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Uplink aspects
· NPUSCH

In RAN1 #90bis it was agreed that “NPUSCH transmissions with 15 kHz subcarrier spacing are supported in all supported UL/DL configurations for NB-IoT TDD”. On the other hand, “3.75 kHz is also supported, in UL/DL configurations #1, [#3], #4, with the same definition of NB-slot and resource unit as FDD”.

	Agreements:
· NPUSCH transmissions with 15 kHz subcarrier spacing are supported in all supported UL/DL configurations for NB-IoT TDD.
· [bookmark: _Hlk499832421]3.75 kHz is also supported, in UL/DL configurations #1, [#3], #4, with the same definition of NB-slot and resource unit as FDD

	Open Issue:
Determine whether or not NPUSCH single tone with 3.75KHz is also supported in UL/DL configuration #3, which remained as a place holder in the agreements (see the brackets surrounding the #3 in the above agreement).
WFs:
R1-1721194 WF on NPUSCH for NB-IoT TDD – Ericsson, ZTE
R1-1721230 WF on single tone NPUSCH for NB-IoT TDD – Nokia, Nokia Shanghai Bell, LG Electronics



	Agreements:
· FFS if there any need for any other subcarrier spacing and/or slot structure for TDD
· This needs to take into consideration the co-existence of NPRACH and NPUSCH.

	Open Issue:
Determine whether on top of 15KHz and 3.75KHz subcarrier spacings for NPUSCH, there is “any need for any other subcarrier spacing and/or slot structure” 



· NPRACH

The NPRACH preamble as it was designed for FDD NB-IoT goes beyond 5ms (i.e., 5.6ms or 6.4ms), while the LTE TDD configurations only have 1, 2, or 3 contiguous UL subframes, reason why the NPRACH preamble cannot be supported as it is for TDD NB-IoT. In RAN1 #90bis, overall it was agreed that “TDD NPRACH supports at least 3.75KHz subcarrier spacing single-tone with frequency hopping” and that “NPRACH formats using G symbol groups with back-to-back transmission followed by a guard time (FFS guard time duration) are supported for 1, 2, and 3 contiguous uplink subframes”. Letting the following details to be decided at this meeting: 


	Agreements:
· TDD NPRACH supports at least 3.75KHz subcarrier spacing single-tone with frequency hopping.
· FFS if also 5 kHz subcarrier spacing is supported e.g. for UL-DL configuration #2

	Open Issue:
Determine whether on top of 3.75KHz subcarrier spacing for NPRACH, “5 kHz subcarrier spacing is supported e.g. for UL-DL configuration #2”



	Agreements:
· NPRACH formats using G symbol groups with back-to-back transmission followed by a guard time (FFS guard time duration) are supported for 1, 2, and 3 contiguous uplink subframes
· An NPRACH format is associated with one value of N (the number of symbols per symbol group) and CP duration
· G is FFS, and G≥2

	Open Issues:
For the NPRACH formats “supported for 1, 2, and 3 contiguous uplink subframes”, determine the value of G, which refers to the number of “symbol groups with back-to-back transmission followed by a guard time” (under the constrain that G≥2), and value of the “guard time duration”. 

For each symbol group associated to the above NPRACH preambles, determine the value of N, which refers to “the number of symbols per symbol group”, and the “CP duration”.

WFs:
R1-1721275 WF on NPRACH preamble format for short coverage – LG Electronics, Qualcomm, IITH, CEWiT, Reliance Jio.
R1-1721231 WF on NPRACH Design for NB-IoT TDD – Nokia, Nokia Shanghai Bell
[bookmark: _GoBack]R1-1721152 WF on NPRACH TDD NB-IoT Design, ZTE, Sanechips, LG Electronics.
R1-1721192 WF on NPRACH for NB-IoT TDD - Ericsson



	Agreements:
· P (number of symbol groups in a preamble) is even.
· For the G symbols groups that are transmitted back-to-back with 3.75 kHz subcarrier spacing, 3.75 kHz and 22.5 kHz hopping distances are supported.
· FFS the details of the hopping pattern
· FFS the hopping distance and pattern if 5 kHz subcarrier spacing is supported
· For the hopping between discontinuous transmissions within one preamble
· FFS hopping distance and hopping pattern


	Open Issues:
Determine the value of P, which refers to the “number of symbol groups in a preamble” (under the constrain that P is even).

Determine the hopping pattern for “the G symbols groups that are transmitted back-to-back with 3.75 kHz subcarrier spacing” (“3.75 kHz and 22.5 kHz hopping distances are supported”).

Determine the hopping pattern “if 5 kHz subcarrier spacing is supported”

Determine the “hopping between discontinuous transmissions within one preamble” (“hopping distance and hopping pattern”).

WFs:
R1-1721152 WF on frequency hopping of NPRACH for TDD NB-IoT – ZTE, Sanechips




	Agreements:
· Cell specific pseudo-random hopping is used between NPRACH preamble repetitions
· FFS details

	Open Issues:
Determine the “details” of the “Cell specific pseudo-random hopping is used between NPRACH preamble repetitions”






