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1. Introduction
The Rel-18 RAN4 WID was approved in [1] to define requirements for Rel-17 IoT NTN [2]. In Rel-17 IoT NTN, RAN1/2/3 specifications were defined to enable NB-IoT and eMTC operating over NTN. In last RAN4 meeting, some left issues were discussed in maintenance stage but without much progress [3]. In this contribution, we further provide our views on the remaining issues.
2. Discussion
2.1 Requirements applicability
Due to the lack the neighbor cell ephemeris, it was agreed in last meeting that for NGSO case, the neighbor cell measurement requirements are not applicable. 
	· Agreements
· When no satellite assistance information is provided
· For NGSO case the neighbor cell measurements requirements are not applicable
· FFS on neighbor cell measurements requirements for GSO case
· FFS whether to apply intra-frequency neighbor cell measurements requirements for GEO case



One FFS point is whether GEO/GSO requirements can still apply. One thing we want to clarify is the difference between GSO and GEO when neighbor cell ephemeris is not available. For GEO, it is still moving from UE’s views, and for GSO, it can be considered as constant since it orbits the equator of earth. Thus, for lack of ephemeris information, the neighbor cell measurement requirements for GSO can not apply. For GEO, though we may save some case under certainty conditions, we support to solve the problem in a whole when the signaling is introduced by RAN2 and UE can have consistent implementations.
Proposal 1: When no satellite assistance information is provided, neighbor cell measurement requirements are not applicable for both NGSO and GSO.
2.2 measurement relaxation for NGSO
For measurement relaxation for both serving cell and neighbor cell, the status are summarized as follows:
	IDLE state mobility requirements - measurement relaxation
Issue 2-1: For NGSO, serving cell measurement relaxation requirements - relaxation factor N
Proposals
· Option 1: The serving cell measurement relaxation factor is reduced by factor 2 for NGSO compared to corresponding GSO relaxation factor for eMTC and NB-IoT in IDLE mode. 
· Option 2: Leave the differentiation of the relaxation requirement for network parameters

Issue 2-2: For NGSO, serving cell measurement relaxation requirements
Proposals
· Option 1: Do not introduce pre-conditions for the applicability of measurement relaxation on top of those already defined by RAN2.
· Option 2a:
· In NGSO, the cat-M/NB UE configured with ‘t-Service’ in IDLE mode is allowed to meet the relaxed serving cell measurement requirements provided that the UE has met the existing relaxation conditions and the serving cell is not going to stop serving the area, where the UE is located, at least during the last [4] DRX cycles before ‘t-Service-r17’ if not configured with eDRX_IDLE cycle.
· Option 2b
· In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN: 
· 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.

Issue 2-3: For NGSO, neighbour cell measurement relaxation requirements
· The neighbor cell measurement relaxation can be discussed in Rel-18 after RAN2 introduces neighbor cell ephemeris information




The problem of current conditions for cell measurement relaxation for serving cell and neighbor cell will lead to very poor performance as UE may start neighbor cell measurement and evaluate serving cell for cell reselection long after t-Service. We illustrate the case in following Fig. 1.
[image: ]
Fig. 1 Serving cell and neighbor cell measurement relaxation for IoT NTN.
Due to the nature of NTN, the change of RSRP of NGSO may not be significant. It will lead to the result that: UE may easily enter relaxation mode, but it is hard to exit relaxation mode even the cell is going to stop serving the UE. As shown in the upper part of the figure, UE will most likely enter relaxation at point A (N*DRX for serving and no measurement for neighbour cell). Based on the reason explained above, even approaching or after t-servie, UE is still in relaxation mode. UE may realize that relaxed monitoring criteria is not met at point C. Only from this point, UE starts measure serving cell in normal manner and start neighbour cell measurement.  It could be observed that it will introduce unnecessary delay for cell re-selection.
Observation 1: Legacy relaxation criteria will lead to very long delay for cell re-selection after t-service.
[bookmark: _GoBack]Thus, we propose to have additional conditions that UE shall exist cell relaxation before t-service for both serving cell and neighbor cell as shown in the lower part of Fig. 1. For serving cell evaluation, UE shall exist relaxation mode to evaluate serving cell in normal manner (e.g. every DRX) before t-Service. For neighbour cell measurement, UE shall exist relaxation mode (start neighbour cell measurement) before t-Service. The exact values are proposed as follows:
For serving cell:
In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN:
· 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.
For neighbor cell:
UE shall exist neighbor cell measurement relaxation as defined in 36.304 when time span to T-service is shorter than T, where T = Tdetect,NB_Intra_NC.
Proposal 2: 
For serving cell:
In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN:
· 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.
For neighbor cell:
UE shall exit neighbor cell measurement relaxation as defined in 36.304 when time span to T-service is shorter than T, where T = Tdetect,NB_Intra_NC.
And RAN4 to discuss whether to capture it in Rel-17 IoT NTN or in Rel-18 IoT NTN enh.
2.3 Requirements for Discontinuous coverage
One of the remaining issues about requirements in discontinuous coverage is whether and how to revise the paging requirements with following options:
	· FFS on the definition of in coverage 
· Option 1: in-coverage is the time that UE has acquired the SI of the target cell, and the time is after t-serviceStart-r17 if the UE supports discontinuous coverage and SystemInformationBlockType32 has been received in quasi-Earth fixed scenario.
· Other options are not precluded



