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[bookmark: _Toc116995841]Introduction
In Rel-17, support for NB-IoT and eMTC over NTN was studied in [1] and defined in RAN1, RAN2, and RAN3 under the Work Item described in [2]. RAN4 requirements will be defined in a release-independent manner in Rel-18. 
In this document, Nokia’s views regarding the following topics are presented regarding maintenance needed discontinuous coverage enhancements.

[bookmark: _Toc116995842]Discussion
Requirements on Discontinuous Coverage
The current specification is lacking some further definitions on the requirements that are applicable to the UE under discontinuous coverage. There is a statement that repeats itself in several clauses, that is ambiguous and needs to be addressed. In clause 4.7A.2, the following is specified:

	TS 36.133 clause 4.7A.2

Editor’s note: FFS on how to capture following agreement:
When the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities, then after t-service-r17 is reached and the UE is out of coverage, the UE may delay or resume cell measurements/search till when the UE is in coverage. Definition of in coverage is FFS.




First of all, the exact wording and what entails the specification intent under the FFS have been matter of thorough discussion among companies for many meetings. One important observation is that the same sentence is not under FFS in the clauses for NB-IoT. 
The sentence “UE may delay or resume cell measurements/search till when the UE is in coverage” is unclear. 
The sentence above provide several different combinations of possibilities for this UE:
a) [bookmark: _Ref163239762]The UE may delay measurements till when the UE is in coverage: it is rather clear what delaying measurements in this case mean. The UE will postpone any measurements while not in coverage. However, as the UE will camp in a different cell, instead of measurements, the most applicable term here would be “search” which is covered by the second possible combination of possibility.
b) The UE may delay cell search till when the UE is in coverage: clear, and addresses the problem raised in a)
c) The UE may resume cell measurements till when the UE is coverage: this sentence means that the UE will resume measurements (implying continuation of measurements) until the UE is no longer in coverage, which is exactly the opposite to what was intended for this case, where the UE is allowed to not perform measurements while not in coverage. 
d) The UE may resume cell search till when the UE is coverage: same as above, the UE shouldn’t perform cell search while not in coverage.
This sentence needs to be modified to be more clear. Besides the meaning “UE is not required to perform measurements” has been already agreed on the clause above. 
[bookmark: _Toc163239959]In TS 36.133,  remove phrase: “When the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities, then after t-service-r17 is reached and the UE is out of coverage, the UE may delay or resume cell measurements/search till when the UE is in coverage.”
The other part is related to the ongoing discussion about the definition of “in-coverage” for the continuation of the measurements. No consensus has been reached yet. But, even in the absence of a current agreement, the FFS in the specification shall be addressed, as this cannot remain open as an editor note in the final version of the spec. 
There are two main opposing views:
· The UE is expected to be in coverage when, based on received parameters from SIB32, the UE is within the estimated coverage area. OR
· The UE is in coverage after the UE has already started to performing measurements and found a suitable cell.

We think that the complicating factor in this discussion is the “in-coverage” definition. The “in-coverage” implies that the UE is within radio coverage range, which can only be determined after the UE has already starting the measurements. Consequently, this leads to a conundrum: saying that the UE needs to restart measurements after in-coverage, means that the UE needs to measure first, until it determines it is in coverage, for then to be required to be measured. 
To avoid this, from RAN4 point of view, we can simplify the requirements:
In order to remove the FFS from the specification text, we propose to maintain the generic description but in line with RAN4 intention:
[bookmark: _Toc163239960]In TS 36.133, do not not define “in-coverage” status. 


[bookmark: _Toc116995848]Conclusion
In this paper we discussed maintenance aspects related to the discontinuous coverage specification. The following proposals were made:
Proposal 1: In TS 36.133, rephrase: “When the UE is provided with t-serviceStart-r17 and has discontinuous coverage capabilities, then after t-service-r17 is reached and the UE is out of coverage, the UE may not perform idle mode measurements until t-serviceStart-r17 is reached.”
Proposal 2: In TS 36.133, do not not define “in-coverage” status.
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