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1. Introduction

In RAN1#88bis meetings, the following agreements have been achieved on time domain resource allocation [1]:

· The duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission
· FFS: the starting/ending position of the data transmission
· FFS: the indicated duration is the number of symbols

· FFS: the indicated duration is the number of slots

· FFS: the indicated duration is the numbers of symbols + slots

· FFS: in case cross-slot scheduling is used
· FFS: in case slot aggregation is used
· FFS: rate-matching details

· FFS: whether/how to specify UE behavior when the duration of a data transmission in a data channel for the UE is unknown

· Data channel (PDSCH, PUSCH) duration and starting position
· Specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz
· Note: This may not be applied to all type of UEs and/or use-cases
· UE is not expected to blindly detect the presence of DMRS or PT-RS
· FFS: Whether a 1 symbol data puncturing can be indicated by preemption indication
· FFS: combinations of data duration and granularities of data position
· Specification supports data having frequency-selective assignment with any data duration
In this meeting, we will provide some considerations on the time domain resource allocation.
2. Discussions 
The design of time domain resource allocation in NR should support multi-slot, slot and mini-slot based scheduling. Besides, multiplexing of different time length scheduling should also be considered.

2.1 Multi-slot based scheduling

For multi-slot/slot aggregation scheduling, a 2-step indication could be considered. For step 1, slot numbers in one multi-slot transmission is indicated and for step 2, detail scheduling information in each slot could be indicated further. The indication for slot numbers in one multi-slot transmission has also mainly two options:

Option 1: Continuous N slot aggregation indication, where N is the maximum value for continuous slot transmission. 
Option 2: Slot aggregation level group based indication. Different values should be included in the group, like {2, 4, …,N} and each value represent the number of continuous slot.
Comparing with option 1, option 2 is more flexible. The reason is that discrete values could be included in option 2 which could support larger aggregate values without larger indication overhead. Scheduling for each slot could be considered after slot aggregation indication. In order to reduce overhead, a default start position and time length could be set for the aggregation slots transmission in each slot. Data transmission in each slot could base on the default value without extra scheduling overhead in each slot. If additional indication is required, extra indication could be introduced in each slot. 
Proposal 1: For multi-slot/slot aggregation scheduling, 2-step indication is proposed. 

2.2 Slot based scheduling

Slot based scheduling is mainly focus on the symbol numbers indication. For continuous data transmission or known location occupancy, we can only simply indicate the beginning and end of the symbol position. If the time domain discontinuity indication is needed, additional indications are needed to show whether each symbol is occupied. In actual transmission, if the URLLC service and the eMBB service are multiplexed, then some symbols are likely to be occupied by URLLC service, and the resources available to the eMBB service are not continuously distributed in the time domain. Therefore, for slot based indications, time-domain discontinuous indications need to be taken into account.
Proposal 2: Slot based scheduling should consider discontinuity resource allocation. 
For the start symbol indication for slot based scheduling, not only the current slot but also the subsequent slot(s) should be considered. The indication of start position in current slot could only consider the relative position to the start symbol of NR-PDCCH carrying the scheduling DCI. If the indication of start position is for the subsequent slot(s), the absolute start symbol number in the slot could be used. 
Observation: Slot based resource indication should differentiate the scheduling of current slot and subsequent slot(s).
2.3 Mini-slot based scheduling

Mini-slot based scheduling should also consider the start symbol and time duration. The length of Mini-slot is short and fit for low latency service. Thus, discontinuous indication in the time domain should not be considered. At the same time, since Mini-slot is mainly for low latency traffic applications, it is a contradictory that the interval between resource allocation and actual data transmission is too long. Thus, the start position indication based on the mini-slot could only indicate the relative number of symbol(s) relative to the starting position of NR-PDCCH carrying the scheduling DCI, regardless of whether cross slot scheduling is used. If the transmission of Mini-slot cross the boundary of slot and occupy the start symbol(s) of next slot, it will cause collision of mini-slot data transmission and control channel transmission in next slot. It is a better choice that Mini-slot based scheduling should not cross the boundary of slot.
Proposal 3: Mini-slot based resource allocation should not cross the boundary of slot.

3. Conclusion
In summary, the following proposals and observation are provided for the time domain resource allocation:
Proposal 1: For multi-slot/slot aggregation scheduling, 2-step indication is proposed. 

Proposal 2: Slot based scheduling should consider discontinuity resource allocation. 
Proposal 3: Mini-slot based resource allocation should not cross the boundary of slot.
Observation: Slot based resource indication should differentiate the scheduling of current slot and subsequent slot(s).
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