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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. The work was initiated in the RAN4 #104 meeting and must be continued following the WF from previous meetings and the WID [3]. 
In meeting RAN4 #106-bis, the discussion on the WI has progressed and some issues were identified and left for further studies on the Way-Forward approved in that meeting [4]. 
In this document, Nokia’s views regarding the following topics are presented regarding the open issues on discontinuous coverage aspects including the measurement relaxation of the measurements on the serving cell.

[bookmark: _Toc116995842]Discussion
Most of the work related to the performance part has been finalized in the past meetings. From [4], it is clear that most open issues and issues left as FFS have been addressed for this Work Item. However, there are still some few pending issues under discussion. 
The first of them refers to the PHR reporting tables. 
	Issue 1: PHR reporting for NB-IoT in GEO
· Agreements
· Introduce a new PHR reporting table for NB-IoT in GEO and use legacy values in []
· Note: whether any revision of values is needed can be discussed in the maintenance stage




As we noted in our previous contribution in [5], the power headroom is not the same as the pathloss reporting. It is used to measure the difference between the UE   configured maximum output power as defined in TS 36.105 (Pcmax) and the estimated power used for UL-SCH or UL-NSCH transmission of the serving cell. Their existence is justified for being used by the network to adjust the UE UL transmit power. The link budget analysis provided for both NGSO and GSO in TR 36.763 shows that it is unlikely that there will be power headroom left for these UEs, as they are expected to be transmitted close to the maximum transmit power at all times. The applicability of the PHR report in NTN is rather limited, as the network does not expect the same flexibility on UL allocation of resources as in terrestrial networks.  
[bookmark: _Toc142671142]Changing the legacy values would require careful investigation of the optimum values to be used in each table, in the absence of such results, legacy values are preferred. 

[bookmark: _Toc142671143]Maintain the legacy values on the PHR tables for GEO and LEO. 


Test case for UL segmented transmissions
In the last meeting, it was agreed that a new test case will be introduced for the “timing test of UE when using UL segmented transmissions”. 
	Issue 3: Test for Segmented UL Transmissions 
· Agreements
· Define UE transmit timing accuracy test for UL segmented transmission in HD-FDD NB enhanced coverage test, only NGSO test configuration applies for this test. The test setup and test requirements in A.13.4.1.2.1 (HD-FDD NB1 standalone enhanced coverage test) Test 1 (DRX off) can be the starting point
· Introduce a similar test for eMTC




When the timing advance (TA) is shortening between segments, the feature of UL segmented transmissions, if configured, will cause the UE to “blank” PUSCH symbols and effectively introducing a gap between segments (a gap that is higher than the variation of the timing advance, caused by this “blanking” operation). However, this is not the intended use of this feature. 
This feature was created to introduce a gap between segments for the case where the TA is increasing between segments, to avoid a massive overlap between the previously transmitted segment and the segment to be transmitted next. In this case, it is likely there will be a small gap in transmissions. However, based on the requirements provided in TS 36.133 (see box below), it is unclear how the blanking of the PUSCH symbols will affect the measurement of the transmit timing advance for this test. It needs to be clarified that the “gap” is accounted for when the transmit timing accuracy is measured. 
	7.20A	UE transmit timing for NB-IoT for Satellite Access
7.20A.1	Introduction
The Category NB1 UE shall have capability to follow the frame timing change of the connected eNode B. The uplink frame transmission takes place  before the reception of the first detected path (in time) of the corresponding downlink frame from the reference NB-IoT cell.
UE shall use the serving NB-IoT cell as the reference cell for deriving the UE transmit timing. UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are defined in the following requirements.

7.20A.2	Requirements
The UE initial transmission timing error shall be less than or equal to Te where the timing error limit value Te is specified in Table 7.20A.2-1. This requirement applies when it is the first transmission in a DRX cycle or the first transmission in a repetition period (R>1) for NPUSCH and NPRACH, the first transmission after an uplink transmission gap in a repetition period (R>1) for NPUSCH and NPRACH transmission, or it is the transmission on PUR.



Hence, we propose:
[bookmark: _Toc142671144]For the transmit timing test case for UL segmented transmissions, use a scenario where the timing advance is increasing from one segment to the next segment. 
[bookmark: _Toc142671145]RAN4 to clarify the objectives of the test and how the UL transmission gap will be accounted for when measuring the transmit timing accuracy. 
[bookmark: _Toc142671146]Clarify whether the agreed test for UL transmit timing accuracy for UL transmission applies to PUSCH, PRACH or both.


[bookmark: _Toc116995848]Conclusion
Regarding the discussion on this paper about performance aspects related to IoT NTN, the following set of observations and proposals were made:

Observation 1: Changing the legacy values would require careful investigation of the optimum values to be used in each table, in the absence of such results, legacy values are preferred.
Proposal 1: Maintain the legacy values on the PHR tables for GEO and LEO.
Proposal 2: For the transmit timing test case for UL segmented transmissions, use a scenario where the timing advance is increasing from one segment to the next segment.
Proposal 3: RAN4 to clarify the objectives of the test and how the UL transmission gap will be accounted for when measuring the transmit timing accuracy.
Proposal 4: Clarify whether the agreed test for UL transmit timing accuracy for UL transmission applies to PUSCH, PRACH or both.
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