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Introduction
Per RAN’s guidance, 

“TSG RAN tasks RAN4 to scope the work needed to define the RRM requirements (i.e. beam steering related) necessary for NR-NTN UEs operating in the NTN example band (i.e. Ka band) based on associated assumptions of the UE architecture (including beam steering capabilities).”

As the rational provided in RP-230878 [1], it is expected that UE needs to use RX beamforming, similar to FR2. Besides, as the baseline, assume that UE has the single beam towards one single satellite at a given time  [2]. The scope on RRM requirement for Ka band has been discussed in RAN4#108 [3]. Furthermore, in RANP#101[4], the following conclusion reached: 
[image: ]
Proposal 1: As part of the NR-NTN-enh WID, RAN4 shall work on the definition of RRM requirements considering the following cases: 
· Case-1: Stationary UE for GSO; 
· Case-2: Stationary UE for LEO; 
· Case-3: Mobile UE for GSO
UE architectures: 
· Fully electronically-steered beam UEs (Type 1);
·  Fully mechanically-steered beam UEs (Type 2)


In this paper, our views are provided for mechanical-steered beam UEs (Type 2) RRM requirement for NTN above 10GHz.
Mechanical-steered beam UEs (Type 2) RRM requirement for Ka band, for inter-sat
As in RANP#101[4], for inter-sat and mechanical-steered beam UEs (Type 2), the RRM requirement can focus on the following:

	RRM requirements to be defined as part of Rel-18 NR-NTN-enh WID
	Mechanical steering antenna
(inter-sat)
	Mechanical steering antenna
(intra-sat)

	UE uplink timing accuracy
	Y
	Reuse FR1 NTN requirement, except UL uplink timing accuracy

	(Conditional/blind) Handover
	Y
	

	RRC Re-establishment
	L
	

	Radio Link Monitoring
	Y
	





 For UE uplink timing accuracy, in general, we believe the same requirement can be shared for both Type 1/Type 2 UE.
[bookmark: _Ref146551699]Proposal 1: For inter-sat and mechanical-steered beam UE (Type 2), UE uplink timing accuracy for Type 1 UE can be reused.  

For RLM, it is on the serving cell and not impacted by intra-/inter-satellite. And no RX beam sweeping/refinement is considered for mechanical-steered beam UEs (Type 2) UE, so the FR1 NTN requirement can be reused. 
[bookmark: _Ref146551702]Proposal 2: For inter-sat and mechanical-steered beam UE (Type 2), RLM requirement for FR1 NTN can be reused, assuming no RX beam refinement is needed.   

 
Inter-sat: HO assumptions and the corresponding L1/L3 measurements
For intra-sat, same RX beam is used for serving and the target cell, and no RX bean sweeping is assumed.
For inter-sat, it considers only blind HO and no neighbor cell measurement (at least for mechanical steering UE). But it needs to clarify whether to consider measurement delay/accuracy requirements for the serving cell. For blind handover, the unknown HO requirement can be considered as the starting point. Besides, the mechanical RX beam steering time (TRX beam steering) to point to the target satellite is significant and should be considered in the HO interruption time. The HO interruption can be as the following:  
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TRX beam steering ms
-	TRX beam steering is the time required to steer the RX beam from the source cell to the target cell on different satellite.  
[bookmark: _Ref146750481]Proposal 3: For inter-sat and mechanical-steered beam UE (Type 2), consider only unknown HO requirement, and define the HO interruption as the following: 
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TRX beam steering ms
-	TRX beam steering is the time required to steer the RX beam from the source cell to the target cell on the different satellite.  FFS the value of TRX beam steering.
[bookmark: _Ref146551705]Proposal 4: For inter-sat and mechanical-steered beam UE (Type 2), RAN4 to discuss whether to introduce Measurement Procedure/Performance requirements for serving cell measurements.

Single TX beam per cell in DL
Thus the beam management and the corresponding BFD/CBD and TCI switch requirement are not useful. However, by following the logic L1-RSRP requirements seems not useful neither. 
[bookmark: _Ref146550213]Proposal 5: Not to define BFD/CBD, L1-RSRP measurement and TCI switch requirement for Ka-band in R18.

Scheduling/measurement restriction in CONNECTED mode
· This includes radio link monitoring, L3 measurement procedure for serving cell.
· [bookmark: _Hlk146551455]In FR1, it considers the mixed numerologies between SSB and data/CSI-RS. It should be considered even only serving cell measurement (and no neighbor measurement) is performed. Currently, no TDD band is considered in NTN. 
[bookmark: _Ref146550217][bookmark: _Hlk146551192]Proposal 6: Reuse scheduling/measurement restriction for mixed numerologies, as defined in FR 1 NTN. 
Summary
The observations and proposals are summarized as the following: 
Proposal 1: For inter-sat and mechanical-steered beam UE (Type 2), UE uplink timing accuracy for Type 1 UE can be reused.
Proposal 2: For inter-sat and mechanical-steered beam UE (Type 2), RLM requirement for FR1 NTN can be reused, assuming no RX beam refinement is needed.
Proposal 3: For inter-sat and mechanical-steered beam UE (Type 2), consider only unknown HO requirement, and define the HO interruption as the following:
Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin + TRX beam steering ms
-	TRX beam steering is the time required to steer the RX beam from the source cell to the target cell on the different satellite.  FFS the value of TRX beam steering.
Proposal 4: For inter-sat and mechanical-steered beam UE (Type 2), RAN4 to discuss whether to introduce Measurement Procedure/Performance requirements for serving cell measurements.
Proposal 5: Not to define BFD/CBD, L1-RSRP measurement and TCI switch requirement for Ka-band in R18.
Proposal 6: Reuse scheduling/measurement restriction for mixed numerologies, as defined in FR 1 NTN.
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a Proposal 2: RAN recommends RAN4 to define the following RRM requirements for example band (Ka
band) in the table below as baseline.
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