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Introduction
In this contribution we discuss remaining issues on the resource allocation:
Resource allocation in the frequency domain: We discuss the starting granularity of the resource allocation and investigate the number of bits needed for different BWPs with respect the grouping granularity.
Resource allocation in the time domain: We discuss how the dynamic indication of PDSCH/PUSCH resource allocation could be realized. 
TBS selection for special services and packet sizes: We discuss the need of tables as a complement to the formula based approach. 
Discussions
Resource allocation in frequency domain
Resource allocation starting granularity
It has been agreed that a contiguous resource allocation scheme based on LTE UL RA Type 0/ LTE DL RA Type 2 is supported in Rel. 15. Whether a coarser granularity (i.e. more than 1RB) of resource assignment is introduced is still an open issue. In NR, different transmission durations are supported. For transmissions with shorter duration, a large frequency resource is generally needed. Therefore, the frequency resource allocation granularity or RBG size should be increased correspondingly. The RBG size can be semi-statically configured.
When transmissions with different durations are overlapping in the time domain, the grant for the shorter transmission is generally sent later than that for the longer transmission. Therefore, it may lead to inefficient resource multiplexing if two kinds of transmissions adopt different resource allocation granularities. For example, as shown in Figure 1, the legacy localized resource allocation is used by slot based eMBB, and 16 PRBs are left unused. Then, a mini-slot based URLLC transmission comes in. The granularity of both allocated starting position and allocated resource for URLLC is 8 PRBs. That is, the possible starting positions are integral multiple times of 8 PRBs, and the allocated resource is also integral multiple times of 8 PRBs. Although there are 16 remaining PRBs, URLLC can only occupy 8 PRBs exclusively, as shown in Figure 1(a). If URLLC need 16 PRBs for transmission, there will be 4 overlapped PRBs between eMBB and URLLC, as shown in Figure 1(b). It may lead to unnecessary performance degradation. To address this problem, it can be considered that the granularity of the starting position is less than that of the allocated resource. For the case in Figure 1, the granularity of the starting position can be 1 PRB. The starting position is PRB#4, and all the unused 16 PRBs can be allocated to shorter duration transmission, as shown in Figure 1(c). The new resource allocation method is an enhancement for the LTE UL RA Type 0/ LTE DL RA Type 2, in which both the granularity of allocated starting position and allocated resource are 1 RB. For the proposed resource allocation method, the granularity of allocated starting position is less than that of the allocated resource.
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Figure 1 - Multiplexing of eMBB and URLLC in frequency domain


In the following, the new resource allocation scheme based on RIV is discussed. Assuming that the starting position is PRB based and the allocated resource is  PRBs, in which. Similar to LTE UL RA Type 0/ LTE DL RA Type 2, the RIV can be defined as a piecewise function, which is given below.

If  then


else 

       


where  is the number of the PRBs of the BWP and is the starting RB.


Taking  and  as an example, RIV can be calculated by

If  then


else 

       
 


Assuming that the starting position is PRB based and the allocated resource is  PRBs, It can be seen that the proposed method provides a unified localized resource allocation for . The overhead of the resource allocation scheme is calculated by:


Table 1 shows the comparison of overhead between LTE UL RA Type 0/ LTE DL RA Type 2 and the proposed resource allocation. It can be seen that the proposed method can save 2~4 bit. 

	

	LTE UL RA Type 0/ LTE DL RA Type 2
	Proposed method

	
	Overhead
	RBG size
	Overhead

	15
	7
	4
	5

	25
	9
	4
	7

	50
	11
	8
	8

	100
	13
	16
	9


Table 1 - Comparison of resource allocation overhead

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.
RBG
In RAN1 90bis meeting, the following agreements are achieved.
	Agreements:
· A DL (or UL) BWP is configured to a UE by resource allocation Type 1 with granularity as follows
· Granularity of starting frequency location: 1 PRB
· Granularity of bandwidth size: 1 PRB
· Note: The above granularity doesn’t imply that a UE shall adapt its RF channel bandwidth accordingly
Agreements:
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· 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)




For NR, different BWPs may have different bandwidths.The design of the RA field is closely related to the bandwidths that will be given to the various BWPs. A fixed length of the RA field for the different bandwidths given to the BWPs can simplify the DCI blind detection. A negative effect of the fixed RA size is that for small bandwidths there might be the need for bit padding. But by choosing an appropriate RBG size, this effect can be reduced as shown in Table 2 below.

