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1 Introduction
In this contribution, we discuss the following two remaining issues:
· DL/UL Resource allocation (section 2.1, 2.2)
· TBS determination (section 2.3)
“DL/UL Resource allocation part” is a revision of R1-1716230.

DL/UL Resource allocation:
In the last few RAN1 meetings, some progress has been made on frequency-domain and time-domain resource allocation (RA) schemes as well as TB mapping to single slot and aggregated slots for NR. 
In frequency-domain RA, compact contiguous resource allocation schemes based on LTE DL RA Type 2 and LTE UL RA Type 0 were agreed for Rel-15 in NR. However, the remaining issue is whether a coarser granularity (i.e. more than 1RB) of the RA is needed in order to reduce the overhead further. Furthermore, for non-compact contiguous resource allocation schemes, it was agreed that for PDSCH/PUSCH with RA Type 0 bitmap, the RBG size/number can be changed along with the change of the BWP used for resource allocation, and several options were listed to determine the RBG size and number of RBGs in a bandwidth part. 
In time-domain RA, it was agreed a high level list of what is needed to be informed to the UE relating time-domain information of the scheduled PDSCH or PUSCH transmissions.
Some of the relevant agreements are recapped here for reference:
Agreements at RAN1 AH#2:
· In frequency-domain, for PUSCH with DFT-s-OFDM waveform in NR, contiguous resource allocation scheme based on LTE UL RA Type 0 is adopted in Rel. 15.
· FFS:
· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  
· BW parts
· In frequency-domain, for PDSCH in NR, a resource allocation scheme based on LTE DL RA Type 2 is supported in Rel. 15.
· FFS:
· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  
· BW parts
· In frequency-domain, for PUSCH with CP-OFDM waveform in NR, contiguous resource allocation scheme based on LTE UL RA Type 0 is supported in Rel. 15
· FFS:
· A coarser granularity (i.e. more than 1RB) of resource assignment in order to reduce the overhead further  
· BW parts
· A DCI format with resource allocation based on LTE DL RA type 0 (i.e., bit-map) is supported for PDSCH.
· A DCI format with resource allocation based on LTE DL RA type 0 (i.e., bit-map) is supported for PUSCH with CP-OFDM waveform.
· A DCI format with resource allocation based on LTE DL RA type 2 is supported for PDSCH.
· A DCI format with resource allocation based on LTE UL RA type 0 is supported for PUSCH with CP-OFDM waveform and with DFT-s-OFDM waveform.
· FFS: some or all of the above DCI formats have the same DCI payload size.

Agreements at RAN1 AH#2:
· For PDSCH/PUSCH, the RBG size/number can be changed along with the change of the BWP used for resource allocation.
· FFS: If one or multiple of following option(s) is/are also used for RBG size/number determination:
· Opt. 1: Semi-statically configured size of Type0 RA bitmap 
· Number and size of RBGs for a RA is determined based on size of BWP and the size of the bitmap.
· Opt. 2: Semi-statically configured RBG size(s) per BWP for deriving number of RBGs
· Number of RBGs in the BWP is determined by size of the BWP and the configured/indicated RBG size(s). 
· FFS: Dynamic switching of RBG size(s). 
· Opt. 3: DCI format/DCI format size (e.g. a compact DCI may be with a larger RBG size than a normal DCI).
· Opt. 4: Transmission durations (e.g. a shorter-duration transmission may be with a larger RBG size than a longer one).
· Opt. 5: RBG size is determined depending on the size of the BWP.
· Other options are not precluded.

Agreements at RAN1#90:
· 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 the first part, we provide more details for the frequency-domain and time-domain resource allocation (RA) schemes. 

TBS determination:
In RAN1#90, the following agreements were made for TBS determination:
Agreements:
· Single maximum TB size is defined for the reference case, and is not exceeded.
· Reference case is a slot with 14 symbols.

