to be assumed in the PDSCH reception.

-
The slot allocated for the PDSCH is determined by K0 of the indexed row n+K0, where n is the slot with the scheduling DCI, K0 is based on the numerology of PDSCH, and

-
The starting symbol S relative to [the start of the slot], and the number of consecutive symbols L counting from the symbol S allocated for the PDSCH are determined from the start and length indicator SLIV of the indexed row:
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The PDSCH mapping type is set to Type A or Type B as defined in sub-clause 7.4.1.1.2 [4, TS 38.211] as given by the indexed row.

When the UE is configured with aggregation-factor-DL > 1, the same symbol allocation is applied across the aggregation-factor-DL consecutive slots not defined as UL by the slot format indication.


It can be observed that considering 14 symbols in a slot, and using the mechanism of Starting and length indication value (SLIV) to jointly indicate starting symbol and the length of the PDSCH/PUSCH, 7 bits are needed, while the above-quoted agreement indicates use of 6 bits for this indication. 
The SLIV based approach assumes all combinations of starting positions and lengths need to be supported. However, this is not the case, and in fact, it is quite beneficial to exclude certain combinations. Towards this, we first observe that considering the definitions of PDSCH/PUSCH mapping types A and B, not all combinations of starting symbols and lengths for PDSCH/PUSCH should be supported for each of the mapping types.
Specifically, the following constraints are proposed to be applied, in addition to the constraint of contiguous-in-time allocations (which is the case also for the SLIV based approach):

· PDSCH/PUSCH mapping type A
· The indicated length of the PDSCH/PUSCH is at least 7 symbols, up to 14 symbols.

· The indicated starting symbol may only be one of symbols #0, 1, 2, 3 in a slot.
· PDSCH/PUSCH mapping type B

· The indicated length of the PDSCH/PUSCH can be one of 2, 4, or 7 symbols.

Considering the above constraints, the combinations of starting symbols and durations can be drastically reduced by conditioning on the PDSCH/PUSCH mapping type indicated for the corresponding row of the RRC-configured table. In other words, the starting symbol and length of the PDSCH/PUSCH for a row of the RRC-configured table is determined as a function of the PDSCH/PUSCH mapping type for that row.

Thus, instead of the SLIV based approach, a table can be specified in RAN1 specs to jointly encode the supported combinations of starting symbol and length – one table each for PDSCH/PUSCH mapping type A and mapping type B respectively.

When PDSCH/PUSCH mapping type is A, a table in the RAN1 specs is used (instead of an SLIV based formulation) such that all combinations of the following are supported: 

· Starting symbol = 0, 1, 2, or 3

· PDSCH/PUSCH length may range between 7 through 14 symbols

This would require 4 states each for lengths 7 – 10, and 1, 2, 3, and 4 states respectively for lengths 14, 13, 12, 11. Thus, a total of 26 states (< 5 bits).

When PDSCH/PUSCH mapping type is B, a table in the RAN1 specs is used (instead of an SLIV based formulation) such that all combinations of the following are supported: 

· Starting symbol = All possible starting locations within a slot possible for the lengths listed in the next bullet such that the allocated symbols do not cross the slot-boundary. 

· PDSCH/PUSCH length may be one of: 2, 4, or 7 symbols

This would require 13, 11, and 8 states respectively for lengths 2, 4, and 7 symbols. Thus, a total of 32 states (= 5 bits).

Considering current agreed bit-width of 6-bits and possible enhancements in future releases (e.g., future support of 1-symbol PDSCH/PUSCH), both tables could be extended to 6-bit tables with reserved states. 
The UE uses the appropriate table based on the PDSCH/PUSCH mapping type indicator to determine the starting symbol and length information corresponding to each row of the RRC-configured table.

The above satisfies the existing agreement without loss in any flexibility, since the combinations that are excluded for each mapping type are consistent with the expected uses for each mapping type. 
Proposal 3.1:

· A 6-bit table is specified in RAN1 specs for PDSCH/PUSCH mapping type A and B respectively.
· For PDSCH/PUSCH mapping type A, the table includes 

· Starting symbol = 0, 1, 2, or 3

· PDSCH/PUSCH length may range between 7 through 14 symbols

· For PDSCH/PUSCH mapping type B, the table includes 

· Starting symbol = All possible starting locations within a slot possible for the lengths listed in the next bullet such that the allocated symbols do not cross the slot-boundary. 

