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Introduction
It seems that every time somebody brings up something to do with transmission repetitions and grant-based/grant free access there is some kind of objection to that feature with slot aggregation and boom! The topic is shut down.  Many man hours have been lost on such trivia.
Well, this contribution aims to put an end to all that, at least for the topic at hand, and why not?   We show that the use cases for "K Repetitions" of a slot and slot aggregation are actually different.  We also propose that signaling be provided so there is a unified solution and everyone is happy.
First, though, we'll review some of the relevant agreements and contributions from meetings past, and highlight the use cases mentioned for slot aggregation and K Repetitions
Slot Aggregation and K Repetitions: Previous Agreements, Relevant Contributions, and Proposal

RAN1 #86bis

R1-1610129 Summary of [86-19] Discussion on Slot Structure Use Cases
"The slot lengths among companies seemed almost evenly divided between 7 and 14 symbols, with a slight majority opting for 14 slots. It was widely accepted that slot aggregation should be supported e.g., through dynamic L1 indication of semi-static RRC signaling. For cases where companies sought 14, it was clear from some proposals that the intention was to have more flexibility as well as less signaling overhead by exploiting more symbols. It is not clear 7-symbol slot aggregation would accomplish the same, although this ultimately would depend on the specification of structures and how they would be configured."


Agreements:
· Slot aggregation is supported
· Data transmission can be scheduled to span one or multiple slots

R1-1609618	On slots and mini-slots  Ericsson
The slot/mini-slot structures should support the following:
· Slot size suitable for MBB traffic
· Subframe boundary aligned to a slot boundary
· Mini-slot with small size suitable for URLLC traffic
· Possibility to start transmission on “any” OFDM symbol (for URLLC and operation in unlicensed bands)
· Possibility to schedule individual slots
· Possibility to schedule multiple slots at a single control occasion
· Both individual control of different slots and “slot aggregation” for longer durations
· Possibility for fast feedback at the end of a slot
· Possibility to schedule individual mini-slots
· Possibility for fast feedback at the end of a mini-slot (?)
· Possibility to run the system such that (some of the) UL feedback never collides with DL from other cells in TDD

RAN1 #88
Agreements:
· For DL DMRS port multiplexing, FDM (including comb), CDM (including OCC and Cyclic …

· Support DMRS bundling in time domain
· At least time domain bundling with slot aggregation of DL-only slots is supported
· DMRS pattern within the first slot is not impacted by the time domain DMRS bundling
· FFS: Consider further overhead reduction of DMRS in case of bundling in time domain
· Consider whether to use mechanism of UE-assisted DMRS configuration. 
· Consider  whether to use UE-assisted configuration of PRG size

R1-1702638	Slot Aggregation	Qualcomm Incorporated
There are several use cases which may necessitate the use of slot aggregation based on UE capability in terms of the processing timeline, mmW operation, larger gap requirements, etc…
In rural/suburban deployments where far away gNBs can have LOS-like conditions with propagation loss close to free space, DL to UL interference can be of concern. Antenna downtilting should help limit the reach of the gNB transmissions and limit the interference impact. However, in certain cases, the transmissions of a faraway gNB can reach the gNB of interest with some propagation delay and can interfere with the UL reception from UEs served by this gNB, ... For sufficient protection, the gap would need to be larger than the 1-way propagation delay between the gNBs. As an example, transmission from a 20 km away gNB would arrive with 67 s delay and can significantly interfere with the UL reception unless there is sufficient gap allocated. 

R1-1702992	Slot Aggregation	Samsung
Control signalling overhead for scheduling can be reduced from slot aggregation where the amount of overhead reduction is in proportion to the number of aggregated slots. The conceivable options for slot aggregation are as follow:
Option 1: Single scheduling grant in a slot schedules N (N1) Transport Block (TB) transmissions in N slots (i.e. an independent transport block per slot)
· Each TB is mapped on each slot and associated with its own HARQ process.
· N HARQ-ACKs are feedbacked in response to N TBs.
· LTE eLAA adopted option 1 as a multi-subframe scheduling operation.
Option 2: Single scheduling grant in a slot schedules the same Transport Block (TB) transmissions in N slots (i.e. same transport block with RV change in each slot)
· The same TB is mapped on each slot possibly with varying redundancy version (RV)
· The TB (i.e. the same across N slots) is associated with a single HARQ process. 
· A single HARQ-ACK is feedbacked in response to the TB.
· LTE TTI bundling and eMTC work in accordance with option 2. That is, the coverage extension would be the main benefit of option 2.
Option 3: Single scheduling grant in a slot schedules a single Transport Block (TB) transmission in N slots (i.e. a single transport block across N slots)
· The TB is mapped across N slots and associated with a single HARQ process.
· The TBS is relatively larger in proportion to the number of aggregated slots.
· A single HARQ-ACK is feedbacked in response to the TB.
RAN1 #AH1 NR 
5.1.3.3 DL/UL data scheduling and HARQ procedure
Agreements:
· For an UL transmission scheme with/without grant
· K repetitions including initial transmission (with the same or different RV and FFS with different MCS) (K>=1) for the same transport block are supported
· FFS the way K is determined
· FFS: hopping mechanisms over the transmissions

The context in which this agreement was made was in the area of URLLC transmission, especially contemporaneously with eMBB transmission as well as grant-free access. (See [11].)

1. Slot Aggregation and Repetitions of Grant-based/Grant-free transmissions evolved separately in the course of separate discussions on scheduling Grant-based Access and URLLC/Grant-free access respectively.
a. The use case for repetition involved the ultra-reliable part of URLLC, in cases where low latency may not be an issue or where repetition may or may not be achieved in the frequency domain.
b. The use case for slot aggregation involved inter-cell interference issues that would arise from, among other things, inter-cell interference issues that might arise in the use of self-contained subframes.
2. However the fact that Slot Aggregation and Repetition serve potentially different objectives does not rule out the possibility of a unified solution.  This unified solution would allow for a unified signaling frame work for multi-subframe transmission, including repeated codeword transmission, for grant-based and grant-free access.
a. This unified solution would allow both scheduled transmission of consecutive slots and subframes and repetition of codewords which may or may not be contiguous in time.
Proposal:
A unified solution to scheduling of consecutive slots and subframes should be specified, both for L1 signaling and for higher layer (re)configuration.  This scheduling of consecutive slots, resources and subframes which can include repetition of codewords may or may not be contiguous in time.


Conclusions
[bookmark: _GoBack]We recommend the Proposal above be adopted by RAN1.
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