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1 Introduction
In the previous meeting [1], some agreements about the transmission duration were given as follows:
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
Based on this agreement, this contribution gives the consideration points affecting the transmission duration.
2 Basic Considerations
There are three main differences of transmission block (TB) with the NR and the legacy LTE. The first is adoption of dynamic TDD mode, the second is consideration of slot aggregation, and the third is existence of mini-slot. These features require additional considerations to make TB resource allocation and its indication.
The basic scheduling unit in NR is slot, while a slot contains 7 or 14 OFDM symbols. To schedule large-size data, concepts of slot aggregation have been considered. The necessity of indicating the duration of a transmission is also argued to support this approach successfully.
Proposal 1: Dynamic indication for the transmission duration is introduced at least for the indication of slot-aggregated scheduling.
With the slot aggregation, the uncertainty of the position of possibly-inserted mini-slots gives another reason of detailed allocation and duration indication. The mini-slot for urgent URLLC packet is basically not considered for the NR resource allocation indication since they can lie on pre-emption, however, mini-slot scheduling for eMBB data packets or scheduled URLLC packets still requires indication of their positions. Insertion of mini-slots into a slot may be permitted (TDM) or not, however, definite division of slot-based frames and mini-slot based frames in aspect of frequency domain (FDM) are required if the insertion is not permitted. Besides, the range (or the dividing position) must be dynamically indicated for the FDM cases. Considering the role of mini-slot, the insertion cannot be configured semi-statically for TDM also.
Another concern is about the variable length of control regions or flexible ending controls for TDD switching. It makes to vary the possible starting and/or ending positions, even when there is no mini-slot. For the further considerations, we give the following observation.
Observation 1: The minimum number of bits for indication of the transmission duration is [image: image2.png][log,(s-d)]



, where [image: image4.png]


 is the number of possible starting positions and [image: image6.png]


 is the number of possible transmission duration.
Note that the indication can be performed by both semi-statically and dynamically. For example, some candidates of starting points can be ignored if another indication messages like the existence of additional control information are used at RRC configuration.
3 Comparison of the Alternations
From the last agreements and our considerations, there can be at least three alternations of indication method of the transmission duration.
Alternation 1: The indication of transmission duration gives the starting position, ending position, and aggregated slot number.
Alternation 2: The indication of transmission duration gives the starting position and symbol duration.
Alternation 3: The indication of transmission duration gives the ending position and symbol duration.
Since Alt. 3 is not intuitive, we compare Alt. 1 and 2. We give some assumptions for the comparison, they are:
(1) The slot length is 7.
(2) Mini-slot insertion is not considered since the aggregation of indication messages can make a goal.
(3) The possible starting position for RA is s that can be equal or less than 7.
(4) The possible ending position for RA is e that can be equal or less than 7.
(5) The possible number of variation of aggregated slots for RA is a.
Now, we consider the example in Fig. 1 showing two allocations having same slot duration but different aggregated slot number.
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Figure 1. An example of scheduling
For both cases (a) and (b) have same time duration as 7, but the aggregated slot numbers are different. From the assumptions, we can set the indication message with two alternations.
Example 1:
For (a) in Fig. 1:


Alternation 1: The duration indication message becomes (2, 5, 2).


Alternation 2: The duration indication message becomes (2, 11).
For (b) in Fig. 1: 


Alternation 1: The duration indication message becomes (5, 1, 3).


Alternation 2: The duration indication message becomes (5, 11).
Let the indication message in Alt. 1 as [image: image9.png](a,b,c)



 and Alt. 2 as [image: image11.png](a,d)



. From the received message [image: image13.png](a,b,c)



, the symbol duration [image: image15.png]


 can be obtained by [image: image17.png]d=7c+b—a



. On the other hand, [image: image19.png]


 and [image: image21.png]


 can be obtained from [image: image23.png](a,d)



 by [image: image25.png]=mod(a+d—1,7)
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. All of them are simple calculations, makes no critical difference of complexity. The choice may depend on the length of the total indication message.
The length of indication message for Alt. 1 becomes [image: image29.png][log,(s)][log,(e)][log,(a)l



 and length for Alt. 2 becomes [image: image31.png][log,(s)][log,(d)]



. The numbers s, d, e, and a are not determined yet, so we give our proposal as follows.
Proposal 2: Adopt Alternation 1 if the indication messages of both Alternations 1 and 2 have the same or smaller length.
4 Summary
The following summarizes the observations and the proposals in this contribution.
Observation 1: The minimum number of bits for indication of the transmission duration is [image: image33.png][log,(s-d)]



, where [image: image35.png]


 is the number of possible starting positions and [image: image37.png]


 is the number of possible transmission duration.
Proposal 1: Dynamic indication for the transmission duration is introduced at least for the indication of slot-aggregated scheduling.
Proposal 2: Adopt Alternation 1 if the indication messages of both Alternations 1 and 2 have the same or smaller length.
where
Alternation 1: The indication of transmission duration gives the starting position, ending position, and aggregated slot number. 
Alternation 2: The indication of transmission duration gives the starting position and symbol duration.
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