· PDSCH/PUSCH length may be one of: 2, 4, or 7 symbols

· Any remaining entries of the table are reserved

· The UE uses the appropriate table based on the PDSCH/PUSCH mapping type indicator to determine the starting symbol and length information corresponding to each row of the RRC-configured table, and the time-domain RA field in the DCI indicates one of the rows of this RRC-configured table.

One other open issue is regarding the reference point for the starting symbol. Two main candidates are: (I) slot boundary; and (II) starting symbol of the CORESET where the scheduling PDCCH was found. Option (II) offers possibly a smaller range of starting symbols to indicate and could be beneficial for typical use case of non-slot-based scheduling. However, this would be true only if non-slot-based scheduling is restricted such that the PDCCH and the PDSCH/PUSCH are in the same slot. For PUSCH, this is clearly too restrictive and the typical case would be cross-slot scheduling. Even for PDSCH, with the possibility of configuring monitoring occasions possibly in any symbol of a slot, it would be not desirable if a PDCCH towards the end of a slot cannot schedule a PDSCH at the beginning of the next slot.
Thus, effectively, considering cross-slot scheduling, there is no fundamental difference between using slot boundary or the CORESET of the detected PDCCH in terms of the possible number of starting symbol indication – the only difference would be in terms of the exact value used to indicate the starting symbol. 

Based on the above analysis, it is proposed that the simpler option of defining the starting symbol w.r.t. slot boundary is adopted.

Proposal 3.2:

· The reference point for the starting symbol indication is the slot boundary.
4 Frequency domain resource allocation 

The following agreements on frequency resource allocation for DL and UL shared channels were made in RAN1 NR AH#2 meeting [1]:

· 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.
· In frequency-domain, for PDSCH in NR, a resource allocation scheme based on LTE DL RA Type 2 is supported in Rel. 15.
· 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
· 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.

Further agreements were made during subsequent meetings and will be referred to in relation to respective issues in the following sub-sections. 
4.1 On RBG sizes

On determination of RBG sizes, RAN1 agreed on the following [1]:
· For PDSCH/PUSCH, the RBG size/number can be changed along with the change of the BWP used for resource allocation.
Further, during the RAN1 #90bis meeting, the following was agreed.
	
	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)

RAN1 made no further progress beyond the decisions in RAN1 #90bis on details of RA type 0. 

In LTE, the RBG sizes are defined as a function of the system BW as in Table 1 below. 

Table 1: Type 0 resource allocation RBG size vs. Downlink System Bandwidth in LTE

	System Bandwidth
	RBG Size
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	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	4


In NR, the maximum number of subcarriers within a carrier can be as large as 3300 subcarriers, amounting to 275 PRBs as one PRB consists of 12 subcarriers.  

In our view, the motivation to support RBG size 6 is not sufficiently motivated. Tools for efficient multiplexing with PDCCH CORESETs are already being specified. On the contrary, with a “nested” set of RBG values as agreed currently, handling of UEs with different overlapping BWPs can be easier facilitated without incurring additional “allocation holes”.
Accordingly, assuming that only the already-agreed RBG sizes are supported (viz. 2, 4, 8, and 16), a possible such mapping is presented in Table 2 below. 

Table 2: Type 0 resource allocation RBG size vs. Carrier BW, configured frequency range, or BW part size 

	BW part size in # of RBs
	RBG Size Config 1
	RBG Size Config 2

	(N)
	(P)
	(P)

	≤26
	2
	2

	27 – 63
	4
	4

	64 – 110
	8
	8

	111 – 138
	8
	16

	139 – 275
	16
	16


While Table 2 indicates a possible example, some salient characteristics that should be considered are listed below:

· The smallest range of RBs should correspond to RBG size = 2 for both configurations

· To realize the flexibility of switching between two sets, for each configuration, some rows may correspond to same RBG sizes for different non-overlapping frequency ranges. This is necessary since the RB ranges are agreed as common for both configurations.

· The largest range of RBs should correspond to the largest RBG size = 16 to maintain the same maximum RA field bit-width. 
As an alternative to the above set of properties, an option is to define smallest RBG size for Config 2 that is larger than that in Config 1 (P = 2). This can be useful in reducing DCI payload for use cases involving larger resource allocations (e.g., URLLC). 

No matter which approach is taken to characterize the two tables, it is desirable that the RA signaling OH should not be larger than that for LTE for the corresponding range of PRBs. 