	BWP BW
	RBG size (G)

	1 – 31 RBs
	1

	32 – 62 RBs
	2

	63 – 124 RBs
	4

	125 – 176RBs
	6

	177 – 248 RBs
	8

	249 – 275 RBs
	10



Table 2 – RBG size for different BWP bandwidths
The formula below defines the RA size for a given number of PRBS (NRB), and a grouping granularity G, when the resource allocation Type 1 is used.
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Figure 2 shows the required bit widths for the resource allocation field for Type1 resource allocation schemes when different BWP bandwidths are considered.
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Figure 2 – Number of bits in RA field vs. the number of PRBs

We selected the RBG sizes of 1,1,2,4,8 and 10 for the typical bandwidth values 12/25/50/100/200 and 275 RBs. Except for the smallest bandwidth of 12 PRBs, 9 bits are needed for the RA field (illustrated in Figure 2 above).

In our view, the size of the RA field should be constant for all BWP. 

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


Resource allocation in time-domain
In the previous meeting it has been agreed that the dynamic signaling for the scheduled PDSCH/PUSCH start position and duration is provided based on a table. In this section we discuss the design of the table and the associated signaling. 
	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 



General concept:
A table is defined that contains various combinations of the OFDM starting symbol and the transmission duration. Many of these combinations will be the same for all UEs and can therefore be signaled commonly to all UEs. Other configurations may be specific for certain UEs or use-cases. Thus, a common part of the table can be complemented with a UE specific part.
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.
Both sections together define then a table with the supported OFDM starting symbols and transmission durations. In our view, the allocated OFDM symbols for data transmission should be allocated consecutively from the defined OFDM starting symbol. The reference symbol for the starting symbol can be the last symbol that contains the scheduling PDCCH.  
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.
Encoding of combinations of OFDM starting symbol and duration in a single value: 
In this part it is discussed how the starting position and transmission duration can be represented in the table. Rather than describing each starting symbol and the duration by separate values, we propose to use a single number that represents both parts together. This is the same concept as what is used for the Type 2 frequency domain resource allocation in LTE. For the time domain resource allocation in NR, a single resource indication value (RIV) can be used to represent one combination of OFDM starting symbol and transmission duration.
The RIV calculation for Type 2 RA for is specified in 36.213, section 7.1.6.3 as:
	



Table 3 – LTE Type 2 RA for DCI formats 1A, 1B or 1B  
In the above formula, the variables are re-interpreted as: 
· “RBstart” as “OFDMstart”, the starting symbol of the data transmission
· “LCRB” as “LOFDM”, the duration of the transmission
· “”  as “NOFDM”, the total number of available symbols
Then, we obtain an expression for the time-domain resource allocation in NR. Each combination of OFDM starting symbol and transmission duration is represented by a unique RIV identifier.
	



Table 4 – Calculation of RIVs for time domain resource allocation in NR 
The gNB can convert all supported OFDM starting symbols and durations into RIVs according to the formula from Table 4. This set of RIV values is then stored in the table which is presented in the Proposals 4 and 5. Assume that N combinations of start symbol and duration are supported. Then, the table will have N rows and one entry in each row as shown in the example of Table 5 below.

	ROW
	RIV
	Comment

	0
	X
	E. g representing start symbol A and Duration B

	1
	Y
	E.g. representing start symbol A and Duration C

	…..
	….
	….