Agreements:
· 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


In the latter part of this contribution, we provide our view on TBS determination.
Discussion
DL/UL Freq-domain RA schemes
2.1.1	Non-contiguous RA schemes



In RAN1 NR AH#2, it is agreed that for PDSCH/PUSCH, the RBG size/number can be changed along with the change of the BWP used for resource allocation, and several options were listed to determine the RBG size and number of RBGs in a bandwidth part. In our view, the maximum RBG size () should be defined depending on the size of the BWP, and dynamic switching between the maximum RBG size () and RBG size of 1 () in the same DCI format should be supported. The main reason is to provide scheduling flexibility which allows to schedule PDSCH/PUSCH with large RB allocation with coarser granularity as well as small RB allocation with finer granularity in dynamic manner, e.g. scheduling a slot with full or almost full bandwidth and scheduling next slot with one or a few RBs. 
Hence, our view is aligned with slight modification of Option 5:
· Maximum RBG size is determined depending on the size of the BWP
· 

Dynamic switching between the maximum RBG size () and RBG size of 1 () in the same DCI format is supported.

The above modified Option 5 can be implemented as described below:



Let  be the number of PRBs in a downlink bandwidth part for a given subcarrier spacing, and let  be the maximum RBG size for a bandwidth part for a given subcarrier spacing, then the total number of bits in a bit-map scheme will bebits. 

The maximum RBG size () is dependent on the size of the BWP and can be captured in a table as follows:
Table 1. Maximum RBG size for different bandwidth part sizes and the total signalling overhead
	
System Bandwidth/ Bandwidth Part size ()
	
Max RBG Size ()
	Supported RBG sizes for dynamic switching
	Header 
signalling overhead

 (bits)
	Bit-map signalling overhead

 (bits)
	Total 
signalling overhead
(bits)

	24 – 50
	2
	1, 2
	1
	25
	26

	51 – 100
	4
	1, 4 
	2
	25
	27

	101 – 200
	8
	1, 8
	3 
	25
	28

	201 – 400
	16
	1, 16
	4
	25
	29








For example, in case = 16, Table 2 and 3 show that there are 17 possible allocations arising from dynamic switching between the maximum RBG size () and RBG size of 1 () while keeping the RA overhead the same. However, in our view, we can support only 16 possible allocations to keep the signaling overhead to a minimum (i.e. by excluding one allocation). Hence, the signalling overhead of the header is bits. Table 4 shows the analysis of the total signalling overhead for different bandwidth part sizes.

Note that RBG size = 1 covers only a portion within the bandwidth part at a given time when selected and number of portions are equal to the maximum RBG size (). The portions within bandwidth part should be indexed in the order of increasing frequency-domain.

Table 2. Bandwidth part of = 275 PRBs
	Number of PRBs


	
RBG size ()
	
Bit-map size 
	Number of sub-bands to be allocated for each RBG size

	275
	
 = 16
	18
	1

	275
	1
	18
	16

	
	
	
	Total number of allocations = 17



Table 3. Bandwidth part of = 550 RBs
	Number of PRBs


	
RBG size ()
	
Bit-map size 
	Number of sub-bands to be allocated for each RBG size

	550
	
 = 16
	35
	1

	550
	1
	35
	16

	
	
	
	Total number of allocations = 17





Proposal 1: For DL/UL RA with Bit-map scheme (PDSCH/PUSCH with CP-OFDM waveform), for a given bandwidth part size with a subcarrier spacing (SCS), the maximum RBG size () should be given by Table 1.

Proposal 2: For DL/UL RA with Bit-map scheme (PDSCH/PUSCH with CP-OFDM waveform), adopt the following:
· 
Let  be the number of PRBs in a downlink/uplink bandwidth part for a given subcarrier spacing 
· 
Let  be the maximum RBG size that a bandwidth part for a given subcarrier spacing can support (as in Table 1)
· 




Then the total number of bits in a bit-map scheme isbits, where is for dynamic switching between the maximum RBG size () and RBG size of 1 () and is given by bits.
· RBG size = 1 covers only a portion of the bandwidth part at a given time when selected.


2.1.2	Contiguous RA schemes
In RAN1 NR AH#2, it is agreed that contiguous resource allocation schemes based on LTE DL RA Type 2 and LTE UL RA Type 0 are supported in Rel-15 for NR. However, the remaining issue is whether a coarser granularity (i.e. more than 1RB) of the RA is needed in order to reduce the overhead further. 



