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1. Introduction
In RAN4#108 meeting, the RRM impacts of eNTN have been discussed and WF was agreed in [1]. 
	Agreement:
· The scope of 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
· RRM requirements shall cover at least the following scenarios
· Case-1: Stationary UE for GSO
· Case-2: Stationary UE for LEO
· Case-3: Mobile UE for GSO
· The set of requirements shall include all RRM requirements relevant to NTN, based on Rel-17 NR NTN requirements unless critical issues are identified, including
· UE uplink timing accuracy
· RRC IDLE and INACTIVE mobility 
· (Conditional) Handover 
· RRC Re-establishment 
· RRC Connection Release with Redirection 
· Radio Link Monitoring 
· Link Recovery procedure (BFD/CBD)
· Active TCI switching
· Measurement Procedure
· (L1/L3 measurement delay and scheduling/measurement restrictions) 
· Measurement Performance
· FFS: UL spatial relation switching
· The requirements need to cover the following UE architectures
· Fully electronically-steered beam UEs (Type 1)
· Fully mechanically-steered beam UEs (Type 2)
· FFS if additional types of UEs shall be considered and subject to RAN4 RF session conclusions
· Aim to reuse Rel-17 NR NTN requirements to the extent possible, except for beam sweeping aspects. 
· For Type 1 UEs the impact of beam sweeping on RRM requirements can be accounted for based on FR2-1 requirements in terms of scaling principles.
· For Type 2 UEs additional studies are required to identify the methodology to define the requirements


Moreover, in last RAN #101 meeting, RAN plenary had agreement on the scope for NTN RRM requirement on Ka band [2].
	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)
[image: A screenshot of a document

Description automatically generated]



In this contribution, we further discuss the RRM requirements for mechanically-steered beam UEs (Type 2) on Ka band.
2. UE UL timing requirement
As we discussed in another paper [3] in this meeting, we propose that,
Proposal 1: same Te_NTN requirement applies for both type 1 and type 2 UEs.
3. RRM requirements for type 2 UE
In RANP #101 discussion, the scope for type 2 UE is summarized as:

	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
(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
	



Note:
	Y
	Yes (shall to be defined)

	N
	No (No need to define in Rel-18)

	L
	Low priority (may be defined if time allows)



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)

During the offline discussion in RAN #101 meeting, we understood that the type 2 UE can adjust the beam steering to the target satellite if the satellite information(ephemeris information) is provided, and therefore no Rx beam sweeping shall be considered for RRM requirement design. For type 2 UE, the information we got from the RANP #101 offline discussion is: the speed for mechanical beam steering switch can be up to 15 degrees per sec (UE needs 8 sec to switch beam steering by 120 degrees); however, we think RAN4 needs to double confirm on this mechanical beam steering switch speed.

Proposal 2: If valid target satellite information is provided to UE, no Rx beam sweeping is assumed in RRM requirement design for type 2 UE, i.e., beam sweeping factor =1.

Proposal 3: RAN4 to confirm what mechanical beam steering switch speed shall be assumed in RRM requirement design, e.g., 15 degrees per sec.

(Conditional/blind) Handover
For inter-SAT handover, only blind HO shall be considered, and no neighbor cell measurement is needed before HO command. However, type 2 UE needs to switch the mechanical beam steering from serving satellite to neighbor satellite during the HO, and such switch needs an extra time delay margin comparing with the Rel-17 NTN HO. In following Rel-17 HO requirement, the interruption time has no time delay margin for beam steering switch, and therefore it shall be modified for type 2 UE.
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Figure 1. Inter-SAT HO for type 2 UE
As shown in figure 1, the extra time delay margin is used for UE to switch its mechanical beam steering from serving satellite (SAT1) to target satellite (SAT2), and this extra time delay margin is (elevation angle different between SAT1 and SAT2)/(mechanical beam steering switch speed). Since the ephemeris information of SAT1 and SAT2 are known to the UE, it’s feasible to derive such time delay for UE to switch the mechanical beam steering from SAT1 to SAT2.

Proposal 4: for inter-SAT blind HO for type 2 UE on Ka band, the Tmechanical_beam_steering shall be added on top of Rel-17 FR1 NTN blind HO interruption time, 
Where, 
Tmechanical_beam_steering = , which is the extra time delay margin for UE to switch its mechanical beam steering from serving satellite to target satellite.

RLM

RAN Plenary agreed that single SAN Tx beam per radio cell in DL and no Rx beam sweeping is assumed for serving cell monitoring. In the legacy TN FR2 RLM requirement, when CSI-RS is used for RLM the beam sweeping is not assumed; however, when SSB is used for RLM the beam sweeping shall be assumed. According to the assumption for type 2 UE in Ka band (No Rx beam sweeping and single Tx beam on the satellite cell), the FR1 CSI-RS and SSB based NTN RLM requirement can be applied for type 2 UE in Ka band. 

Proposal 5: Rel-17 FR1 NTN SSB based and CSI-RS based RLM requirement can be applied for type 2 UE in Ka band.