As commented in previous meetings, the legacy paging interruption requirements apply to cell reselection. However, for the discontinuous coverage, when UE is in coverage, UE shall initiate cell selection procedure. Companies commented that the paging interruption requirements can still apply when the same cell is serving the UE when UE is in coverage. However, there is no means for the UE to know whether it is the same cell or not before the cell selection procedure. Thus, we think there is no need revise paging requirements upon t-serviceStart-r17.
Proposal 3: Do not revise paging requirements upon t-serviceStart-r17.
Another issue is about wording alignment when UE is not required to perform cell measurement. The status are summarized as follows:
	· FFS whether to 
· replace “If SystemInformationBlockType32 [2] has been received and if the UE has determined that it is out of coverage, the UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after t-Service [2] when the serving cell stop serving the area.”
· by “If the UE has a received and stored a valid version for SystemInformationBlockType32 [2], and the UE has determined it is out of coverage after t-service, the UE is not required to perform cell measurements after t-service until the UE has regained coverage”.



Based on discussion in last meeting, there are following two interpretations:
Interpretation 1: UE is not required to perform cell measurement after t-service.
Interpretation 2: UE is not required to perform cell measurement upon receiving SIB32 before t-service.
The interpretation 1 is already defined in RAN2 spec, and the intention of the existing wording is actually interpretation2. The original motivation is that when UE receives the SIB32 and determine that it will be in out of coverage, it means there is no other satellites/neighbour cell available, then it is does not make any sense that UE keeps measure neighbour cells as there is no suitable cells for re-selection. But companies raised a valid point in last meeting that what if UE determine that it will be in out of coverage very long before t-service, is it possible that UE still have chance to perform cell reselection when NW sends updated SIB 32. To avoid such case, we proposal to have modify the wording as follows:
If SystemInformationBlockType32 [2] has been received and if the UE has determined that it is will be out of coverage, the UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after during the last one SI modification period before t-Service [2]. when the serving cell stop serving the area.
Proposal 4: Revise the wording for discontinuous coverage as follows:
If SystemInformationBlockType32 [2] has been received and if the UE has determined that it is will be out of coverage, the UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after during the last one SI modification period before t-Service [2]. when the serving cell stop serving the area.

3. Conclusions
Proposal 1: When no satellite assistance information is provided, neighbor cell measurement requirements are not applicable for both NGSO and GSO.
Observation 1: Legacy relaxation criteria will lead to very long delay for cell re-selection after t-service.
Proposal 2: 
For serving cell:
In addition to the existing serving cell relaxation conditions, add following conditions for IoT NTN:
· 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.
For neighbor cell:
UE shall exit neighbor cell measurement relaxation as defined in 36.304 when time span to T-service is shorter than T, where T = Tdetect,NB_Intra_NC.
And RAN4 to discuss whether to capture it in Rel-17 IoT NTN or in Rel-18 IoT NTN enh.
Proposal 3: Do not revise paging requirements upon t-serviceStart-r17.
Proposal 4: Revise the wording for discontinuous coverage as follows:
If SystemInformationBlockType32 [2] has been received and if the UE has determined that it is will be out of coverage, the UE is not required to perform cell measurements from the last slot of SI transmission which indicates that UE will be in out of coverage after during the last one SI modification period before t-Service [2]. when the serving cell stop serving the area.
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