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1. Introduction
In 3GPP RAN1 #88bis meeting, the following agreement on time domain resource allocation for data channel were made and many FFSs were provided. 
Agreements:
· 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.
In 3GPP RAN1 NR Ad-Hoc #2 meeting, the following agreement on transmission durations of initial transmission and retransmission has been made.
Agreements:
· For HARQ,
· The retransmissions can occupy a different frequency allocation than the initial transmission (Note, this is supported in LTE)

· For downlink, the transmission durations for a given TB may not be the same in some cases.

· Among initial transmission and retransmissions for a data having fixed DMRS position relative to the start of the slot

· Among initial transmission and retransmissions for a data having fixed DMRS position relative to the start of the data

· FFS: other cases

· For uplink at least scheduled by a UL grant, the transmission durations for a given TB may not be the same in some cases.

In this paper, we provide our views on how to configure and indicate the data transmission duration, in which, both semi-static and dynamical mechanism were considered for some scheduling cases. Meanwhile, the relationship between scheduling granularity with DCI format was also considered.


2. Discussion  
As proposed by many proponents in previous meetings, EMBB and URLLC should use different DCI formats. We assume typically, EMBB traffic would be scheduled for slot level transmission, while, symbol level scheduling would be preferred for URLLC. But sometimes for EMBB it may be preferable to use symbol level scheduling (i.e. data transmission duration is a small number of symbols), because a very large bandwidth/part may be allocated to the UE, which may allow transmission to be completed in much less than one slot. This may be particularly desirable for LAA operation. On the other hand, URLLC can use the slot level scheduling (i.e. data transmission duration is in number of slots), especially when the SCS is large (e.g. 120 kHz or 240 kHz). So for a given DCI format, regardless of whether it is used for EMBB or URLLC, both slot level scheduling and symbol level scheduling should be supported, otherwise UE blind decoding processing might be increased in order to receive two different DCI formats.
A simple way to progress time domain resource allocation is that RRC specifications may contain a set of all possible time domain scheduling cases for a UE/DCI format, which may include different start positions, length, and granularity. Cross-slot/symbol scheduling cases may also be included. Then the gNB uses a field in the DCI to indicate an index to one of the set. However, it is hard to list all the possible cases in RRC especially for e UEs with different capabilities which support many kinds of services, and if the set only contains some of the possible cases, the flexibility will be limited. So we should use a similar mechanism to LTE frequency resource allocation, a field in DCI should be used to indicate the exact time domain resources allocation, but a small number of allocation types should also be developed.
As described above, for each DCI format, a specific field should be included to indicate which time domain resources are scheduled, and on top of that, some RRC configuration parameters can also be used to determine the type of scheduling of time domain resources. The length of the resource indication field can be configured for the maximum number of slots/symbols required according to the use case of the current DCI format.
Based on the above description, we can give the following proposals: 
Proposal 1: For each DCI format, regardless of whether it is used for EMBB or URLLC, both slot level scheduling and symbol level scheduling need to be supported. 

Proposal 2: For each DCI format, a specific field is used to indicate the data transmission duration, and its length can be configured for the maximum number of slots/symbols required according to the use case of the current DCI format. 

