[bookmark: Title][bookmark: DocumentFor][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #100-e                                                            R4-2112487
Electronic Meeting, August 16-27, 2021
Agenda Item:	9.13.5.5
Source:	MediaTek Inc.
Title:	Discussion on measurement requirements in NTN
Document for:		Discussion
Introduction
[bookmark: _Ref481671177]In this paper, our views on RRM measurement requirements are provided, including multiple SMTCs, NTN measurement capability, and CSSF for NTN measurements. 
NTN multiple SMTCs and gap
In RAN2#113-bis-e, RAN2 has agreed the multiple SMTC configuration(s) with different offsets can be configured on one NTN frequency layer, in order to cope with the large differential propagation delay in NTN. The corresponding RAN2 agreement is attached as [1]: RAN2#113-bis-e
· For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap configuration) aiming to address the issues associated with the different/larger propagation delays, and the satellites (considering e.g. their deployment, mobility, height, minimum elevation and prioritizing typical NTN scenarios).
· Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.
· Enhancements of the SMTC configuration is supported for Rel-17 NTN.
· Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap
· For Rel-17 NTN, one or more SMTC configuration(s) associated to one frequency can be configured. FFS solution details.
· -	The SMTC configuration can be associated with a set of cells (e.g., per satellite or any other suitable set per gNB determination).
· -	The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/signalled.
· FFS the following open questions: 
· 	(a) can the UE be configured with multiple SMTCs per carrier and use them all in parallel?
· 	(b) How the NW knows which SMTC (incl. offsets/periodicity, etc.) is relevant for a particular UE? 
· 	(c) Is there any validity: in time or for certain location only, foreseen in such multiple SMTC configuration?
· 	(d) What is the potential impact on the signalling, assuming this delay is a dynamic value?
· 	(e) What about the feeder link delay? Is it considered anywhere?

If multiple SMTCs are configured, the UE measurement behaviours should be clarified in RAN4, in order to define the corresponding measurement requirement. There could be two different UE behaviours as the follows. 


UE Behavior#1: A sharing factors is introduced for the multiple SMTCs. 
The measurement period of each SMTCs are extended by the sharing factor. UE is allowed to measure one SMTC every SMTC periodicity or DRX cycle. The benefit is the less UE measurement complexity and the legacy measurement gap can be reused. However, it will lead to longer measurement time.  
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Figure 1 A sharing factor is introduced for multiple SMTCs (UE behaviour #1)

UE Behavior#2: Reuse the legacy measurement period for the multiple SMTCs.  
In other words, UE will need to measure all configured SMTCs, subject to the legacy measurement period requirement. Although it can keep the legacy measurement time, but it will proportionally increase UE measurement complexity. Besides, it would need a new measurement gap design, either with longer MGL or multiple MGs, to cover all SMTCs. It is obvious that the long MGL or multiple MGs will degrade system performance. 
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Figure 2 Reuse the legacy measurement period (UE behaviour #2)

[bookmark: _Ref78883251]Observation 1: If multiple SMTCs are configured and the legacy measurement period is reused, it would need a new gap design, either with longer MGL or multiple MGs, and it will degrade system performance. 
[bookmark: _Ref78883254]Observation 2: To avoid new gap designs, a sharing factor for the measurement of multiple SMTCs would be needed. 
[bookmark: _Ref78883258]Proposal 1: RAN4 further to discuss sharing factor for the measurement of multiple SMTCs. 
NTN Measurement capability
In last meeting, measurement capability regarding the number of cells was discussed as the WF [2]: 
· Issue 2-1-2: Number of measurement cells
· RAN4 to discuss/determine measurement capacity needed for intra-satellite and inter-satellite first and then the number of measurement cells for intra-satellite and inter-satellite. FFS on the specific number of cells.
In addition, the number of NTN frequency layer to monitor is also needed to be discussed. In our understanding, the measurements on NTN frequency layers are more complicate than the legacy TN measurements, because UE needs to additionally cope with the fast delay drifting of LEO. Therefore, the NTN measurements cannot be treated as normal NR TN measurements, and hence a NTN-specific measurement capability will be needed. 
[bookmark: _Ref78883260]Proposal 2: UE shall be capable of monitoring at least K NTN carriers, where K is TBD. 


NTN CSSF and measurement requirements
In order to define the CSSF for NTN measurements, whether to define the following requirement should be further discussed in RAN4:  
· Whether to define requirement for NTN SCells 
· Whether to define requirement for inter-frequency NTN measurement
· Whether to define requirement for inter TN and NTN measurement 
[bookmark: _Ref78883262]Proposal 3: RAN4 to discuss whether to define the requirement for NTN SCells, inter-frequency NTN measurement, and inter TN and NTN measurement. 
Conclusion
In this contribution, we discuss the RRM measurement requirement in NTN network. We have the following observations and proposals. 
Observation 1: If multiple SMTCs are configured and the legacy measurement period is reused, it would need a new gap design, either with longer MGL or multiple MGs, and it will degrade system performance.
Observation 2: To avoid new gap designs, a sharing factor for the measurement of multiple SMTCs would be needed.
Proposal 1: RAN4 further to discuss sharing factor for the measurement of multiple SMTCs.
Proposal 2: UE shall be capable of monitoring at least K NTN carriers, where K is TBD.
Proposal 3: RAN4 to discuss whether to define the requirement for NTN SCells, inter-frequency NTN measurement, and inter TN and NTN measurement.
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