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1	Introduction
This contribution discusses a number of open issues needing decisions before TS38.214 can be completed on resource allocation.
2	Frequency domain resource allocation
2.1	RBG size for resource allocation type 0
Agreements of RAN1#90bis
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)

Definition of TS38.214 V15.0.0
[bookmark: _Toc501048162]5.1.2.2.1	Downlink resource allocation type 0
In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive physical resource blocks defined by higher layer parameter [RBG size configuration downlink] and the size of the carrier bandwidth part as defined in Table 5.1.2.2.1-1.
Table 5.1.2.2.1-1: Nominal RBG size P
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	[1st Range of RBs]
	P = [one of {2, 4, 8, 16}]
	P = [one of {2, 4, 8, 16}]

	[2nd Range of RBs]
	P = [one of {2, 4, 8, 16}]
	P = [one of {2, 4, 8, 16}]

	[3rd Range of RBs]
	P = [one of {2, 4, 8, 16}]
	P = [one of {2, 4, 8, 16}]

	[4th Range of RBs]
	P = [one of {2, 4, 8, 16}]
	P = [one of {2, 4, 8, 16}]

	
	
	





[bookmark: _Hlk498526142]The remaining questions related to this are on populating the table and agreeing on default values. Considering the applicable carrier (and potentially allowed BWP bandwidths) in the following tables, a proposal is made:
Proposal 1: Proposed RBG sizes for different BWP sizes
	BWP size [PRB]
	Configuration 1 (default)
	Configuration 2

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

	1-32
	2
	16/17*
	4
	8/9*

	33-100
	4
	25/26*
	8
	13/14*

	101-200
	8
	25/26*
	16
	13/14*

	201-275
	16
	17/18*
	16
	17/18*


*If a RBG boundary does not align with the BWP boundary

The proposed RBG sizes lead to the mapping of different carrier BWs for a given SCS to a particular row in the proposed table (for information):
Table: Supported carrier BWs and # of PRBs per numerology and BW for frequency range 1
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	15 kHz
	25
	52
	79
	106
	133
	[TBD]
	216
	270
	
	
	

	30 kHz
	11
	24
	38
	51
	65
	[TBD]
	106
	133
	162
	217
	273

	60 kHz
	
	11
	18
	24
	31
	[TBD]
	51
	65
	79
	107
	135



Table: Supported carrier BWs and # of PRBs per numerology and BW for frequency range 2
	SCS
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60 kHz
	66
	132
	264
	

	120 kHz
	32
	66
	132
	264



Proposal 2: The configuration 1 of the table in proposal 1 is the default configuration
Proposal 3: The RBG size is determined independently for each BWP

Text proposal to TS38.214:

Table 5.1.2.2.1-1: Nominal RBG size P
	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	1-32
	2
	4

	33-100
	4
	8

	101-200
	8
	16

	201-275
	16
	16



2.2	Common RBG grid for resource allocation type 0
In RAN1#90b, it has been agreed that BWP is configured using common RB indexing, using NR resource allocation Type 1 with 1 RB granularity. This means that BWP can be configured to start on any PRB of the common PRB grid for the given numerology. 
Agreements of RAN1#90bis
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

Furthermore, as agreed in RAN1#91, the PRB grids on a carrier are defined relative to one common reference sub-carrier [point A]. This leads to the RBG grids of different BWPs in the cell not to align to each other as currently defined in 38.214. A text proposal aligning the RBGs to a common RBG grid is probided below. 
Proposal 4: Adopt the provided text proposal for aligning the RBGs of different BWPs to a common RBG grid
Text proposal to TS38.214:









The total number of RBGs () for a downlink carrier bandwidth part of sizePRBs is given by where of the RBGs are of size P and if  then one of the RBGs is of size .  if the size of the , otherwise .

The size of the first RBG is, 

number of middle RBGs of size P is , and

the size of last RBG .

The bitmap is of size bits with one bitmap bit per RBG such that each RBG with at least one PRB is addressable. The RBGs shall be indexed in the order of increasing frequency and non-increasing RBG sizes starting at the lowest frequency of the carrier bandwidth part. The order of RBG bitmap is such that RBG0 to RBGNrbg-1 are mapped from MSB to LSB. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.
3	Time domain resource allocation
3.1	Timing indication
Agreements of RAN1#90bis
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


The current 38.214 text can be seen otherwise complete, but the default values for the timing would need to be captured either in the RRC or in the L1 specification, and the question on the reference point for the starting symbol needs to be closed.

