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Introduction
In RAN1 #90 meetings, the following agreements have been achieved on time domain resource allocation [1].
Agreements:
· NR supports some combinations of following:
· [bookmark: OLE_LINK10]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:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Opt.1: Starting symbol of a slot
· UE is also informed of which slot it applies to
· [bookmark: OLE_LINK2]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
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]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 contribution, we discuss our consideration on time domain resource allocation
Discussions on multi-slot based scheduling
[bookmark: OLE_LINK1]Slot aggregation has been agreed in NR, where data transmission can be scheduled to span one or multiple slots. The number of aggregated slots may vary according to the data traffic, channel status, and so on. The advantages of slot aggregation can be summarized as follows: on one hand, the DCI overhead can be reduced and the latency of blinding decoding of DCI can also be reduced; on the other hand, slot aggregation can improve the link budget and enhance the coverage for data transmission. Special services such as URLLC and dynamic TDD, may occur in some slots of the aggregated slots, hence a limited number of symbols may be allocated for the data transmission within this slots. It is not yet concluded how to indicate in the PDCCH scheduling the data transmission. In the previous meeting, with the consideration of scheduling flexibility and signaling overhead, there are three options for the multi-slot based scheduling, as shown in Figure 1.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]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.


Figure 1(a): Opt.1


Figure 1(b): Opt.2


Figure 1(c): Opt.3
It can be noted, that Opt 1 and Opt 2 can support contiguous and non-contiguous resource allocation, whereas Opt 3 can only support contiguous resource allocation. In addition, the allocated symbols within each slot of the aggregated slots may or may not be the same in   Opt 1, which means the flexibility of Opt 1 would be the best one among the three options. However in Opt 1, the overhead becomes excessive because the starting symbol and ending symbol are needed to be signaled per slot of the aggregated slots. Then in order to reduce the overhead of Opt 1, the indication of start/end symbol for some slots in which the starting symbol and the ending symbol are the same can use only one indication filed. For example, in Figure 1(a), the starting symbol and the ending symbol in the slot 2 and slot 3 are the same. For that case, the slot 2 and slot 3 can share the same indication filed.
Proposal 1: For multi-slot scheduling, the Opt 1 which has the best flexibility should be carefully designed to reduce the signaling overhead and should be supported.
Discussions on mini-slot based scheduling
In order to adapt to the low latency services such as URLLC, the mini-slot based scheduling has been agreed. There are two options of indication of starting symbol for the mini-slot based scheduling, as shown in Figure 2. 
· 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.


Figure 2(a) Opt 1: Slot indication + Starting symbol indication


Figure 2(b) Opt 2: Symbol difference indication
For example, in Figure 2(a), slot N should be informed to the user and can be as the starting symbol of PDSCH in slot N.  On the side, in Figure 2(b), only the symbol-level difference between PDCCH and PDSCH should be informed to the user.  However in order to keep in line with the one-slot case, the Opt 1 which has a slot indication and a starting symbol indication should be supported. 
Proposal 2：For mini-slot scheduling, the Opt 1 which has a slot indication and a starting symbol indication should be supported.
There are also two options of indication of ending symbols. The first option is that the ending symbol of a slot and the corresponding slot is informed to the user. The second option is that the symbol number from the starting symbol are informed to the user. In addition, the max number of symbols in a mini-slot has been agreed being less than the number of symbols in a slot and the number of symbols from the staring symbol to the ending symbol will be up to 13 for mini-slot based scheduling. Then the ending symbol would be in the same slot with the starting symbol or in the next slot. If the value of the ending symbol is larger than that of the starting symbol, it would be a same-slot scheduling. If the value of the ending symbol is less than that of the staring symbol, it would be a cross slot scheduling. So in the first option, the slot, in which the ending symbol is applied, is already implicated and should not be informed to the user. 
Proposal 3：For mini-slot scheduling, the ending symbol of a slot should be informed to the user and the corresponding slot should not be informed to the user.
Conclusion
In this contribution, we have the following proposal:
Proposal 1: For multi-slot scheduling, the Opt 1 which has the best flexibility should be carefully designed to reduce the signaling overhead and should be supported.
Proposal 2：For mini-slot scheduling, the Opt 1 which has a slot indication and a starting symbol indication should be supported.
Proposal 3：For mini-slot scheduling, the ending symbol of a slot should be informed to the user and the corresponding slot should not be informed to the user.
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