If we assume carrier bandwidths of 275 PRBs and 550 PRBs, when applying 1 PRB granularity, the total signalling overhead is given by which is 17 bits and 18 bits respectively. However, if we apply a coarser granularity for the RA without impacting the scheduling flexibility, for example the concept of RBG, the signalling overhead can be reduced further, and if we assume RBG size () of 16, the signalling overhead is 8 bits and 10 bits for carrier bandwidths of 275 PRBs and 550 PRBs respectively where the overhead calculation is given by bits. Therefore, we think a coarser granularity of the RA is necessary in order to reduce the signalling overhead further.
Currently RBG sizes are at least 2, 4, 8, and 16. So, if only large RBG sizes are used for contiguous resource allocation scheme based on LTE UL RA Type 0 for the sake of reducing the signalling overhead, then, there will be an impact on scheduling flexibility, for example it will not be possible to allocate a smaller number of PRBs such as 1PRB, 3PRBs, etc., and the allocation would only be a multiple of RBG sizes. Therefore to avoid such scheduling restrictions, the resource allocation should be designed in such a way that in one slot it should be possible to schedule almost the full bandwidth part/carrier bandwidth using a coarser granularity and in the next slot to schedule a smaller number of PRBs with finer granularity while the RA overhead stays the same. To achieve that, we propose same mechanism as non-contiguous case as follows:
· Maximum RBG size is determined depending on the size of the BWP
· 

Dynamic switching between the maximum RBG size () and RBG size of 1 () in the same DCI format should be supported.

The above mechanism can be implemented as described below:




Let  be the number of PRBs in a bandwidth part for a given subcarrier spacing, let  be the maximum RBG size that a bandwidth part for a given subcarrier spacing supports, then the total number of RBGs is given by, and the signalling overhead is calculated asbits. 


The maximum RBG size () is dependent on the size of the BWP and can be captured in a table as follows:
Table 4. Maximum RBG size for different bandwidth part sizes and the total signalling overhead
	
System Bandwidth/ Bandwidth Part size ()
	
Max RBG Size ()
	Supported RBG sizes for dynamic switching
	Header 
signalling overhead

 (bits)
	Contiguous RA signalling overhead

 (bits)
	Total 
signalling overhead
(bits)

	≤100
	1
	1
	0
	13
	13

	101 – 150
	2
	1, 2
	1
	12
	13

	151 – 200
	4
	1, 4 
	2
	11
	13

	201 – 250
	8
	1, 8
	3 
	10
	13

	251 – 400
	16
	1, 16
	4
	9
	13







For example, in case = 16, Table 5 and 6 show that there are 17 possible allocations arising from dynamic switching between the maximum RBG size () and RBG size of 1 () while keeping the RA overhead the same. However, in our view, we can support only 16 possible allocations to keep the signaling overhead to a minimum (i.e. by excluding one allocation). Hence, the signalling overhead of the header is bits. Table 4 shows the analysis of the total signalling overhead for different bandwidth part sizes.

Note that RBG size = 1 covers only a portion within the bandwidth part at a given time when selected and number of portions are equal to the maximum RBG size (). The portions within bandwidth part should be indexed in the order of increasing frequency-domain.

Table 5. Bandwidth part of = 275 PRBs
	Number of PRBs


	RBG size 

()
	
Number of RBGs 
	Contiguous RA Signalling overhead


	Number of sub-bands to be allocated for each RBG size

	275
	
 = 16
	18
	8 bits
	1

	275
	1
	18
	8 bits
	16

	
	
	
	
	Total number of allocations = 17




Table 6. Bandwidth part of = 550 PRBs
	Number of PRBs


	RBG size 

()
	
Number of RBGs/RBs 
	Signalling overhead


	Number of sub-bands to be allocated for each RBG size

	550
	
 = 16
	35
	10 bits
	1

	550
	1
	35
	10 bits
	16

	
	
	
	
	Total number of allocations = 17




Proposal 3: For contiguous resource allocation schemes in NR, for a given bandwidth part size with a subcarrier spacing (SCS), the maximum RBG size () should be given by Table 4.


