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1	Introduction
In RAN4# 98bis-e a WF on NTN RRM measurement requirements was approved [1]. In this contribution we develop some of the topics which were agreed to continue study in RRM measurement part in the WF.
2	Discussion
The following was agreed for DRX cycle applicability:
	· Sub-topic 6-1: General RRM NTN measurement requirements
· Issue 6-1: DRX cycle
· RAN4 should further study the applicability of DRX cycle in RRM requirements.
· Issue 6-2: Side condition for RRM measurement requirements
· More discussion on side condition for RRM measurements necessary. The discussion should be done on a case by case basis and take the scenario into account.
· Issue 6-3: Beam sweeping
· Defer discussion about beam sweeping until RAN1 has concluded on the topic.
· Issue 6-4: RRM procedures based on UE position
· For NTN-specific location-based measurements, consider the requirements for A-GNSS in 38.171 as a starting point.



According to current agreement on DRX in RAN2:
	· Modification of drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed in Rel-17 NTN.
· For UE with pre-compensation capability (at least for the HARQ-feedback enabled case. FFS for HARQ-feedback disabled, if supported), drx-HARQ-RTT-TimerDL is offset by UE-specific RTT (UE-gNB delay) in LEO/GEO. FFS if offset is applied to: 1) the start of the timers or 2) the timer value range (i.e. existing values within value range increased by offset)
· For HARQ processes with DL HARQ feedback disabled, drx-HARQ-RTT-TimerDL is not started.
· FFS: method(s) to support blind retransmission for HARQ processes with HARQ feedback disabled.
· From RAN2 perspective, for HARQ processes where gNB can sends UL grant without waiting for decoding result of previous PUSCH transmission, no new network scheduling restrictions are introduced to schedule subsequent grants (i.e. up to network implementation. (Can come back if we don't find an agreement on p8)
· For HARQ processes with DL HARQ feedback enabled, drx-HARQ-RTT-TimerDL length is increased by offset (i.e. existing values within value range increased by offset). RAN2 working assumption: offset is equal to UE-gNB RTT (if RAN1 decides something that requires to change this we can revisit it)
· In NTN, The drx-HARQ-RTT-TimerUL is configured per UE DRX group and the behaviour can be configured per HARQ process. FFS the different behaviours and how to indicate the behaviour to the UE and the number of behaviours (e.g., two or more behaviours).



Major parameters: drx-LongCycleStartOffset, drx-StartOffset, drx-ShortCycle, drx-ShortCycleTimer, drx-onDurationTimer, drx-SlotOffset and drx-InactivityTimer is not needed in Rel-17 NTN. So, the limitation of DRX relies on scenarios mainly.
Observation 1:  DRX cycle relies on different scenarios, e.g. LEO, GEO, Earth-fixed beams and Earth-moving beams. DRX cycle needs to cover serving beam measurement periodicity but also faces critical mobility case of intra-LEO with different/opposite trajectories.  

The following about General RRM NTN measurement requirements was agreed for NTN RRM:
	· Sub-topic 6-1: General RRM NTN measurement requirements (cont’d)
· Issue 6-5: Update rate of ephemeris
· RAN4 should further study whether and how update rate of ephemeris has impact when defining detailed RRM requirements.
· Issue 6-6: Feeder link pre-compensation
· Feeder link pre-compensation is outside the scope of this room and WI. Defer discussion until other working groups have reached a conclusion.
· Sub-topic 6-2: Mobility
· Issue 6-7: Definition of mobility/measurement aspects
· Frequency reuse factor and beam mapping should be discussed in RAN1/RAN2 first. Defer discussion until conclusion is reached there.


Observation 2:  Ephemeris based selection and reselection haven’t been agreed. Update rate of ephemeris impact position accuracy and velocity accuracy of satellite. The total accuracy should be agreed before detailed RRM requirements, not only update rate of ephemeris.

The following was agreed for mobility of Intra-NTN for both RRC Connected and Idle/Inactive modes:
	· Sub-topic 6-2: Mobility (cont’d)
· Issue 6-10: Scenarios for measurement and mobility
· Although further input from RAN1/RAN2 is necessary, RAN4 should discuss measurement and mobility for the following scenarios with high priority:
· [bookmark: _Hlk71195263]Intra-NTN for both RRC Connected and Idle/Inactive modes
· between GEO type satellites
· between LEO type satellites at the same altitude
· between earth moving cells
·      The scenario “between NTN and TN for RRC Inactive/Idle modes” is suggested to be deprioritized.



Observation 3: Before RAN2 agrees (r)selection and handover, it is difficult to dig into measurement and mobility with different behaviors of scenarios. 

	· Sub-topic 6-2: Mobility (cont’d)
· Issue 6-11: Cell selection and re-selection
· RAN4 shall define the RRM requirements for satellite/HAPS ephemeris based cell selection and re-selection once RAN2 completes the cell reselection procedure for NTN.
· Issue 6-12: Conditional hand over requirements
· RAN4 is to define the RRM requirements for time/timer and location based CHO triggering events after RAN2 concludes on the framework.
· Issue 6-13: Feeder link switching based handover
· Defer discussion until RAN2 has concluded on the issue


Observation 4:  Ephemeris based selection and reselection haven’t been agreed. There are some conditions besides of ephemeris only can facilitate selection and reselection from RAN2 perspective.  RRM requirement related with ephemeris also may be impacted. 
2	Summary
Observation 1:  DRX cycle relies on different scenarios, e.g. LEO, GEO, Earth-fixed beams and Earth-moving beams. DRX cycle needs to cover serving beam measurement periodicity but also faces critical mobility case of intra-LEO with different/opposite trajectories.  
Observation 2:  Ephemeris based selection and reselection haven’t been agreed. Update rate of ephemeris impact position accuracy and velocity accuracy of satellite. The total accuracy should be agreed before detailed RRM requirements, not only update rate of ephemeris.
Observation 3: Before RAN2 agrees (r)selection and handover, it is difficult to dig into measurement and mobility with different behaviors of scenarios.
Observation 4:  Ephemeris based selection and reselection haven’t been agreed. There are some conditions besides of ephemeris only can facilitate selection and reselection from RAN2 perspective.  RRM requirement related with ephemeris also may be impacted. 
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