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1. Introduction

In RAN1#90 meetings, the following agreements have been achieved on time domain resource allocation [1]:

· NR supports some combinations of following:

· For the purpose of designing time-domain resource allocation scheme from UE perspective, assuming no prior information of DL/UL assignment, scheduling DCI informs the UE of the time-domain information of the scheduled PDSCH or PUSCH

· Following is informed to the UE:

· One-slot case:

· Starting symbol and ending symbol in the slot.

· Which slot it applies to

· Multi-slot case:

· Opt.1: Starting symbol and ending symbol of each slot of the aggregated slots, and the starting slot and ending slot where it is applied to

· Opt.2: Starting symbol and ending symbol of a slot, and the starting slot and ending slot where it is applied to

· The starting symbol and ending symbol are applied to all the aggregated slots
· Opt.3: Starting symbol, starting slot, and the ending symbol and ending slot
· Non-slot (i.e., mini-slot) case:
· Starting symbol and ending symbol

· FFS: starting symbol is:

· Opt.1: Starting symbol of a slot

· UE is also informed of which slot it applies to

· Opt.2: Symbol number from the start of the PDCCH where scheduling PDCCH is included
· FFS: ending symbol is:

· Opt.1: Ending symbol of a slot

· UE is also informed of which slot it applies to

· Opt.2: Symbol number from the starting symbol
· Scheduling DCI with and without time domain field is supported
· Note: the starting symbol is the earliest symbol of the PDSCH or PUSCH including DMRS symbol in the case of PUSCH in a slot, FFS: PDSCH
· Note: the ending symbol is the latest symbol of the PDSCH or PUSCH in a slot

· FFS: signaling aspects, e.g., implicit, explicit, table, etc.

· FFS: which are valid combinations
· FFS: handling of semi-static UL/DL and SFI assignment

In this meeting, we will provide some considerations on the time domain resource allocation.
2. Discussions 
2.1 Resource allocation for multi-slot case
For multi-slot scheduling, starting and ending slot should be included. The indication of starting symbol and ending symbol for each slot has three options according to the agreement in last meeting. One of the main differences among the three options is whether per slot starting and ending symbol indication at the starting slot is required. Per slot indication at the starting slot makes precise predict for the following slot time resource allocation at the cost of overhead. If we decide the time resource allocation within multi-slot scheduling should not change, then a precise time allocation in each slot at the starting slot is necessary. However, if we can’t decide all time resource allocation in each slot at the starting slot, time resource allocation adjustment in some slot within a multi-slot scheduling should be allowed. The adjustment could be realized by slot based scheduling. In fact, for multi-slot scheduling, all scheduling details for each slot, like MCS, are hard to be decided at the starting slot. The adjustment within multi-slot scheduling should be supported. Therefore, it is a good choice to set a default starting symbol for each slot in multi-slot scheduling for saving overhead.
Observation 1: Starting symbol and ending symbol indications for each slot in the starting slot will introduce extra overhead with limited benefit.
For option 2 and 3 for multi-slot scheduling, the main difference is the ending symbol indication. Option 2 will indicate one ending symbol applying to all slot, while option 3 indicates the ending symbol in the ending slot. Option 3 could provide precise time domain indication for continuous big data transmission. Option 2 indicating a default ending symbol and starting symbol for each slot in multi-slot scheduling could provide an easy way for continuous partial symbol transmission. This is a flexible way to support mini-slot transmission in multi-slot transmission, which will in turn provide a better support for low latency and periodical services. 
Observation 2: A default ending symbol for all slots could provide a flexible way for mini-slot transmission within multi-slot scheduling. 

Proposal 1: Option 2 is proposed for multi-slot indication.
2.2 Resource allocation for non-slot case

For non-slot(i.e. mini-slot) case, relative starting and ending position indication could save overhead comparing with absolute position indication. According to the latest agreement, one slot includes 14 symbols and 4 bits are required separately for starting and ending position indication for absolute position indication. For relative position indication, if the relative starting position number less than 8, at least 1 bit could be saved comparing with absolute start symbol indication.
Proposal 2: For non-slot case, option 2 is proposed for starting symbol. 
The same principle, if the supporting number of length for non-slot scheduling is less than 8, more than 1 bit could also be saved for ending symbol indication. One the other hand, if the supporting number of length for non-slot scheduling is larger than 8, there will be no big difference between absolute position indication and relative position indication.
Proposal 3: For non-slot case, option 2 is proposed for ending symbol. 
3. Conclusion
In summary, the following proposals and observations are provided for the time domain resource allocation:
Observation 1: Starting symbol and ending symbol indications for each slot in the starting slot will introduce extra overhead with limited benefit.

Observation 2: A default ending symbol for all slots could provide a flexible way for mini-slot transmission within multi-slot scheduling. 

Proposal 1: Option 2 is proposed for multi-slot indication.

Proposal 2: For non-slot case, option 2 is proposed for starting symbol. 
Proposal 3: For non-slot case, option 2 is proposed for ending symbol.
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