4.2 Support of dynamic BWP switching with Type0 RA
Dynamic BWP switching and cross-BWP scheduling need to be supported, at least for non-fallback use cases. This is necessary for both RA types. 
Next, we discuss two options for RBG-based resource allocation considering cross-BWP scheduling. 

Option 1_0: Semi-statically configured or determined size of Type0 RA bitmap
For this option, the number and size of RBGs for a RA is determined based on size of DL/UL BWP and the size of the Type0 RA bitmap. The main motivation is that in case of resource allocation in different BWPs with different sizes in a dynamic manner (e.g., dynamic cross-BWP scheduling), the bit-width of the RA field can remain the same for same DCI size. 

However, this means that if a large range of BWP sizes needs to be supported, then the bitmap length may either always need to be over-dimensioned if following the largest BWP configured to the UE. Note that, for this case, no additional RRC signaling of the bitmap is necessary. 
Instead of fixing the RA field according to the largest BWP configured to the UE, the UE can be configured explicitly with a reference RA field corresponding to a certain choice of BWP and RBG sizes. This may offer some flexibility but still suffer from inefficiencies from incurring increased overhead or too coarse resource allocation granularity.
Further, in order to realize size-matched DL/UL DCI formats, a single configured size of the Type0 RA bitmap should be configured considering both DL and UL BWPs. For instance, if the bitmap size is determined implicitly based on the set of configured BWPs, the size corresponds to the maximum size of the configured DL and UL BWPs.
Option 2_0: RA field bitmap length follows scheduling BWP with RBG size scaling for cross-BWP scheduling
Alternatively, the RA field in the DCI can follow the scheduling BWP as reference and the RBG sizes can be scaled to maintain the same RA field size for cross-BWP scheduling. The benefit of this option is a more dynamic adaptability of the RA bit-field and the RBG sizes corresponding to the scheduling decisions. 
For the case of UL scheduling with Type0 RA with support of dynamic BWP switching, Type 0 RA bitmap size can be determined based on the last active UL BWP and in case of BWP switching indication from the DCI, the resource allocation is performed using a scaled version (as necessary) of the RBG value used for the latest active UL BWP.
Note that additional rounding up of the scaled RBG sizes may be needed to conform to the supported RBG sizes.

The final down-selection should consider scheduling and overhead efficiencies, and ease in DCI format size-matching between different RA types and DL/UL directions.
Proposal 4.1:

· 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.
4.3 Support of dynamic BWP switching with Type1 RA

At least for non-fallback DCI using Type1 RA, cross-BWP scheduling or dynamic BWP switching should be supported. Some possible candidate options are discussed next.
Option 1_1: Semi-statically configured or determined Type1 RA field bit-width
Following this option, similar to Option 1_0, a semi-statically configured bit-width of the Type 1 RA field for “regular” (non-fallback) DCI can be defined. Alternatively, it can be implicitly determined based on size of largest configured DL and UL BWP for regular DL and UL DCI respectively, or based on the size of the largest configured DL or UL BWP  (i.e., over the set of all DL and UL BWPs).
Option 2_1: Type1 RA field bit-width based on scheduling/latest active BWP with adjustment to the schedulable BW
If the BW of BWP with allocated PDSCH/PUSCH ≤ BW of current/latest active BWP, a subset of length N bits of the RA bit-field (e.g., first or last N bits of the resource allocation part of the RA bit field) is used where N = ceil(log_2(N_RB*(N_RB+1)/2)) and N_RB is the number of PRBs in the BWP with allocated PDSCH/PUSCH. 

On the other hand, if the BW of BWP with allocated PDSCH/PUSCH > BW of current/latest active BWP, the PRB range can still cover the whole current BWP but the maximum schedulable BW in terms of PRBs may be restricted to only a fraction of BWP. The number of contiguous VRBs (LCRB) can be scaled in order to maintain the RA field bit-width.

Proposal 4.2:

· 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.
4.4 VRB-to-PRB mapping
The following was agreed during the RAN1 #91 meeting:
Agreements:

· For downlink and OFDM uplink:

· Block interleaver (similar to PDCCH) across whole BWP:

· Interleaving unit configurable between 2 and 4 PRBs

· The number of rows is harded to 2

· The number of columns is given by the BWP size and number of rows

· FFS other details (no additional RRC impact)

As illustrated in [12], a cyclic shift on the interleaving function can be applied across different MIMO layers, which can help to achieve maximum frequency diversity gain. This is primarily due to the fact that if same interleaving function is applied, symbols of the same code block will experience similar fading patterns for spatially correlated channel, which may lead to degraded performance. Based on the simulation results, 0.8dB performance gain can be achieved when employing different interleaving functions for different MIMO layers.
Proposal 4.3:

· Cyclic shift of the interleaving unit is applied as a function of the MIMO layer index to realize maximal diversity.

