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Essential details of the frequency-domain and time-domain resource allocation (RA) schemes were discussed and agreed in the previous meetings. However, there are still some remaining details that need to be finalized. We recap here some of the previous agreements for convenience:
Agreements: for frequency domain RA
	
	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)
Agreements:
· For the fallback DCI, only resource allocation type 1 is supported
· At least with PRB-level granularity
· FFS other granularty(ies)
Agreements:
· For fallback DCI, only a single layer transmission can be scheduled
· For non-fallback DCI, NR supports RRC configuration separately for DL and UL:
· using resource allocation type 1 only, or,
· using resource allocation type 0 only, or,
· dynamic switching between resource allocation type 0/1 using a 1 bit flag in the DCI 
· Note: in either case, one or more layers transmission can be scheduled

Agreements: for time domain RA
· 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
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)

Conclusion:
· There is no consensus in RAN1#91 to support in Rel-15 that TB can span multiple slots without repetitions for DL or UL transmissions

In this contribution, we discuss the remaining details of the frequency-domain and time-domain resource allocation (RA) schemes for NR.

DL/UL Freq-domain RA schemes
Resource allocation Type 0
For both DL and UL data channels, two resource allocation schemes of Type 0 and Type 1 has been agreed for NR where Type 0 employs non-contiguous resource block groups (RBG) with a bit map scheme while Type 1 uses a set of contiguously allocated RBs with one RB granularity. For Type 0, it was decided at RAN1#90bis that two sets of RBG sizes are supported where one of the sets is configured to the UE from higher layers, and the RBG size is determined based on the size of the bandwidth part (BWP). The RBG sizes of each set will be listed in a table embedded in the final specification. However, RBG values in the table has not been agreed yet. 
Currently it is no clear the motivation of having two different sets or configurations of RBG sizes, however, one scenario could be to support a low overhead DCI format for scheduling URLLC data transmissions. Therefore, until such requirement is clear for URLLC, it is better to support one configuration for eMBB data transmission as follows:
   Table 1. RBG sizes for different BWP sizes for DL/UL Type 0
	
Bandwidth Part size ()
	Config 1:


RBG Size ()
	Config 2:


RBG Size ()

	≤25
	1
	

	26 – 50
	2
	

	51 – 100
	4
	

	101 – 200
	8
	

	201 – 275
	16
	



Proposal 1: For DL/UL Type 0, RBG sizes are supported as given by Table 1.

Resource allocation Type 1
In RAN1#90bis, it has been agreed that for the fall-back DCI format, only resource allocation type 1 is supported with one PRB granularity while other granularities are for further study.

In LTE, DCI format 1C already applies a coarser granularity of =2 and 4 for system bandwidths of 6-49 RBs and 50-110RBs respectively. The main purpose for LTE was to reduce the signalling overhead for the compact LTE DCI format. Similarly, for NR it is straight forward to support a coarser granularity to reduce the signalling overhead for the fall-back DCI format which is also useful for scheduling URLLC data transmissions. Hence, we propose the following table (based on Config 1 of Table 1 from previous section 2.1):
  Table 2. RBG sizes for different BWP sizes for fall-back DCI format
	
BWP size ()
	
RBG Size ()

	≤25
	1

	26 – 50
	2

	51 – 100
	4

	101 – 200
	8

	201 – 275
	16



Proposal 2: For the fall-back DCI formats, coarse granularities which are dependent on the BWP sizes are supported as given by Table 2.

Time-domain RA schemes
In RAN1#90bis, it has been agreed for time-domain resource allocation that for both slot and mini-slot, the scheduling DCI for downlink or uplink transmissions would provide an index that points into a UE-specific table giving the OFDM symbols used for the PDSCH (or PUSCH) transmission, more specifically the starting OFDM symbol and the length in terms of number of OFDM symbols. 
Moreover, in RAN1#91 it has been agreed that multi-slot scheduling is not supported in Rel-15, but repetition of the same data into multiple slots is supported where the configuration of the repetition length is configured by higher layers, i.e. the repetition factor for DL or UL transmissions is semi-statically configured separately and it is not part of the table. 
Based on the above agreement, the signaling parameters that are needed for time-domain resource allocation are the start and length indicator SLIV, the scheduled slot in time and mapping A or B. Therefore, we think that the working assumption to encode the starting OFDM symbol and length into the resource index RIV should be used and confirmed for NR. In addition, 2-bits for downlink and 3-bits for uplink indicating the scheduled slot in time would be needed as well as 1-bit to indicate PDSCH/PUSCH mapping A or B. Consequently, it is not necessary to support an index that points into a UE-specific table as the design of table entries is cumbersome and inefficient.
Regarding the reference point for starting OFDM symbol in the slot, the PDSCH transmission can start on the first symbol of the slot at least for slot-based scheduling, therefore it is reasonable to assume that the reference point is always the slot boundary. However, some optimisation may be needed for non-slot based scheduling where the PDSCH may start immediately after the detected PDCCH location.

Proposal 3: For DL time-domain resource allocation scheme, the followings are supported:
· 2-bits for indicating the scheduled downlink slot in time 
· 1-bit indicating PDSCH mapping A or B, and 
· 7-bit for the start and length indicator SLIV within the scheduled downlink slot

Proposal 4: For UL time-domain resource allocation scheme, the followings are supported:
· 3-bits for indicating the scheduled uplink slot in time 
· 1-bit indicating PUSCH mapping A or B, and 
· 7-bit for the start and length indicator SLIV within the scheduled uplink slot

Proposal 5: Confirm the working assumption for time-domain resource allocation in NR:
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)



Conclusion
In this contribution, we have discussed the remaining details of the frequency-domain and time-domain resource allocation (RA) schemes, and we have the following proposals:
Proposal 1: For DL/UL Type 0, RBG sizes are supported as given by Table 1.
Proposal 2: For the fall-back DCI formats, coarse granularities which are dependent on the BWP sizes are supported as given by Table 2.
Proposal 3: For DL time-domain resource allocation scheme, the followings are supported:
· 2-bits for indicating the scheduled downlink slot in time 
· 1-bit indicating PDSCH mapping A or B, and 
· 7-bit for the start and length indicator SLIV within the scheduled downlink slot

Proposal 4: For UL time-domain resource allocation scheme, the followings are supported:
· 3-bits for indicating the scheduled uplink slot in time 
· 1-bit indicating PUSCH mapping A or B, and 
· 7-bit for the start and length indicator SLIV within the scheduled uplink slot

Proposal 5: Confirm the working assumption for DL and UL time-domain resource allocation in NR:
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)
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