Proposal 5: The reference point for the starting symbol in the time-domain resource allocation is the start of the slot, and the square brackets are removed
Proposal 6: Proposed default DL time-domain resource allocation values on the table below are specified in 38.214
	[bookmark: _Hlk503469196]i
	K0
	S
	L
	Explanation 
(not for specification)

	0
	0
	2
	12
	FDD or TDD with no sPUCCH, DMRS at symbol #2

	1
	0
	3
	11
	FDD or TDD with no sPUCCH, DMRS at symbol #3

	2
	0
	2
	10
	TDD, DMRS at symbol #2, 
sPUCCH in symbol #13

	3
	0
	3
	9
	TDD, DMRS at symbol #3, 
sPUCCH in symbol #13

	4
	0
	2
	9
	TDD, DMRS at symbol #2, 
sPUCCH in symbols #12 and #13

	5
	0
	3
	8
	TDD, DMRS at symbol #3, 
sPUCCH in symbols #12 and #13

	6
	0
	2
	8
	TDD, DMRS at symbol #2, 
sPUCCH in symbols #12 and #13,
2-symbol GP

	7
	0
	3
	7
	TDD, DMRS at symbol #3, 
sPUCCH in symbols #12 and #13, 
2-symbol GP



Illustration of the default time-domain resource allocations proposed
	i
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	0
	Dc
	Dc
	DMRS
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	1
	Dc
	Dc
	Dc
	DMRS
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd

	2
	Dc
	Dc
	DMRS
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	GP
	Uc

	3
	Dc
	Dc
	Dc
	DMRS
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	GP
	Uc

	4
	Dc
	Dc
	DMRS
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	GP
	Uc
	Uc

	5
	Dc
	Dc
	Dc
	DMRS
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	GP
	Uc
	Uc

	6
	Dc
	Dc
	DMRS
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	GP
	GP
	Uc
	Uc

	7
	Dc
	Dc
	Dc
	DMRS
	Dd
	Dd
	Dd
	Dd
	Dd
	Dd
	GP
	GP
	Uc
	Uc




Text proposal to 38.214
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. If the RRC configuration for the [pdsch-symbolAllocation] is not present, the default values in table 5.1.2.1-1 are used.
-	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:

if  then


else 



where, and
-	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.
Table 5.1.2.1-1: Default values for K0, S and L
	i
	K0
	S
	L

	0
	0
	2
	12

	1
	0
	3
	11

	2
	0
	2
	10

	3
	0
	3
	9

	4
	0
	2
	9

	5
	0
	3
	8

	6
	0
	2
	8

	7
	0
	3
	7

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



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.

3.2	Slot aggregation
The slot aggregation is captured in 5.1.2.1 of TS38.214 for downlink:
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.
However, the corresponding text is missing from the 6.1.2.1 for the uplink and should be added.
Proposal 7: Use the same approach for UL as agreed for the DL and agree on the following text proposal to 6.1.2.1 of TS38.214:
When the UE is configured with aggregation-factor-UL > 1, the same symbol allocation is applied across the aggregation-factor-UL consecutive slots not defined as DL by the slot format indication.

In case of slot-based scheduling or slot aggregation, it may be beneficial to dynamically indicate whether the slot aggregation is to be used or not.
Proposal 8: Discuss if a bit present on the DCI when slot aggregation is configured should be introduced for indicating if slot aggregation is to be used or not.
4	Conclusion
In this contribution the following proposals with regard to resource allocation are made:
Proposal 1: Proposed RBG sizes for different BWP sizes
	BWP size [PRB]
	Configuration 1 (default)
	Configuration 2

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

	1-32
	2
	16/17*
	4
	8/9*

	33-100
	4
	25/26*
	8
	13/14*

	101-200
	8
	25/26*
	16
	13/14*

	201-275
	16
	17/18*
	16
	17/18*


*If a RBG boundary does not align with the BWP boundary

Proposal 2: The configuration 1 of the table in proposal 1 is the default configuration
Proposal 3: The RBG size is determined independently for each BWP
Proposal 4: Adopt the provided text proposal for aligning the RBGs of different BWPs to a common RBG grid
Proposal 5: The reference point for the starting symbol in the time-domain resource allocation is the start of the slot, and the square brackets are removed
Proposal 6: Proposed default DL time-domain resource allocation values on the table below are specified in 38.214
	i
	K0
	S
	L
	Explanation 
(not for specification)

	0
	0
	2
	12
	FDD or TDD with no sPUCCH, DMRS at symbol #2

	1
	0
	3
	11
	FDD or TDD with no sPUCCH, DMRS at symbol #3

	2
	0
	2
	10
	TDD, DMRS at symbol #2, 
sPUCCH in symbol #13

	3
	0
	3
	9
	TDD, DMRS at symbol #3, 
sPUCCH in symbol #13

	4
	0
	2
	9
	TDD, DMRS at symbol #2, 
sPUCCH in symbols #12 and #13

	5
	0
	3
	8
	TDD, DMRS at symbol #3, 
sPUCCH in symbols #12 and #13

	6
	0
	2
	8
	TDD, DMRS at symbol #2, 
sPUCCH in symbols #12 and #13,
2-symbol GP

	7
	0
	3
	7
	TDD, DMRS at symbol #3, 
sPUCCH in symbols #12 and #13, 
2-symbol GP




Proposal 7: Use the same approach for UL as agreed for the DL and agree on the following text proposal to 6.1.2.1 of TS38.214:
When the UE is configured with aggregation-factor-UL > 1, the same symbol allocation is applied across the aggregation-factor-UL consecutive slots not defined as DL by the slot format indication.

Proposal 8: Discuss if a bit present on the DCI when slot aggregation is configured should be introduced for indicating if slot aggregation is to be used or not.

[bookmark: _GoBack]Accompanying text proposals are provided for proposals 1, 4, 5, 6 and 7.
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