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1 Introduction
In last meeting, the RRM requirements for NR NTN enhancement were discussed and the conclusions were captured in the approved WF [1]. In the WF, the scope of RRM requirements in above 10GHz band is agreed and the LS [2] was sent to RAN plenary to check the potential updates on WID. After discussing in RAN#101, some down scoping is made considering the R18 timeline and some assumptions are clarified for defining the requirements [3]. 
In this paper, we discuss the RRM requirements for electronically-steered beam UEs (type 1) based on the agreed WF in RAN plenary and give our views. 
2 Discussion
In RAN#101 meeting, the RRM scope for NTN deployment in above 10GHz was discussed and the following agreements are made and captured in [3]: 
	· 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)
· Proposal 2: RAN recommends RAN4 to define the following RRM requirements for example band (Ka band) in the table below as baseline. 
	RRM requirements to be defined as part of Rel-18 NR-NTN-enh WID
	Electronic steering antenna
	Mechanical steering antenna
(inter-sat)
	Mechanical steering antenna
(intra-sat)

	
	Terminal Type 1
	Terminal Type 2

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

	RRC IDLE and INACTIVE mobility 
	L
	N
	

	(Conditional/blind) Handover 
	Y
	Y
	

	RRC Re-establishment 
	L
	L
	

	RRC Connection Release with Redirection 
	N
	N
	

	Radio Link Monitoring 
	Y
	Y
	

	Link Recovery procedure (BFD/CBD)
	N
	N
	

	Active TCI switching
	N
	N
	

	Measurement Procedure
	Y
	N
	

	(L1/L3 measurement delay and measurement gap, scheduling restriction due to mixed numerologies) 
	Y
	N
	

	Measurement Performance
	Y
	N
	

	UL spatial relation switching
	N
	N
	





And the following assumption is used for defining the requirements: 
	· The following assumptions (applicable to Type 1 and Type 2 terminals) are used for R18 RRM requirements
· single SAN Tx beam per radio cell in DL
· For inter satellite HO, only blind HO and no neighbor cell measurement
· Blind HO assumption for type 1 UE can be revisited if issue is identified in RAN4 
· Intra-sat neighbor cell measurement is needed
· Same UE Rx beam is used for both serving and neighboring cells which belong to the same sat. (i.e. no Rx beam sweeping)


Based on the agreements, the following requirements will be defined for type 1 UE in Rel-18: 
· UE uplink timing accuracy
· (Conditional/blind) Handover
· Radio Link Monitoring
· Measurement Procedure
· (L1/L3 measurement delay and measurement gap, scheduling restriction due to mixed numerologies) 
· Measurement Performance
Based on the introduction of UE types from satellite vendors in [4], the NTN UE is assumed to be capable of sustaining a single beam at any given instant of time. And differentiation between two types of UE is as below: 
1. Architecture A) Single beam, Mechanically-steered UE – UE does not support beam sweeping, and beam steering/tracking between satellites requires up to a few seconds.
1. Architecture B) Single beam - Electronically-steered UE – UE can support beam sweeping, similar to existing TN FR2 UE or Base Station and beam re-trace takes on the order of us to ms. 
For UE uplink timing accuracy, there is no need to differentiate the UE type and we can continue the discussion in previous meeting. In last meeting, the GNSS position error and satellite position estimation error assumptions are discussed for each case. And the case when mobile UE in LEO is precluded in this release. It is reasonable to define the UL timing requirements by reducing the GNSS position error assumption to 30m. 
Proposal 1: The UL timing requirements for electronically-steered beam UEs (Type 1) are defined for 60kHz and 120kHz SCS. 
Proposal 2: The UL timing requirements for electronically-steered beam UEs (Type 1) are defined based on existing FR1 NTN requirements with the updates that the total position error for UE side and satellite side is 30m. 
For handover requirements, based on the assumption agreed in RAN plenary, only blind HO is considered and no neighbor cell measurement is assumed before handover. And since for type 1 UE, beam sweeping is supported similar as FR2 UE, for inter-satellite handover, the existing TN FR2 handover requirements can be used as baseline and the number of beam sweeping can be further discussed. 
For intra-satellite, since same UE Rx beam is used for both serving and neighboring cells, even for type 1 UE, the existing FR1 NTN requirements can be reused. 
Proposal 3: For the inter-satellite handover requirements, the existing FR2 TN requirements for unknown cell can be used as baseline with the number of beams updated. 
[bookmark: OLE_LINK295][bookmark: OLE_LINK296]Proposal 4: For the intra-satellite handover requirements, the existing FR1 NTN requirements can be reused. 
For RLM requirements, there is no beam related factor is needed as it is the measurement for serving cell measurement. We understand it is agnostic to band and the existing FR1 NTN requirements can be reused for Ka band. 
Proposal 5: The existing FR1 NTN requirements can be reused for the RLM measurement in Ka band. 
The current measurement gap used for NTN is per UE gap. Since the system parameters for Ka band are mostly refer to FR2, to define the requirements, RAN4 need to discuss whether to introduce FR2 gap. In our understanding, the FR2 gap pattern in legacy TN requirements can be reused and the UE capability for support of per FR gap can be introduced. 
Proposal 6: The FR2 gap pattern and the UE capability for support of per FR gap can be introduced. 
For the measurement performance, usually it is based on the simulation. But during the discussion in R17 NTN, no simulation is performed and the TN accuracy requirements are reused. For the performance requirements in Ka band, we need to decide whether to perform the simulation. Considering the timeline, if no simulation is performed, the requirements for R17 NTN can be reused. 
Proposal 7: RAN4 to decide in this meeting whether to perform simulation for measurement accuracy requirements in Ka band. 
3 Summary
In this paper, we discuss the RRM requirements for NTN type 1 UEs in above 10GHz, and the following proposals are given: 
Proposal 1: The UL timing requirements for electronically-steered beam UEs (Type 1) are defined for 60kHz and 120kHz SCS. 
Proposal 2: The UL timing requirements for electronically-steered beam UEs (Type 1) are defined based on existing FR1 NTN requirements with the updates that the total position error for UE side and satellite side is 30m. 
Proposal 3: For the inter-satellite handover requirements, the existing FR2 TN requirements for unknown cell can be used as baseline with the number of beams updated. 
Proposal 4: For the intra-satellite handover requirements, the existing FR1 NTN requirements can be reused. 
Proposal 5: The existing FR1 NTN requirements can be reused for the RLM measurement in Ka band. 
Proposal 6: The FR2 gap pattern and the UE capability for support of per FR gap can be introduced. 
Proposal 7: RAN4 to decide in this meeting whether to perform simulation for measurement accuracy requirements in Ka band. 
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