Proposal 4: For contiguous resource allocation schemes in NR, dynamic switching between the maximum RBG size () and RBG size of 1 () within the same DCI format should be supported as follows:
· 
Let  be the number of PRBs in a downlink/uplink bandwidth part for a given subcarrier spacing 
· 
Let  be the maximum RBG size that a bandwidth part for a given subcarrier spacing can support (as in Table 4)
· 
Then the total number of RBGs is, and  
· 




The total number of RA signalling bits is given bybits, where is for dynamic switching between the maximum RBG size () and RBG size of 1 () and is given by bits.
· RBG size = 1 covers only a portion of the bandwidth part at a given time when selected.

Time-domain resource allocation scheme
One-slot case: For one-slot case, what is needed is the starting symbol and ending symbol of the data transmission in a slot and which slot the starting and ending symbols apply to. 
· Starting symbol: For slot-based scheduling, at least for PDSCH, the starting symbol could be the first OFDM symbol of the slot as it can even be before the CORESET/PDCCH. In addition, the front-load DMRS can be either on the 3rd or 4th symbol of the slot, which means the starting symbol cannot be later the front-load DMRS position, hence dynamic signalling of one of 3/4 possible starting positions is needed at least for PDSCH. For PUSCH, the same number of signalling bits may be needed, but, the interpretation would be different as data will come a much later than the scheduling PDCCH.
· Ending symbol: RAN1 agreed that if one additional DMRS symbol is configured for 14-symbol slot, the additional DMRS symbol can be placed on the 8th or 10th or 12th symbol, while the ending symbol of the PDSCH may be limited to 6 possible locations after the additional DMRS as shown on Figure 1 below. 

[image: ]

Figure 1. Additional DMRS symbol can be placed on the 8th or 10th or 12th symbol [2].
However, it is unclear yet whether each additional DMRS location depends on last PDSCH symbol or slot format. Assuming the worst case scenario that the additional DMRS location depends on last PDSCH symbol, a dynamic indication of the ending symbol of the PDSCH will be needed. This would require to signal one of 6 possible ending positions. Note that there are other cases of additional DMRS design were companies are still performing evaluations and design analysis.
· Slot number: The slot number should be signaled as well. We think only same slot scheduling and cross-slot scheduling (next slot) is enough to be supported for dynamic signaling.
· Signaling mechanism: One way of indicating the starting and ending OFDM symbols for the PDSCH transmission in time domain is to re-use the exiting LTE DL resource allocation Type 2 which gives a full flexibility of the time domain resource allocation. However, depending on the final design of the additional DMRS, full flexibility may not be required, hence, another way could be to signal the start and end separately based on the location of the additional DMRS, probably 2bits and 3bits respectively as well as 1bit for the slot number, giving a total of 6bits. 

· Multi-slot case: In the last meeting, few options were short listed, however, our view is that starting symbol of the starting slot and ending symbol of the last slot are only needed to be signaled, and anything in-between UE has to follow some predefined rules, for example UE may have knowledge of control region size via higher layer configuration or slot formats via SFI. In that case, the signaling overhead of the start and end symbols could be same as the case of One-slot case. The only difference may be the signaling of the number of aggregated slots which can be limited to power of two (see details in the next section), and approximately 2bits may be needed. Therefore, it is desirable to devise a unified signaling design for one-slot case and multi-slot case.

· Non-slot case (i.e. mini-slot): The design of mini-slot has not matured yet. However, by assuming that UE monitors PDCCH with preconfigured periodicities, we think that the starting symbol should be from the start of the PDCCH where scheduling PDCCH is included and the ending symbol should be from that starting symbol to the end of the slot.

Proposal 5: For one-slot case and multi-slot case, consider unified signaling design where starting symbol of the starting slot and ending symbol of the last slot are only signaled, and anything in-between UE has to follow some predefined rules, for example UE may have knowledge of control region via higher layer configuration.
Proposal 6: for non-slot case (i.e. mini-slot): by assuming that UE monitors PDCCH with preconfigured periodicities within a lot, consider the that starting symbol to be from the start of the PDCCH where scheduling PDCCH is included and the ending symbol from that starting symbol to the end of the slot.