Measurement Procedure

RANP agreed that measurement procedure requirement is not defined for type2 UE in inter-SAT scenarios for Rel-18; however, we just observed some of potential issues for further investigation in future release once 3GPP decides to support such measurement procedure requirement in inter-SAT scenarios.

For instance, if UE needs to perform neighbor cell measurement on an inter-frequency inter-SAT cell, the measurement gap shall also take into account the mechanical beam steering switch time since UE cannot keep the connection with serving cell once it starts switching the mechanical beam steering, like in the following figure 2.
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Figure 2. example for MG design if inter-SAT measurement is considered for type 2 UE
The similar change may also be needed for scheduling restriction, i.e., mechanical beam steering switching time shall be considered before and after the SMTC window or continuous SSBs for measurement.


Measurement Performance
For measurement performance, RAN4 may need more discussion and analysis on the conditions in the accuracy requirement, as following:
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The min Io condition for SSB might be different between FR2 TN UE and NTN type 2 UE (even for intra-SAT case), and therefore we propose to discuss measurement performance part in performance stage and RAN4 can focus on core part as of now.

Proposal 6: For type 2 UE in intra-SAT scenario, postpone to discuss the measurement performance in performance stage, since the Io condition for NTN Ka band might need more investigation. 

We also observed other RRM impacts of new eNTN scenarios, e.g., if NTN and TN share the same spectrum, the capability of parallel SMTC may need some extra clarification to consider two possible cases: (1)capability of SMTCs are for NTN only, or (2) capability of SMTCs includes both NTN SMTC and TN SMTC. It’s worthwhile to continue such discussion in the future release.
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4. Conclusion
In this contribution we discuss the impact on RRM for the eNTN UE.
Proposal 1: same Te_NTN requirement applies for both type 1 and type 2 UEs.
Proposal 2: If valid target satellite information is provided to UE, no Rx beam sweeping is assumed in RRM requirement design for type 2 UE, i.e., beam sweeping factor =1.
Proposal 3: RAN4 to confirm what mechanical beam steering switch speed shall be assumed in RRM requirement design, e.g., 15 degrees per sec.
Proposal 4: for inter-SAT blind HO for type 2 UE on Ka band, the Tmechanical_beam_steering shall be added on top of Rel-17 FR1 NTN blind HO interruption time, 
Where, 
Tmechanical_beam_steering = , which is the extra time delay margin for UE to switch its mechanical beam steering from serving satellite to target satellite.
Proposal 5: Rel-17 FR1 NTN SSB based and CSI-RS based RLM requirement can be applied for type 2 UE in Ka band.
Proposal 6: For type 2 UE in intra-SAT scenario, postpone to discuss the measurement performance in performance stage, since the Io condition for NTN Ka band might need more investigation. 
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Table 10.1.3.1.1-1: SS-RSRP Intra frequency absolute accuracy in FR2

Accuracy Conditions
Normal Extreme SSB lo Note2 range
condition | condition Es/lot g
Minimum lo Maximum lo
dB dB dB dBm / SCSsss Note 1 dBm/BWchannel dBm/BWchannel
SCSsss = SCSsss =
120kHz 240kHz
Same value as SSB_RP
in Table B.2.2-2,
16 19 2-6 according to UE Power N/A -70
class, operating band
and angle of arrival
18 +11 N/A -70 -50
Note 1:  Values based on Refsens and EIS spherical coverage as defined in clauses 7.3.2 and 7.3.4 of
TS 38.101-2 [19]. Applicable side condition selected depending on angle of arrival.
Note 2:  lo specified at the Reference point, and assumed to have constant EPRE across the bandwidth.
Note 3:  In the test cases, the SSB Es/lot and related parameters may need to be adjusted to ensure

Es/lot at UE baseband is above the value defined in this table.





image7.png
Definitions for parameters Per

parallelISMTC-r17 UE
Indicates whether the UE supports NTN SSB based RRM measurements on target

cells belonging to 4 SMTC-s on a single frequency carrier. If a UE does not include

this field but includes nonTerrestrialNetwork-r17, the UE supports NTN SSB based

RRM measurements on target cells belonging to 2 SMTC-s on a single frequency

carrier.

No

FDD-
TDD
DIFF
FDD
only

FR1-
FR2
DIFF
FR1

only

s T4 w91 11

ANl

ANl

Al




image2.png
Rel-18 NR-NTN-enh WID: RRM req for Ka band x@

A GLOBAL INITIATIVE

 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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Y
N
L
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DL

For inter satellite HO, only blind HO

and no neighbor cell measurement
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can be revisited if issue is identified
in RAN4

Intra-sat neighbor cell measurement
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No (No need to define in Rel-18)
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6.1C.1.2.2 Interruption time

The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the
time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.

When intra-frequency or inter-frequency handover to NR SAN cell is commanded, the interruption time shall be less
than Tinlerrupl

Tinterrupt = Tsearen + Tru + Tpmcessing +Ta+ Tmargin ms

Otherwise, no interruption time requirement is applied.




