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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 #108, 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.

[bookmark: _Toc116995842]Discussion

On the measurements conditions on NGSO Serving Cell. 
The issue 1-1 in R4-2314433 [4], discusses whether the measurement relaxation for the serving cell measurements in RRC_IDLE should be further enhanced by new relaxation triggers. 
	Issue 1-1: NGSO, serving cell measurement 
Further discussion on the following propels and its side conditions.
· Proposal 1: In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN (eMTC and NB-IoT): 
· The time span to T-service is longer than k, where k = 4 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle. 
· Proposal 2: When t-service is configured, the UE might perform cell selection procedure instead of cell reselection procedure, when the time span to T-service is smaller than k, where k = 2 DRX cycle if not configured with eDRX_IDLE cycle, and k = 1 eDRX cycle if configured with eDRX_IDLE cycle. 




From the mobility point of view in RRC_IDLE there are two main reasons to perform Serving Cell measurements:
1. To initate measurements of neighbor cells if the criterion S is not met
2. To rank the serving cell for the cell reselection procedure
[bookmark: _Toc135061225][bookmark: _Toc149938458]The main reason to execute serving cell measurements is to trigger neighbor cell measurements. 

However, these two points are affected by the existence of t-service on the cell:
· Initiation of neighbor cell measurements: When t-service is configured, neighbor cell measurements will be initiated at the time-to-trigger, Ttrigger, regardless of the condition on the serving cell. Therefore, the evaluation of the S-Criteria is not paramount for the initiation of the neighbor cell measurements when the time approaches t-service. 
· Ranking of the cell for cell reselection procedure: If the trigger for initiating neighbor cell measurements is time-based, and not based on the conditions of the serving cell, the likelihood is that the serving cell conditions are good.  The presence of “good” neighbor cell measurements is likely to delay the cell reselection. This situation is depicted in Figure 1.


[image: ]
[bookmark: _Ref149657334]Figure 1. The presence of good serving cell measurements (blue), better than neighbor cell measurements (green), before t-service, will delay the cell reselection at the UE side, even though the UE has full knowledge of the disappearance of the serving cell. 
[bookmark: _Toc149938459]Measuring the serving cell before t-service might cause unnecessary delay on cell reselection procedure. 
The presence of “t-service” indicates the cell will stop providing coverage for this UE in a given point in time, the fact that the S-Criteria has not been met and the UE is in relaxation mode indicate that the radio conditions on the serving cell are good. So, it is known, by the UE that the cell is disappearing, but the radio measurements are not useful to trigger cell reselection. There is no advantage in delaying the cell reselection for this UE. 
Therefore, we propose:
[bookmark: _Toc149938460]A UE in relaxation mode, is allowed to skip serving cell measurements after Ttrigger and perform cell selection procedure immediately after t-service is reached.  

Relaxation Factor 
The relaxation factor for GSO and NGSO satellites have been discussed throughout many meetings. This issue was addressed in [5][6]. In our view there is no need to introduce a different scaling factor for the different scenarios. We will hereby reproduce the discussion presented in [6]:
The measurement relaxation factor is a function of the DRX cycle length and the “relaxation factor” defined by the network: numDRX-CyclesRelaxed. As demonstrated by the tables below [7]:
	Table 4.6A.2.1A-1: The relaxation factor N for a UE not configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	0.32
	Min(n , 8)

	0.64
	Min(n , 8)

	1.28
	Min(n , 8)

	2.56
	Min(n , 4)

	5.12
	Min(n , 2)

	10.24
	1

	Note:	n is signalled by the network by using numDRX-CycleRelaxed-r15 defined in TS 36.331 [2].



Table 4.6A.2.1A-2: The relaxation factor N for a UE configured with eDRX IDLE cycle
	DRX cycle length [s]
	Value

	
	2.56 ≤ PTW length [s] < 5.12
	5.12 ≤ PTW length [s] < 7.68
	7.68 ≤ PTW length [s] < 12.8
	12.8 ≤ PTW length [s] < 23.04
	23.04 ≤ PTW length [s] 

	0.32
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 8)
	Min(n , 8)

	0.64
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)
	Min(n , 8)

	1.28
	N/A
	1
	Min(n , 2)
	Min(n , 4)
	Min(n , 8)

	2.56
	N/A
	N/A
	1
	Min(n , 2)
	Min(n , 4)

	5.12
	N/A
	N/A
	N/A
	1
	Min(n , 2)

	10.24
	N/A
	N/A
	N/A
	N/A
	1

	Note:	n is signalled by the network by using numDRX-CycleRelaxed-r15 defined in TS 36.331 [2].