TBS determination
RAN1 agreed to study to use formula for TBS determination instead of solely using look-up table(s). The motivation is that using solely look-up table(s) is a bit unrealistic because NR supports much more variations of time and frequency resources than in LTE. In time domain, slot duration may vary from 1 to 14 OFDM symbols and more in case of slot aggregation. It is 14 times or more than LTE. In frequency domain, number of PRBs may vary from 1 to 275 or 550 PRBs. It is 2.5 times or 5 times more than LTE.
In LTE, each TBS in the table was calculated assuming a fixed number of REs per PRB irrespective of actual control and RS overhead (different number REs is used only for highest coding rate). Therefore, in our understanding, there is no fundamental difference between using lookup table and using formula (assuming a reference number of REs per PRB).
Observation:
There is no fundamental difference between using lookup table and using formula (assuming a reference number of REs per PRB)

In LTE, some specific TBS were rounded up/down to fit to packet size of VoIP. In NR, to adopt TBS for specific service, it will be easy to utilize lookup table. This can be done by defining some specific combinations of number of PRBs and MCS referring to lookup table, without consuming extra DCI bit.
Proposal 7:
NR supports TBS determination using formula and reference number of REs per PRB. Lookup table is used for some specific combination of number of PRBs and MCS for specific services

One drawback of lookup table in LTE, the same overhead (control and RS) is always assumed irrespective of actual overhead. Due to this, some TBS cannot actually be utilized as the coding rate exceeds the maximum coding rate (or even 1). In NR, to avoid this issue, reference numbers of REs per PRB should be configurable. If multiple number of reference number is needed for a UE, a set of reference number of REs per PRB can be configured for a UE and it can be indicated in DCI.
Proposal 8:
One (or more) reference number of REs per PRB used for TBS calculation should be configurable, and reference number can be indicated in DCI if more than one reference number can be configured for a UE at least for USS. For CSS, reference number should be fixed in the specification.

It was agreed to support repetition (and/or TTI bundling) of a slot / a mini-slot in RAN1 ad-hoc NR#3 which spans multiple slots/mini-slots in contiguous or dis-contiguous manner in time domain. As per proposals from companies, TBS for repetition should be based on single slot/mini-slot.
Proposal 9:
For repetition, TBS is determined based on a single slot or a single mini-slot.

A scheme like slot aggregation is already used in NB-IoT. And as in [7], slot aggregation is considered for longer slot duration for very high subcarrier spacing. For N slot aggregation, number of REs within aggregated slots is increased approximately by N times though overhead of each slot may be slightly different among aggregated slots. But we consider the same reference number can be used among aggregated slots for simplicity. Therefore we consider reference number of aggregated slot can be defined as
	N * reference number of a single slot.

Proposal 10:
Reference number of REs per PRB for N slot aggregation for TBS derivation is N * reference number of a single slot.

As in agreement “Single maximum TB size is defined for the reference case, and is not exceeded”, a defined single maximum TBS should be taken into account in determining TBS. Therefore the formula use for TBS determination should be in the form of
	TBS (…) = min (Maximum TBS, f (…))
where f () is the function to calculate TBS from parameters.

Proposal 11:
The formula should in the form of   TBS (…) = min (Maximum TBS, f (…))
where f () is the function to calculate TBS from parameters.

Conclusion
On DL/UL RA scheme:
In this contribution, we have provided some details of the frequency-domain and time-domain resource allocation (RA) schemes and we have the following proposals:

Proposal 1: For DL/UL RA with Bit-map scheme (PDSCH/PUSCH with CP-OFDM waveform), for a given bandwidth part size with a subcarrier spacing (SCS), the maximum RBG size () should be given by Table 1.
Table 1. Maximum RBG size for different bandwidth part sizes and the total signalling overhead
	
System Bandwidth/ Bandwidth Part size ()
	
Max RBG Size ()
	Supported RBG sizes for dynamic switching
	Header 
signalling overhead

 (bits)
	Bit-map signalling overhead

 (bits)
	Total 
signalling overhead
(bits)