Time domain scheduling granularity, i.e. slot/slots/symbol/symbols can be configured semi-statically by RRC per DCI format, which means for different DCI formats there is respective time domain granularity which can be configured for one UE. And the field in DCI mentioned above can indicate the actual scheduled time resources based on this granularity. This is applicable in many use cases. But maybe in some other cases, we need to dynamically change the time domain scheduling granularity, e.g. for the case that the transmission duration can be changed between initial transmission and retransmission which has been agreed during last meeting. If we want to achieve that, the scheduling granularity, i.e. slot/slots/symbol/symbols should be indicated by another field in the DCI, and this field indicates one value from a candidate set which is configured by RRC.
Based on the above description, we give the following proposals: 
Proposal 3: A semi-static configuration mechanism should be supported for the time domain scheduling granularity.
Proposal 4: A dynamic mechanism may also be supported for the time domain scheduling granularity in some cases, and for these cases an additional field in DCI should be present to indicate one value from a candidate granularity set configured by RRC. 
Before RRC has been configured or while it is being reconfigured, the duration of data transmission in a data channel for the UE would be unknown, as long as the UE does not know the time domain scheduling granularity. In such cases the UE would not properly understand that field in DCI which is used to indicate the data transmission duration. So a default value for the time domain scheduling granularity is needed, and for example, we could specify it as one slot. In the case of dynamically notifying the time domain scheduling granularity to UE a particular value such as all “0” can be used to indicate the default granularity.
Proposal 5: A default value for the time domain scheduling granularity is needed, e.g. one slot.
In LTE, there are three frequency domain resource allocation types, i.e. type 0, type 1, type 2. Similarly, in NR, we could define some time domain resource allocation types, allowing every UE to properly understand the field in the DCI which is used to indicate the data transmission duration. The time domain resource allocation method, which determines how to indicate the data transmission duration in the field of DCI, could be presented in two types: bitmap or starting position + number of symbols/slots or starting position + ending position. And regarding configuration of the time domain resource allocation type in NR, we propose three candidate methods to consider:
· Pre-configured according to the granularity: If the granularity is slot/slots, to support slot aggregation and cross-slot scheduling, it might be more suitable to use the field as a bitmap; and if the granularity is symbol/symbols, in order to indicate which symbol is the data start position, and assuming that the scheduled symbols are almost continuous, it might be more suitable to use the field to indicate starting position + number of symbol/symbols or starting position + ending position.
· Configured semi-statically by RRC: Using RRC signaling to configure the time resource allocation type. In the absence of RRC configuration a default would be needed.
· Configured dynamically and indicated by DCI: In this scheme the time resource allocation type can be indicated by some additional bit(s) in DCI, e.g. 1 or 2 bits can be used in this field to indicate which time resource allocation type is used, like LTE, in DCI format 1, a “Resource allocation header” is used to indicate whether resource allocation type 0/1 is used. Another way is to distinguish between different time domain resource allocation types by different DCI formats, similar to the difference between DCI format 1 and 1A in LTE.
For the pre-configured mechanism, no additional signaling is required but the use case for each time resource allocation type is limited. For the semi-static RRC configuration mechanism, RRC signaling is needed and flexibility is limited. For the dynamic configuration and DCI indication mechanism, more flexibility is available but additional bits in the DCI or additional DCI formats are required. So in this contribution, we do not preclude any of these three options, which one or ones will be chosen needs further study and discussion.
Proposal 6: There are three options on how to configure time resource allocation type: pre-configured according to the granularity, configured semi-statically by RRC or configured dynamically and indicated by DCI, and which one or ones will be chosen needs further study and discussion.


3. Conclusion
In this contribution, our views on time domain resource allocation were provided. We had the following proposals.

Proposal 1: For each DCI format, regardless of whether it is used for EMBB or URLLC, both slot level scheduling and symbol level scheduling need to be supported. 

Proposal 2: For each DCI format, a specific field is used to indicate the data transmission duration, and its length can be configured as the maximum supported number of slots/symbols according to the use case of current DCI format. 

Proposal 3: A semi-static configuration mechanism should be supported for the time domain scheduling granularity.

Proposal 4: A dynamic mechanism should also be supported for the time domain scheduling granularity in some cases, and for these cases an additional field in DCI should be present to indicate one value from a candidate granularity set configured by RRC. 
Proposal 5: A default value for the time domain scheduling granularity is needed, e.g. one slot.

Proposal 6: There are three options on how to configure time resource allocation type: pre-configured according to the granularity, configured semi-statically by RRC or configured dynamically and indicated by DCI, and which one or ones will be chosen needs further study and discussion.
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