	N-1
	Z
	E.g. representing start symbol K and Duration L


  Table 5 – RIV table for NR time domain resource allocation

In our view, this concept in general is more efficient than explicitly writing start symbol and duration into a table. The numbers of totally available OFDM symbols that define one input parameter depend on the maximum transmission duration that shall be supported.
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. 
Selecting a UE specific subset of M table entries:


Not all of the N possible values need or can be indicated by a DCI. This depends on how many bits shall be spent on the DCI payload. Assume that the DCI shall have the capacity to indicate values. Then, () bits are needed in the DCI to represent the M values.

Proposal 8: A subset of MN values can be indicated in the DCI where N is the size of a preconfigured table.
An efficient method to select an arbitrary set of M entries out of the table with N rows can be adopted from LTE. In the CQI discussions in LTE, a binominal formula is applied to select an arbitrary sub-set of M sub-bands out of N available sub-bands [1]. The same mechanism can also here be applied to select a subset of M arbitrary rows out of the RIV table with N entries. The mathematical background is described in [2]. 




Let “r” be one selection of M RIV values. Similar to LTE and described in [1], the value for “r” is calculated as, where the set contains the selected and sorted M rows out of the possible N rows, (), and is the extended binominal coefficient.
Observation 1: By using the same concept as for the sub-band selection in LTE, an arbitrary set of M rows can be selected out of the N-row RVI-table. One single value “r” is sufficient to represent this selection. 
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”
De-mapping at the UE side.
According to Proposal 8, the UE is configured with a value “r”. It can then uniquely retrieve the rows from the RIV table that have been used for the calculation of “r”. In [1] a simple algorithm for the de-mapping procedure is described.
The DCI will then point out one row out of the configured subset M. Thus, with help of the DCI the UE obtains one RIV value, which is representing the OFDM start symbol and the duration of the transmission. Similar to the resource allocation Type 2 in LTE, the UE can retrieve these parameters from the obtained RIV value.
The whole de-mapping operation is illustrated in Figure 3 below. The UE gets RRC configured with a single value “r”. With help of this number, it can identify the sub-set of M possible combinations of OFDM start symbol and transmission duration. One of these M values can be indicated in the DCI. Upon DCI indication the UE knows the RIV value that is used for the data transmission. It can translate this value into the OFDM starting position and transmission duration with help of the formula also used in LTE Type 2 resource allocation.
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Figure 3 – De-mapping at the UE to retrieve dynamically indicated OFDM start symbol and transmission duration.
Extension of the above method:
The above described method relies on RRC configuration of the value “r”. To increase the robustness of the time domain resource allocation, one or two states of the DCI could be hard coded. Then, the dynamic resource allocation can also be executed during e.g. during RRC configuration. This is illustrated in an example in Figure 4 below. The RRC parameter “r” can configure 6 arbitrary rows of the RIV-table, 3 bits are assumed to be used in the DCI. Thus, 2 DCI states can be hard coded. Regardless if RRC configuration is ongoing, the DCI could always use the states “000” or “001” in the example of Figure below.
[image: ]
Figure 4 – Hard coding of time domain resource allocations
Proposal 10: Some of the values indicated by DCI could be hard coded. This increases the robustness during RRC reconfiguration.
[bookmark: _GoBack]TBS considerations
It is agreed in RAN1#NR Ad-Hoc#2 meeting [3] that:
	· Single maximum TB size is defined for the reference case, and is not exceeded.
· Reference case is a slot with 14 symbols.
· 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 LTE, TBSs are designed assuming a fixed amount of available REs per PRB. The transport block size is inferred from the MCS index and the resource allocation indicated in the DCI. This is done via lookup tables specified in TS 36.213.These tables are applied to both downlink and uplink. 
In NR, more important services will be supported. For example, voice over IP (VoIP) service is expected to be one of the main application cases. During the discussion of the TBS table for LTE, in the RAN2#63 meeting, RAN2 sent a LS [4] to ask RAN1 to consider the TB sizes in the table below in its finalization of TBS tables for LTE release 8 specifications in order to make appropriate changes to improve support for VoIP. In detail, RAN2 discussed TB sizes for VoIP [5,6] , and RAN2 would like to ensure that Adaptive Multi-Rate(AMR) codec modes are efficiently supported in the TBS tables, thus RAN2 informed RAN1 of some special TB sizes in Table 6 corresponding to each AMR codec mode. In order to response to RAN2, a CR contribution [7] to adjust TBS for VoIP was agreed, and the TBS with yellow colour in Table 6 below were introduced into the LTE TBS table.

