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1. Introduction
In RAN#99-e meeting, RAN4 has some initial discussion on measurement requirement for NR NTN, and the WF on NR NTN RRM requirements was approved in [1]. In this contribution, we discuss the measurement related requirements for NTN system and provide our proposals.
2. Discussion
According to TR38.821 [2], A UE can be served by different types of satellite, e.g. LEO satellite MEO satellite or GEO satellite. The altitude for different types of satellite can be from 600Km to 35768Km, and the propagation delay between different types of satellites can be varied between 4ms and 477.48ms correspondingly. Since the SMTC and measurement gap configuration in NTN are configured based on the timing of PCell, thus, the time difference between signal delay 1 and signal delay 2 will cause the SSB signal window of target neighbour cell is not within the measurement gap window configured by the serving cell, as shown in Figure 1. 
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Figure 1: Propagation delay difference between satellites
Observation 1: The propagation time difference between serving cell and target neighbour cell will cause the reference signal window of target neighbour cell is not within the measurement gap window configured by the serving cell.
RAN2 has discussed the potential measurement enhancement in NTN for several meetings, and the potential enhancement on the SMTC configuration and measurement gap configuration are supported which is aimed to address the issues associated with the different/larger propagation delays. And the related agreement on SMTC configuration and measurement gap configuration are captured as follows:
	Agreements in RAN2#112-e [3]:
RAN2 understanding that UE shall not be forced to detect the SSB burst outside the corresponding configured SMTC window in NTN, just like the principle in TN.



Agreements in RAN2#113bis-e [4]:
1. For Rel-17 NTN, Rel-17 NR operation is enhanced (e.g. the SMTC configuration and UE measurement gap onfiguration) 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).
2. Rel-17 NTN will not rely only on network implementation to address the issue explained in agreement 1.
3. Enhancements of the SMTC configuration is supported for Rel-17 NTN.
4. Optional new UE assistance is defined in Rel-17 NTN for network to properly (re)configure the SMTC and/or measurement gap
5. 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?
6. The configuration of one or multiple offsets is left up to the network implementation.
7. It is up to network to update the SMTC configuration of the UE to accommodate the different propagation delays.
8. Measurement gaps enhancements should be supported. FFS on the details
According to RAN2 agreements, network can configure multiple SMTC configuration with different offsets for one frequency in NR NTN, and one SMTC configuration can be associated with a set of cells per satellite. In addition, in order to support the measurement on SMTC with different offsets, the measurement gap enhancement with multiple measurement gap pattern should be supported. In MG enhancement WI, the concurrent MGs can be configured for the measurements with different periodicity and/or offset of reference signals from different cells or frequency layers that cannot be covered by one measurement gap. 
Proposal 1: the concurrent MG discussed in Rel-17 MG enhancement WI can be applied for the SMTC configurations with different offsets in one frequency layer in NR NTN.
In addition, RAN2 also agreed to introduce UE assistance information which is used to (re)configure the SMTC configuration and measurement gap configuration for NW. Regarding how to define the UE assistance information, one of the alternative is to report the service link propagation delay difference between the serving satellite and the neighbour satellite. And UE is required to perform the time difference measurement between serving satellite and the neighbour satellite. Thus, the RRM impact on UE assistance information should be considered.
Proposal 2: The RRM impact on UE assistance information should be considered, e.g. the requirement of timing difference measurement between serving satellite and the neighbour satellite.
3. Conclusion
In this contribution, we discussed the measurement related requirements for NTN system and our observation and proposals are provided as follows:
Observation 1: The propagation time difference between serving cell and target neighbour cell will cause the reference signal window of target neighbour cell is not within the measurement gap window configured by the serving cell.
Proposal 1: the concurrent MG discussed in Rel-17 MG enhancement WI can be applied for the SMTC configurations with different offsets in one frequency layer in NR NTN.
Proposal 2: The RRM impact on UE assistance information should be considered, e.g. the requirement of timing difference measurement between serving satellite and the neighbour satellite.
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