5 Conclusion 

This contribution has discussed remaining details of TBS size determination and DL/UL resource allocation in time and frequency domains.  
The proposals are summarized below:

Proposal 2.1: 

· Maximum TB size for a TB scheduled by SI/P/RA RNTI is 3824 bits. 
· For DCI 1_0, the TBS table for SI/P/RA RNTI is given by the following table  where TBS_indicator and I_TBS are indicated in the DCI 1_0: 
	TBS indicator, I_TBS
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	TBS_indicator = 0
	32
	56
	72
	104
	120
	144
	176
	224
	256
	304
	336
	384
	456
	504
	552
	608

	TBS_indicator =1
	56
	88
	144
	176
	208
	224
	256
	336
	408
	456
	504
	608
	704
	768
	848
	928

	TBS indicator, I_TBS
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	TBS_indicator = 0
	640
	704
	808
	848
	928
	1032
	1064
	1128
	1192
	1256
	1480
	1672
	1800
	2024
	2216
	2472

	TBS_indicator =1
	984
	1064
	1160
	1288
	1416
	1480
	1608
	1736
	1800
	1864
	2216
	2472
	2792
	3104
	3368
	3824


Proposal 2.2: 

· Modulation for TBs scheduled by SI/P/RA RNTI is QPSK. 

Proposal 2.3: 

· Base Graph 2 is used for TBs scheduled by SI/P/RA RNTI. 

Proposal 2.4: 

· FBRM is used for TBs scheduled by SI/P/RA RNTI. 

Then, we think it is also good to inform RAN2 of the RAN1 decision on the payload size for RA. 

Proposal 2.5: 

· Send an LS to RAN2 informing them of the RAN1 decisions on max TBS for SI/P/RA. 

Proposal 3.1:

· A 6-bit table is specified in RAN1 specs for PDSCH/PUSCH mapping type A and B respectively.
· For PDSCH/PUSCH mapping type A, the table includes 

· Starting symbol = 0, 1, 2, or 3

· PDSCH/PUSCH length may range between 7 through 14 symbols

· For PDSCH/PUSCH mapping type B, the table includes 

· Starting symbol = All possible starting locations within a slot possible for the lengths listed in the next bullet such that the allocated symbols do not cross the slot-boundary. 

· PDSCH/PUSCH length may be one of: 2, 4, or 7 symbols

· Any remaining entries of the table are reserved

· The UE uses the appropriate table based on the PDSCH/PUSCH mapping type indicator to determine the starting symbol and length information corresponding to each row of the RRC-configured table, and the time-domain RA field in the DCI indicates one of the rows of this RRC-configured table.

Proposal 3.2:

· The reference point for the starting symbol indication is the slot boundary.
Proposal 4.1:

· 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 4.2:

· 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 4.3:

· Cyclic shift of the interleaving unit is applied as a function of the MIMO layer index to realize maximal diversity.
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7 Annex

LTE 1C – TB sizes
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LTE 1A – TB sizes

	
	2
	3

	0
	32
	56

	1
	56
	88

	2
	72
	144

	3
	104
	176

	4
	120
	208

	5
	144
	224

	6
	176
	256

	7
	224
	328

	8
	256
	392

	9
	296
	456

	10
	328
	504

	11
	376
	584

	12
	440
	680

	13
	488
	744

	14
	552
	840

	15
	600
	904

	16
	632
	968

	17
	696
	1064

	18
	776
	1160

	19
	840
	1288

	20
	904
	1384

	21
	1000
	1480

	22
	1064
	1608

	23
	1128
	1736

	24
	1192
	1800

	25
	1256
	1864

	26
	1480
	2216


For the PDSCH assigned by a PDCCH with DCI format 1_0/1_1 with CRC scrambled by C-RNTI, 


if the higher layer parameter MCS-Table-PDSCH is set to '256QAM' is configured and � EMBED Equation.3 ��� � QUOTE 0 ≤ ,I-MCS .≤27 �, or the higher layer parameter MCS-Table-PDSCH is not set to '256QAM' configured and � EMBED Equation.3 ��� � QUOTE 0 ≤ ,I-MCS .≤28 �, the UE shall first determine the TBS as specified below:
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