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1. Introduction
In RAN4#106-e meeting, RAN4 discussed the LTE IoT NTN RRM core maintenance issues, a WF was approved [1], there are still some open issues. In this contribution, we further discuss the impacted requirements by no satellite assistance information and remaining maintenance issues.
2. [bookmark: _Hlk70326378][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Requirement applicability
Issue 1-1/1-3: For GSO/NGSO, whether to revise the previous agreement to make the requirements applicable, when no satellite assistance information is provided
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
GSO, which circular orbit at 35,786 km above the Earth's equator, and orbital period equal to the Earth's rotational period. 
GEO (Geostationary Earth Orbiting), which is a special case of GSO, following the direction of the Earth's rotation. An object in such an orbit appears motionless, at a fixed position in the sky, to ground observers.
we think the neighbor cell measurements requirements can be applicable only for GEO case, since the satellites are fixed in the sky, UE don’t need to process large doppler and doppler gap between satellites.
Proposal 1: When no satellite assistance information is provided, neighbor cell measurement requirements are applicable only for GEO case.
3. IDLE state mobility requirements
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
As we stated in previous meetings, the value of N is signaled by network. For NGSO scenario, if network think the relaxation should be limited, then it could configure a small value of N, no need to give a default value for N.
[bookmark: _Hlk117879788]Proposal 2: Reuse the legacy mechanism of serving cell measurement relaxation factor N.
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.
Option 2a and 2b are basically the same method, which to speed up the serving cell measurements before the T-service. By such method, the serving cell quality degradation could be monitored in time, furthermore, UE could trigger neighbour cell measurement in time and re-select to a better cell.
We think this method is reasonable provided that UE will not go into discontinuous coverage after ‘t-Service’. Otherwise, even if UE could trigger neighbour cell measurement in time, UE could not find a target cell to re-select. The benefit of this method will disappear.
Proposal 3: Apply Option 2 with the prerequisite of UE will not go into discontinuous coverage after ‘t-Service’.
Issue 3-3: For NGSO, wording alignment for Discontinuous Coverage
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”.
The timing of UE stops performing the measurement between first bullet and second bullet is different, as shown in Figure 1.
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Figure 1. Timing of Bullet 1 and 2.
According to the WF [2], RAN4 had agreed the UE behavior during out of coverage for discontinuous coverage.
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We think the timing in the second bullet is aligned with above agreements. Therefore, we support to revise the wording to the second bullet.
Proposal 4: Support to replace the original wording to “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”.
4. RLM
Issue 5: For Cat-M1 UE in NGSO and eDRX, whether to revise the RLM requirement upon t-service
Proposals
· Option 1:
· If the eMTC UE is configured with ‘t-Service-r17’ [2] in the serving cell and eDRX_cycle, then at least during [1] eDRX cycle before t-Service-r17, the UE shall meet the non-DRX requirements. 
· Option 2: 
· No need to introduce new requirement to apply non-DRX requirements upon ‘t-Service-r17’
· Remove ”FFS: If the UE is configured with ‘t-Service-r17’ [2] then after t-Service-r17, radio link monitoring requirements defined in this clause shall not apply.”
Based on our understanding, Option 1 speed up the serving link measurements before the T-service. By this way, the serving link quality degradation could be monitored in time, and further trigger RRC re-establishment in time. We are fine with introducing such enhancement provided that UE will not go into discontinuous coverage after ‘t-Service’. If UE will go into discontinuous coverage after ‘t-Service’, even if UE could trigger RRC re-establishment in time, UE could not find a target cell to RACH. The benefit of this method will disappear.
Proposal 5: Option 1 can be applied with the prerequisite of UE will not go into discontinuous coverage after ‘t-Service’.
5. Conclusion
In this contribution, we discuss the RRM core maintenance issues. The proposals are:
Proposal 1: When no satellite assistance information is provided, neighbor cell measurement requirements are applicable only for GEO case.
Proposal 2: Reuse the legacy mechanism of serving cell measurement relaxation factor N.
Proposal 3: Apply Option 2 with the prerequisite of UE will not go into discontinuous coverage after ‘t-Service’.
Proposal 4: Support to replace the original wording to “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”.
Proposal 5: Option 1 can be applied with the prerequisite of UE will not go into discontinuous coverage after ‘t-Service’.
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Issue  2 - 1 - 1 :  For  NGSO,  clarification on  UE behavior during out of coverage  for  Discontinuous Coverage   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    