	24 – 50
	2
	1, 2
	1
	25
	26

	51 – 100
	4
	1, 4 
	2
	25
	27

	101 – 200
	8
	1, 8
	3 
	25
	28

	201 – 400
	16
	1, 16
	4
	25
	29





Proposal 2: For DL/UL RA with Bit-map scheme (PDSCH/PUSCH with CP-OFDM waveform), adopt the following:
· 
Let  be the number of PRBs in a downlink/uplink bandwidth part for a given subcarrier spacing 
· 
Let  be the maximum RBG size that a bandwidth part for a given subcarrier spacing can support 
· 




Then the total number of bits in a bit-map scheme isbits, where is for dynamic switching between the maximum RBG size () and RBG size of 1 () and is given by bits.
· RBG size = 1 covers only a portion of the bandwidth part at a given time when selected.



Proposal 3: For contiguous resource allocation schemes in NR, for a given bandwidth part size with a subcarrier spacing (SCS), the maximum RBG size () should be given by Table 4.
Table 4. Maximum RBG size for different bandwidth part sizes and the total signalling overhead
	
System Bandwidth/ Bandwidth Part size ()
	
Max RBG Size ()
	Supported RBG sizes for dynamic switching
	Header 
signalling overhead

 (bits)
	Contiguous RA signalling overhead

 (bits)
	Total 
signalling overhead
(bits)

	≤100
	1
	1
	0
	13
	13

	101 – 150
	2
	1, 2
	1
	12
	13

	151 – 200
	4
	1, 4 
	2
	11
	13

	201 – 250
	8
	1, 8
	3 
	10
	13

	251 – 400
	16
	1, 16
	4
	9
	13






Proposal 4: For contiguous resource allocation schemes in NR, dynamic switching between the maximum RBG size () and RBG size of 1 () within the same DCI format should be supported as follows:
· 
Let  be the number of PRBs in a downlink/uplink bandwidth part for a given subcarrier spacing 
· 
Let  be the maximum RBG size that a bandwidth part for a given subcarrier spacing can support (as in Table 4)
· 
Then the total number of RBGs is, and  
· 




The total number of RA signalling bits is given bybits, where is for dynamic switching between the maximum RBG size () and RBG size of 1 () and is given by bits.
· RBG size = 1 covers only a portion of the bandwidth part at a given time when selected.

Proposal 5: For one-slot case and multi-slot case, consider unified signaling design where starting symbol of the starting slot and ending symbol of the last slot are only signaled, and anything in-between UE has to follow some predefined rules, for example UE may have knowledge of control region via higher layer configuration .

Proposal 6: for non-slot case (i.e. mini-slot): by assuming that UE monitors PDCCH with preconfigured periodicities within a lot, consider the that starting symbol to be from the start of the PDCCH where scheduling PDCCH is included and the ending symbol from that starting symbol to the end of the slot.


On TBS determination:
Observation:
There is no fundamental difference between using lookup table and using formula (assuming a reference number of REs per PRB)
Proposal 7:
[bookmark: _GoBack]TBS determination is using formula and reference number of REs per PRB, with using lookup table for some specific combination of number of PRBs and MCS for specific services
Proposal 8:
One (or more) reference number of REs per PRB used for TBS calculation should be configurable, and reference number can be indicated in DCI if more than one reference number can be configured for a UE at least for USS. For CSS, reference number should be fixed in the specification.
Proposal 9:
For repetition, TBS is determined based on a single slot or mini-slot
Proposal 10:
Reference number of REs per PRB for N slot aggregation for TBS derivation is
	N * reference number of a single slot
Proposal 11:
The formula should in the form of TBS (…) = min (Maximum TBS, f (…)),
Where f () is the function to calculate TBS from parameters.


1. Reference
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2) Chairman's Notes from RAN1#90 (final version).
3) R1-1715099, “WF on Type 0 RA”, NEC.
4) R1-1714050, “More details of Frequency-domain RA schemes for NR”, NEC.
5) R1-1714051, “Time-domain RA schemes for NR”, NEC.
6) R1-1712996, “TB mapping across aggregated slots”, NEC. 
7) R1-1610129, “Summary of [86-19] Discussion on Slot Structure Use Cases”, Qualcomm Incorporated
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