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1. Introduction

In last meeting, many agreements have been achieved on the design of time domain allocation [1]:

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)

. In this contribution, we will provide some detail discussion on time domain resource allocation.
2. Discussions 
2.1 The reference point for starting OFDM symbol
The candidate solutions for the reference point for starting OFDM symbol include slot boundary, start of CORESET where the PDCCH was found, or part of the table/equation. For the downlink, there is no essential difference between the selections of slot boundary and start of CORESET when slot based CORESET schedules the data transmission in current slot. However, when CORESET makes cross slot scheduling, the starting symbol range for slot boundary based and start of CORESET based scheduling is different. The value of starting OFDM symbol will be larger than 14, if the start of CORESET is used as the reference point, while the range of starting OFDM symbol is less than 14, if the scheduled slot’s boundary is used as the reference point. For the uplink, the same problem exists. If a CORESET schedules an uplink transmission several slots later, then, the value of starting OFDM symbol will increase further.
Proposal 1: Slot boundary should be used as the reference point for starting OFDM symbol.

2.2 Multi-slot configuration
Based on previous conclusions for multi-slot scheduling, aggregation factor (1, 2, 4, 8 for DL or UL) is semi-statically configured separately. For the design of multi-slot scheduling, there are still some details to be fixed.
Q1: When aggregation factor>1, if extra bit in DCI is required to indicate the actual number of slot for multi-slot transmission?
If no indication is included in DCI, once aggregation factor>1, the scheduling for the UE will be multi-slot based. It obvious limited the scheduling flexibility. The flexibility could be kept at the cost overhead in DCI, like 1 bit to indicate if multi-slot scheduling is used.
Proposal 2: When the aggregation factor>1, 1 bit is used in DCI to indicate if multi-slot scheduling is used.

Q2: what is the data transmission scheme in each slot for slot aggregation transmission?
There are three main schemes for slot aggregation transmission:
· Scheme 1: TB repetition in each slot.

· Scheme 2: one TB in multi-slot

· Scheme 3: Single DCI schedules multiple TBs on multiple slots..

The three schemes have their own advantages and disadvantages. Considering the different application scenarios, in order to maintain good forward compatibility, it is suggested to consider 2 schemes to support multi-slot scheduling.
Proposal 3: Support two schemes for multi-slot transmission and use 1 bit in DCI to differentiate the two schemes.
Q3: what is the UE behavior for multi-slot scheduling in uplink? 
The uplink multi-slot scheduling is different from the downlink. Even if repeated transmission is used, some UE behavior should be further clarified. The typical cases are uplink power control and reference signal transmission. The periodic reference signal that falls within the range of multiple time slot scheduling can be sent normally according to the set of periodicity. The aperiodic reference signal should only be sent once according to the scheduling information in DCI. Since there are no additional power control instructions for multiple slots, the transmission power of multiple slots can be the same by default.
Proposal 4: The power control and reference signal transmission in the uplink multi- slot scheduling need to be clarified.
3. Conclusion
In summary, the following proposals are provided for the operation of time domain resource allocation:
Proposal 1: Slot boundary should be used as the reference point for starting OFDM symbol.

Proposal 2: When the aggregation factor>1, 1 bit is used in DCI to indicate if multi-slot scheduling is used.

Proposal 3: Support two schemes for multi-slot transmission and use 1 bit in DCI to differentiate the two schemes.
Proposal 4: The power control and reference signal transmission in the uplink multi- slot scheduling need to be clarified.
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