So, as the parameter numDRX-CyclesRelaxed can be configured in 4 different values (1, 2, 4 and 8), the proposal to divide the relaxation factor by a factor of 2, does not introduce any new range of relaxation that cannot be already configured by NW, as presented in Table 1.
Table 1. Analysis of the relaxation factor if reduced by a factor of 2
	DRX cycle length [s]
	Allowed values for the relaxation factor
	Allowed values for the relaxation factor if reduced by a factor of 2

	0.32
	1, 2, 4, 8
	0.5, 1, 2, 4

	0.64
	1, 2, 4, 8
	0.5, 1, 2, 4

	1.28
	1, 2, 4, 8
	0.5, 1, 2, 4

	2.56
	1, 2, 4
	0.5, 1, 2

	5.12
	1, 2
	0.5, 1

	10.24
	1
	0.5



The values highlighted in yellow on Table 1 can already be configured without the introduction of the scaling factor. Whereas the value in red (0.5) does the exact opposite of “relaxing” the measurements, as it reduces the spacing between measurements, which is not in the spirit of the feature. Therefore, introducing the relaxation factor brings no benefit in terms of configurable relaxation factor, and introduces problems by “unrelaxing” measurements under certain conditions. Similar exercise can be made for the relaxation factor configured with an eDRX cycle. 


[bookmark: _Toc135061229][bookmark: _Toc149938461][bookmark: _Toc127546127]The network is capable of controlling the interval between measurements by choosing the (e)-DRX cycle length and the parameter numDRX-CyclesRelaxed.
[bookmark: _Toc135061230][bookmark: _Toc149938462] Introducing a scaling factor for the relaxed cell measurements does not introduce any relaxation factor that can’t be already configured today. Moreover, it introduces additional complications by “unrelaxing” the measurements in certain scenarios. 
[bookmark: _Toc127546128][bookmark: _Toc135061231][bookmark: _Toc149938463]Do not introduce a scaling factor for the relaxation factor for NGSO compared to GSO. The relaxation factor can already be modulated by the RRC parameter numDRX-cyclesRelaxed specified by RAN2.

Discontinuous coverage
Another open item from the previous meeting was regarding whether the “in-coverage” condition for the UE to resume measurements would be formally defined by RAN4 [4]. While some companies agree that the definition of in coverage is not needed, others argue that it is needed such that a UE cannot go indefinitely in idle mode. 
	Issue 2-2: Discontinuous Coverage upon UE is in coverage
Further discuss the following proposals:
· Proposal 1a: RAN4 to agree that in discontinuous coverage scenarios, the UE shall resume measurements when the UE is in-coverage which is the time after UE has acquired the SystemInformationBlockType32. (Ericsson)
· Proposal 1b: RAN4 to agree that in discontinuous coverage scenarios, the UE shall postpone measurements /radio monitoring until the UE is in expected coverage as defined by the previously acquired SystemInformationBlockType32 as long as the UE is still in the relevant area covered by SIB32. (Nokia)
· Proposal 1c: RAN4 to agree that in discontinuous coverage scenarios, the UE shall perform measurements when the UE is in-coverage which is determined by the received SystemInformationBlockType32. (Moderator)
· Proposal 2: RAN4 not to define in-coverage definition for discontinuous coverage scenarios. (Huawei)
· [bookmark: _Toc149938464]Proposal 3: If RAN4 cannot agree to define what “in coverage” means, amend the previous agreement to say that: “in discontinuous coverage scenarios the UE can postpone radio monitoring activities until the UE is in coverage or for a maximum period of [8] hours, whichever comes first”. (Nokia)




This issue was discussed for several meetings, and although companies share similar views to the problem, no convergence was reached. As we previously discussed, Proposal 1a has some technical flaws: it implies the UE needs to first acquire SIB32 in the target cell, before being considered in coverage. However, the UE can only acquire the SIB32 after resuming measurement activities. Besides, there’s no guarantee that the optional SIB32 will be configured in the incoming satellite. 
We think that the moderator had provided a good compromise, the UE will be considered in coverage based on the information provided in SIB32. So, we propose:
[bookmark: _Toc149938465]RAN4 to agree that in discontinuous coverage scenarios, the UE shall perform measurements when the UE is in-coverage which is determined by the information received via SystemInformationBlockType32. 

[bookmark: _Toc116995848]Conclusion
In this paper we analyzed the remaining issues on the core requirements to be defined for NB-IoT and eMTC UEs assessing the system via NTN. The following set of proposals and conclusions was made:

Observation 1: The main reason to execute serving cell measurements is to trigger neighbor cell measurements.
Observation 2: Measuring the serving cell before t-service might cause unnecessary delay on cell reselection procedure.
Proposal 1: A UE in relaxation mode, is allowed to skip serving cell measurements after Ttrigger and perform cell selection procedure immediately after t-service is reached.
Observation 3: The network is capable of controlling the interval between measurements by choosing the (e)-DRX cycle length and the parameter numDRX-CyclesRelaxed.
Observation 4: Introducing a scaling factor for the relaxed cell measurements does not introduce any relaxation factor that can’t be already configured today. Moreover, it introduces additional complications by “unrelaxing” the measurements in certain scenarios.
Proposal 2: Do not introduce a scaling factor for the relaxation factor for NGSO compared to GSO. The relaxation factor can already be modulated by the RRC parameter numDRX-cyclesRelaxed specified by RAN2.
	Proposal 3: If RAN4 cannot agree to define what “in coverage” means, amend the previous agreement to say that: “in discontinuous coverage scenarios the UE can postpone radio monitoring activities until the UE is in coverage or for a maximum period of [8] hours, whichever comes first”. (Nokia)
Proposal 3: RAN4 to agree that in discontinuous coverage scenarios, the UE shall perform measurements when the UE is in-coverage which is determined by the information received via SystemInformationBlockType32.
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