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1. Introduction
[bookmark: OLE_LINK1]In RAN1 92bis，there is a conclusion about  UE processing times for capability #2 [1]. In different condition, UE processing times for capability #2 is list in table 1. 
Table 1 UE Processing Times for Capability #2
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS

	Front-loaded DMRS only
	N1
	Symbols
	[2.5-4]
	[2.5-6]

	Frequency-first RE-mapping
	N21
	Symbols
	[2.5-6]
	[2.5-6]


· 1If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.
In NR URLLC scenario, a general reliability requirement for one transmission of a packet is 1-10-5 for 32 bytes with a user plane latency of 1ms. According to table 1 and requirement of URLLC, time domain resource allocation of PUSCH/PDSCH can be specifically designed for URLLC. New scheme of time domain resource allocation PUSCH/PDSCH is analyzed in this contribution. 
2. Time domain resource assignment length indicated by DCI 
In current specification, the Time domain resource assignment field of the DCI provides a row index of a higher layer configured table, where the indexed row defines the slot offset K0/K2, the start and length indicator SLIV, and the PUSCH mapping type to be applied in the PUSCH transmission [2]. Reusing the current RRC configuration and DCI signaling to URLLC services result in many unused timing combinations. In some case, they are not efficient for meeting URLLC requirement.
Defining the time domain resource assignment length by DCI instead of RRC, the time domain resource assignment will be better adjusted for URLLC. As we can see in the table 1 and requirement latency of URLLC, the default PUSCH/PDSCH transmission mapping type should be Type B, and the interval between PDCCH and corresponding PUSCH/PDSCH can be x OS. The ‘x’ can be a default value or a value configured by RRC. Typically the x for PDSCH, e.g. k0, should be 0. All that means PUSCH/PDSCH transmission mapping type and start OS are known without further indication in DCI. Then, time domain resource allocation field can indicate the PDSCH/PUSCH allocation length L. 
In the following PUSCH TRA is discussed and same principle can be applied for PDSCH.
After receiving the PDCCH at OS n of slot m, corresponding PUSCH time domain resource can be allocated in same slot if the time domain resource assignment is not need to be cross slot. The corresponding PUSCH allocates form OS n+x to OS n+x+L-1. For example, in figure 1, receiving the PDCCH at OS 2 of slot m, and corresponding PUSCH of TRA1 (Time-domain Resource Allocation 1) can be allocated from OS 10 to OS 13 when PUSCH allocation length L is 4 and x=8. 

[bookmark: _GoBack]
Figure 1.  Time domain resource assignment in same slot  
After receiving the PDCCH at OS n of slot m, corresponding PUSCH time domain resource cannot be allocated in same slot if the time domain resource assignment have to be cross the slot. The Time domain resource assignment among 2 slots is not preferable. In this condition, corresponding PUSCH can be deferred to starting of the next slot, e.g. start from OS 0 to OS L-1 of slot m+1. The example can be in figure 2: UE receive the PDCCH at OS 2 of slot m, corresponding PUSCH time domain resource cannot be allocated in same slot when PUSCH allocation length L is 5 and x=8. Then, corresponding PUSCH of TRA2 should be allocated from OS 0 to OS 4 of slot m+1. In this sense, cross slot scheme is useful and can be implicitly applied. However, gNB can also determine to schedule more urgent data by use the smaller amount of symbols in current slot and allocate more frequency resource.


Figure 2.  Time domain resource assignment in different slot  

In the above scheme, comparing with current specification, potential status is less. Consequently, Time domain resource assignment can be more flexible when the payload size of Time domain resource assignment is same with current specification. The payload size of Time domain resource assignment can be 0, 1, 2, 3 or 4 bits. L can be any value of set {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14}, when the payload size of Time domain resource assignment is 4 bits. 
For PDSCH, similar rule can be adopted with same mapping type. 
Proposal 1: In URLLC scenario, DCI can indicate length of PUSCH/PDSCH as the time domain resource assignment.
The k0, k2 values can be configured as a default value.
Type B PDSCH mapping can be the main mapping type
One DCI scheduling can only schedule symbols in one slot. However, cross slot assignment can be applied if needed. 
3. Conclusion
According to the analysis given above, we have the following observations and proposals: 
Proposal 1: In URLLC scenario, DCI can indicate length of PUSCH/PDSCH as the time domain resource assignment.
The k0, k2 values can be configured as a default value.
Type B PDSCH mapping can be the main mapping type
One DCI scheduling can only schedule symbols in one slot. However, cross slot assignment can be applied if needed. 
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