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1 Introduction

In RAN1 #88bis, the following were agreed for short scheduling duration.
Agreement:
· UE can be configured to “monitor DL control channel” in terms of slot or OFDM symbol with respect to the numerology of the DL control channel
· Specification supports occasion of “DL control channel monitoring” per 1 symbol with respect to the numerology of the DL control channel
· Note: This may not be applied to all type of the UEs and/or use-cases
· FFS whether or not total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per symbol can exceed the total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per slot
· Data channel (PDSCH, PUSCH) duration and starting position
· Specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz
· Note: This may not be applied to all type of UEs and/or use-cases
· UE is not expected to blindly detect the presence of DMRS or PT-RS
· FFS: Whether a 1 symbol data puncturing can be indicated by preemption indication
· FFS: combinations of data duration and granularities of data position
· Specification supports data having frequency-selective assignment with any data duration
· FFS: relations between “DL control channel monitoring” occasions and data channel durations

· Note: this is addition to the agreements at RAN1#86.
· Note: 1-symbol case may be restricted depending on the BW.
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 RAN1 NR AH#3, the following were agreed for a DL/UL transmission of a TB that spans multiple slots
Agreements:

· For grant-based DL or UL, transmissions where a TB spans multiple slots or mini-slots can be composed of repetitions of the TB

· The repetitions follow an RV sequence 

· FFS how the sequence is defined in specification

· FFS if there is one repetition of the TB per slot in the case of repetitions using mini-slots

· FFS for grant-based DL or UL transmissions, if a TB can span multiple slots without repetitions

This contribution considers remaining aspects for short scheduling durations. Note this contribution is re-submission of R1-1716012.
2 Discussion
PDCCH monitoring occasion and data duration 
NR supports that a UE can be configured to monitor DL control channel in terms of OFDM symbols. For example, the UE can be configured to monitor PDCCH in every K OFDM symbols where K≥1. A motivation to introduce configurable PDCCH monitoring occasion is to minimize the UE’s PDCCH blind decoding overhead and power consumption. For scheduling flexibility and efficiency, NR should be able to schedule PDSCH/PUSCH in any symbol (e.g., from symbol 0 to symbol K-1, and also slots) between two PDCCH monitoring occasions, which can be achieved by indicating start/end symbols or start symbol and duration for the PDSCH/PUSCH transmission relative to the symbol of the PDCCH transmission. 
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Figure 1 Example of PDCCH monitoring occasion and data duration
Then, it is questionable whether the scheduled data duration can be across a PDCCH monitoring occasion as shown in Figure 1 (b). If it is allowed, the UE behavior in PDCCH monitoring occasion overlapped within the scheduled data duration needs to be considered. For example, to minimize UE power consumption the UE may be allowed to skip PDCCH monitoring at the configured occasions when it overlaps with the scheduled durations. However, this may cause an additional delay for receiving PDSCH/PUSCH for subsequent transmissions and/or TPC commands, triggering of A-CSI/SRS, etc. If scheduled data duration cannot be across the configured PDCCH monitoring occasion as in Figure 1 (a), joint coding at least of starting position and data duration can be considered to save a number of bits in a DCI.
Observation 1: Further studies are required whether the scheduled data duration can be across the configured PDCCH monitoring occasion.
Scheduling timing for a short data duration
In NR, there are three timings for scheduling and feedback, 1) timing between DL assignment and DL data transmission, 2) timing between UL assignment and UL data transmission, and 3) timing between DL data reception and its HARQ-ACK feedback. In LTE, the above timings are fixed as n+4 for FDD or determined by semi-static UL/DL configuration for TDD in unit of a subframe. NR supports various numerologies such as multiple subcarrier spacing, and variable transmission duration, the timings can be defined as a unit of either a reference length (e.g. slot) for a given numerology or as a unit of configured number of OFDM symbols for a given numerology. Because the UE may have different capability of minimum processing time according to subcarrier spacing, TTI length, etc, it is desirable that scheduling timing should be carefully defined, especially for short data duration. In addition, since flexible timing may not be necessary for all services (e.g. for latency sensitive services) so that a default timing based on the minimum processing timing may be considered to reduce the amount of information carried by NR-PDCCH.
Observation 2: For some use case, default timing based on the minimum processing timing is beneficial to reduce the amount of information carried by NR-PDCCH 
Different link direction in a short data duration
It was agreed that most of design aspects for slot will be re-used for scheduling with a short data duration as much as possible. For a slot, the slot can contain symbols for different link direction to enable self-contained operation and/or dynamic TDD operation. However, the use case that the short data duration can have different link direction is not clear and its feasibility is also questionable. In addition, it is expected that overhead for switching direction (i.e. guard symbol) over few symbols is significant compared to that for the slot. Furthermore, if link direction and the number of symbols for each direction over the short data duration can be dynamically changed, gNB/UE complexity can be significantly increased. Therefore, it is desirable that a number of scheduled symbols should only contain symbols for the same link directions, and further studies are required whether the number of symbols can contain symbols for different link directions.

Proposal 1: A short data duration does not contain symbols for different link directions.
3 Conclusions 

This contribution discusses design aspects for scheduling with short duration and proposes the following based on the discussion:
Observation 1: Further studies are required whether the scheduled data duration can be across the configured PDCCH monitoring occasion.

Observation 2: For some use case, default timing based on the minimum processing timing is beneficial to reduce the amount of information carried by NR-PDCCH 
Proposal 1: For short data duration, it should not contain symbols for different link directions
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