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Collision of NPUSCH and NPRACH
In NB-IoT, the following two behaviors are defined:

In 36.211, Clause 10.1.6:

----- Start 36.211 -----




NPRACH transmission can start only  time units after the start of a radio frame fulfilling . After transmissions of  time units, a gap of  time units       shall be inserted.
----- End 36.211 -----


In 36.211, Clause 10.1.3.6:
----- Start 36.211 -----

If a mapping to  slots or a repetition of the mapping contains a resource element which overlaps with any configured NPRACH resource according to NPRACH-ConfigSIB-NB, 



-	for  the NPUSCH transmission in overlapped slots is postponed until the next  slots not overlapping with any configured NPRACH resource. 




-	for  the NPUSCH transmission in overlapped   slots is postponed until the next  slots starting with the first slot satisfying and not overlapping with any configured NPRACH resource.
----- End 36.211 -----

The specification is not clear about whether the “NPRACH resource” reference to use for postponing NPUSCH includes the NPRACH gaps or not. 

Focusing on the current wording of the specification, probably the most reasonable interpretation of “NPRACH resources” is that of “resources in which NPRACH can be transmitted”, which excludes the aforementioned gaps.

From a technical point of view, the NPRACH gap is introduced for allowing DL monitoring to reduce frequency error and/or drift for the UE transmitting NPRACH (note that the objective of this gap is different from the DL gap, which targets scheduling of UEs in good coverage during a large NPDCCH/NPDSCH repetitions). From the point of view of a UE that is transmitting NPUSCH, there is no drawback on using those resources for transmitting NPUSCH. Postponing NPUSCH also during these gaps may result in reduced UL spectral efficiency due to waste of resources. 



The two cases are depicted below



Therefore, based on the reasoning above, we make the following proposals:

Proposal 1: When determining the “NPRACH resource” for postponing of NPUSCH, such NPRACH resource does not include the NPRACH gaps (i.e., the UE transmits NPUSCH during the NPRACH gaps).

Proposal 2: RAN1 to discuss whether a change in the specification is needed to unambiguously implement proposal 1.
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