	NB-AMR
	TB size (bits)
	
	WB-AMR
	TB size (bits)

	4,75 kbps
	176
	
	6.6 kbps
	208

	5,90 kbps
	192
	
	8.85 kbps
	256

	7,40 kbps
	224
	
	12.65 kbps
	328

	12,2 kbps
	320
	
	

	SID
	144
	
	


                   
Table 6 - Special TB sizes corresponding to each AMR codec modes
	

	


	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	144
	328
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	224
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	256
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	328
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	…
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	


                    Table 7 - VoIP TBS marked by green colour in LTE TBS table
Observation 2: In the past, RAN2 sent a LS to ask RAN1 to consider the VOIP TB sizes agreed in RAN2 in its finalization of TBS tables for LTE release 8, and RAN1 adopted these VOIP TBS sizes.
Proposal 11: RAN1 also should consider these agreed VOIP TBS size for AMR codec in the design of NR TBS.
In NR, voice over IP (VoIP) service is expected to be one of the main application cases, and large number of VoIP packets will appear in the system. The TBSs calculated based on formula can be close to these sizes and only match them in certain cases. An explicit table can instead be used for VoIP TBS. For instance, it may be worthwhile to over-write some combinations of   and  to these specific sizes. One possible solution is shown in Table 7. Compared with the formula based method, an extra padding step is not needed to achieve the channel coding gain if there is a discrepancy between the TB sizes achieved from the formula and the specific VoIP TBS size. This could save about 10% of the channel resources (no need for padding bits) and would also avoid the introduction of an extra latency caused by the padding. Because the first transmission and retransmissions should have the same TBS, it is better that TBS values should have more frequent of occurrence. Compared with the formula method, the Table method can provide a higher frequency of occurrences for VoIP TBS since manual adjustment can be used.
	
	


Observation 3: Compared with Formula method, Explicit Table method can avoid padding operation to eliminate a discrepancy between the TB sizes achieved from the formula and the specific VoIP TBS size.
Observation 4: Compared with Formula method, Explicit Table method can provide a higher frequency of occurrences for VoIP TBS by manual adjustment. This provides more numbers of MCS for retransmission scheduling.
Proposal 12: Explicit TBS table as LTE framework should be supported for NR VoIP TBS.
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Figure 5 – Range for EVS
Enhance Voice Services(EVS) is a new generation of voice codec, this work has been done in LTE Release 12. It can provide a higher quality voice service than the AMR standard for VoIP. The working range is between 5.9kbps and 128kbps and depicted in Figure 5 above. Compared with the AMR codec, new data rates have been introduced for the EVS codec. New packet sizes are introduced with the result that both the LTE TBS table as in Table 7 and the NR TBS formula approach cannot provide a “friendly” mapping from EVS packets to TBS because more padding are used and more padding leads to more overhead.   
Observation 5: For VoIP with EVS codec, new data rates lead to new packet sizes.
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.

