3GPP TSG RAN WG1 Meeting #89


     R1-1709028
Hangzhou, China, 15th - 20th, May 2017.
Agenda Item:
7.1.3.3.1
Source: 
KT Corp.
Title:
Indication of Transmission Duration
Document for:
Discussion and Decision

1 Introduction
In the last 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
The scheduling unit in NR is slot, while a slot contains 7 or 14 OFDM symbols. To make large-size data scheduling, concepts of slot aggregation has been considered. To support this approach successfully, the necessity of indicating the duration of a transmission is argued.
Above the slot aggregation, the uncertainty of the length of control channel region became another reason of indication. The main concern is about the existence of common control message or flexible ending controls for TDD switching. Unlike the legacy LTE frame structure, possible starting and/or ending positions can be vary by these issues. From these considerations, we give two observations.
Observation 1: The minimum number of bits for indication of the transmission duration is [image: image2.png][log,(s-e-a)l
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 is the number of supporting starting positions, [image: image6.png]


 is the number of supporting ending positions, and [image: image8.png]


 is the number of maximum aggregated slots in one scheduling to be supported in the specification.
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 can be ignored if another indication messages like the existence of additional control information are used. On the other hand, the existence indication can also be substituted with the indication of starting/ending position.
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 only gives the information of the number of aggregated slots.
Alternation 2: The indication only gives the information of the number of symbols.
Alternation 3: The indication gives the information of the starting position and the number of symbols.
Alternation 1 has shortest indication messages, and is adoptable when there is no starting/ending position variation or external messages can give the information. Alternation 1 is also useful when the starting/ending position can be determined semi-statically.
Alternation 2 is adoptable when there is no dynamic starting ‘or’ ending position variation, and there is no external indication for the left position. There are two variations with this alternation. The first is using the number of symbol itself, and the second is using the combination of the number of slots and starting (or ending) position. Since many general integers smaller than the maximum value do not need to be supported on the formal scheduling management, the second variation can be more reasonable to shorten the indication message.
Alternation 3 is adoptable when there are both dynamic starting and ending position variations. Like Alternation 2, there are two variations such that the first is using the number of symbol and starting (or ending) position, and the second is using the combination of the number of slots, the starting position, and the ending position. By the same reason, the second variation can be more reasonable.
As we mentioned above, the indication of starting/ending position can also give the information of existence about additional control information. From these considerations, we give the following proposal.
Proposal 1: Adopt individual indication of starting or ending position at least when dynamic variation of the starting or ending positions across the scheduling unit is supported.
If the three information are indicated individually, the total number of bits for indication becomes [image: image14.png][log,s]| + [log,el] + [log, al
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 are 2’s power.
4 Summary
The following summarizes the observations and proposals in this contribution.
Observation 1: The minimum number of bits for indication of the transmission duration is [image: image24.png][log,(s-e-a)l
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 is the number of supporting starting positions, [image: image28.png]


 is the number of supporting ending positions, and [image: image30.png]


 is the number of maximum aggregated slots in one scheduling to be supported in the specification.
Proposal 1: Adopt individual indication of starting or ending position at least when dynamic variation of the starting or ending positions across the scheduling unit is supported.
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