Specific packet sizes should be supported for special scenarios such as URLLC, Paging, etc. However, TBS determination by formula fails to consider specific TBS requirements for these special scenarios. In our view we could do the same procedure for NR as we also did in LTE, RAN1 should send an LS to RAN2 and ask for their view on specific TBS sizes for specific services such as URLLC and Paging. At the same time, it is preferred that Explicit TBS tables as in LTE should be supported for URLLC and Paging.
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.
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Figure 6 – Performance comparison of Polar codes and LDPC codes for URLLC
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Figure 7 – Performance comparison of Polar codes and LDPC codes for URLLC 






	Attributes
	Values or assumptions

	Channel model
	AWGN

	Code rate
	1/12,1/6,1/3,1/2,2/3

	Information size(wo CRC)
	40,1600

	Coded block size
	Information block size(wo CRC)/code rate 

	Coding scheme
	NR CA-Polar code
	NR LDPC

	CRC length
	24 bits
	16 bits

	Decoding algorithm
	SCL, List =32 
Nmax =4096
	Flooding BP, 50 iterations


Table 8- Simulation assumption of Polar codes and LDPC codes for URLLC

For URLLC, according to Figure 6 and Figure 7 based on the simulation assumption in Table 8, Polar codes outperform LDPC codes with around 1dB SNR at BLER=10^-5 when the information block size equals 40, but LDPC codes outperform Polar codes with around 1dB SNR at BLER=10^-5 when information block size equals 1600. Therefore both Polar codes and LDPC codes have their own obvious performance advantage in different information block size ranges. More importantly, the channel coding scheme for URLLC has not be discussed and decided. Meanwhile the performance of error floor is still not clear for both codes. Thus, the TBS selection should be done after the channel coding scheme is completed. 

Observation 6: Channel coding scheme for URLLC data has not been decided.
Observation 7: For two channel coding candidates for URLLC data, both Polar codes and LDPC codes have better performance at small code size and large code size respectively.
Proposal 16: TBS table for URLLC should be decided after channel coding schemes for URLLC is decided.
Conclusion
In this contribution we have discussed remaining issue on resource allocation.
For the frequency domain allocation, we investigate the stating granularity and appropriate grouping granularities for BWPs with different bandwidths. The goal is to keep the DCI payload constant for the RA field when resource allocation Type 1 is applied.  We find that 9 bits are needed for the different selection of bandwidths and make the following proposals:
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

For the time domain resource allocation, we discuss the table design and the semi-static and dynamic signaling for different combinations of the OFDM start symbol and data transmission duration. By re-using a well-known concept from LTE, a combination of OFDM starting symbol and transmission duration is represented in a single resource indication value (RIV). If N different combinations shall be supported, a table with N rows is designed. Each row contains one RIV value. A sub-set of M arbitrary rows can then be selected for dynamic indication. Each unique sub-set of size M is represented by unique single value “r”. The calculation of “r” is based on binomial factors which also is known from LTE.
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.
Observation 1: By using the same concept as for the sub-band selection in LTE, an arbitrary set of M rows can be selected out of the N-row RVI-table. One single value “r” is sufficient to represent this selection. 
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.
For the TBS discussions we make the following proposals and observations:
Observation 2: In the past, RAN2 sent a LS to ask RAN1 to consider the VOIP TB sizes agreed in RAN2 in its finalization of TBS tables for LTE release 8, and RAN1 adopted these VOIP TBS sizes.
Proposal 11: RAN1 also should consider these agreed VOIP TBS size for AMR codec in the design of NR TBS.
Observation 3: Compared with Formula method, Explicit Table method can avoid padding operation to eliminate a discrepancy between the TB sizes achieved from the formula and the specific VoIP TBS size.
Observation 4: Compared with Formula method, Explicit Table method can provide a higher frequency of occurrences for VoIP TBS by manual adjustment. This provides more numbers of MCS for retransmission scheduling.
Proposal 12: Explicit TBS table as LTE framework should be supported for NR VoIP TBS.
Observation 5: For VoIP with EVS codec, new data rates lead to new packet sizes.
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.
Observation 6: Channel coding scheme for URLLC data has not been decided.
Observation 7: For two channel coding candidates for URLLC data, both Polar codes and LDPC codes have better performance at small code size and large code size respectively.
Proposal 16: TBS table for URLLC should be decided after channel coding schemes for URLLC is decided.
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