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1	Introduction
The majority issues for core NTN requirements have been discussed and the related conclusions are captured in WF [1] in the last RAN4 meeting. This contribution will provide our considerations on some maintenance issues. 
2	Discussion
	RAN2 thanks RAN4 for the LS on network indication for applying enhanced cell reselection requirements.
On enhanced measurement requirements for LEO, RAN2 has agreed to introduce new indication in SIB1.
[bookmark: _Hlk117693810]On relaxed measurements for GEO, RAN2 has agreed to reuse the existing relaxed measurement configuration in SIB2 (parameter relaxedMeasurement). RAN2 understands the relaxed measurements only apply to GSO neighbour cells and can only be configured by GSO serving cell, and kindly asks RAN4 to confirm this understanding.
For both features, the UE capability has been captured in TS 38.306 as optional without capability signalling, in correspondence with feature groups 25-4 and 25-6 of the RAN4 feature list.


As shown above, one LS [2] on the network indication for applying enhanced cell reselection requirements is sent from RAN2. Introducing a new indication in SIB1 for LEO measurement and reusing the existing relaxed measurement configuration in SIB2 for GEO are fine for us. One issue to be confirmed by RAN4 is the conditions to apply relaxed measurement requirements. Based on RAN2’s understanding, the relaxed requirements only apply when both neighbour cell and serving cell are GEO. According the CR R4-2217169 [3] agreed in the last meeting, the relaxed requirements apply provided the target cell is GEO and the relaxed measurement is configured by the serving cell. Based on our knowledge, RAN4 does not reach any conclusion regarding the satellite type for the serving cell. However, we think RAN2’s conclusion is reasonable. When serving cell is LEO, the remaining service time may be quite limited and therefore UE needs to measure and reselect to another neighbour cell as soon as possible. Relaxing measurement is not suitable, even if the low-mobility or not-at-cell-edge criterion is satisfied. Therefore, we prefer to follow RAN2’s understanding. 
Proposal-1: Confirm RAN2’s understanding that the relaxed measurements only apply to GSO neighbour cells and can only be configured by GSO serving cell.
When defining the measurement period requirements in NR NTN, a new scaling factor Kmulti_SMTC is introduced in case that multiple satellites are supposed to be measured within single SMTC. As shown below, the value of Kmulti_SMTC is determined by the type and number of satellites on the target carrier. The candidate neighbour cell list associated with each SMTC should be provided by the serving cell, otherwise the measurement period cannot be correctly determined. Then, “the serving cell may not provide explicit neighbour cell list” in the current 38.133 spec should be revisited, as shown below. 
Proposal-2: The measurement period requirements apply provided that explicit neighbour cell list associated SMTC should always be configured. 
	The parameter Kmulti_SMTC is the scaling factor for measurement of multiple SMTCs or multiple satellites
-	If SMTCs do not overlap with each other,
-	, if GEO satellites are measured on the carrier;
-	, if LEO satellites are measured on the carrier;
-	If SMTCs partially overlap with each other,
-	, if only GEO satellites are measured on the carrier;
-	, if only LEO satellites are measured on the carrier;
where
 is the number of LEO satellites to be measured within i-th SMTC, 
 is the number of LEO satellites that UE can measure in parallel within an SMTC,

	4.2C.1	Introduction
The cell reselection procedure allows the UE to select a more suitable cell and camp on it.
[bookmark: _GoBack]When the UE is in either Camped Normally state or Camped on Any Cell state on a cell, the UE shall attempt to detect, synchronise, and monitor intra-frequency and inter-frequency cells indicated by the serving cell. For intra-frequency and inter-frequency cells the serving cell may not provide explicit neighbour list but carrier frequency information and bandwidth information only. The requirements in this clause apply provided that the explicit neighbour cell list associated with SMTC should be configured by the serving cell. UE measurement activity is also controlled by measurement rules defined in [clause TBD], allowing the UE to limit its measurement activity.


If proposal-2 is agreed, the related signalling design in RAN2 should be updated, especially when LEO satellites are to be measured in the target frequency layer. Currently, up to 4 SMTCs are configured by legacy SSB-MTC and new SSB-MTC4. As shown below, SSB-MTC 4 includes an explicit PCI list while the legacy SSB-MTC does not. Therefore, it is suggested to ask RAN2 to indicate explicit PCI list in each SMTC configuration, and a draft LS is provided in the Annex. 
Proposal-3: Send a LS to RAN2 to indicate an explicit PCI list associated with each SMTC.
	SSB-MTC ::=                             SEQUENCE {
    periodicityAndOffset                    CHOICE {
        sf5                                 INTEGER (0..4),
        sf10                                    INTEGER (0..9),
        sf20                                    INTEGER (0..19),
        sf40                                    INTEGER (0..39),
        sf80                                    INTEGER (0..79),
        sf160                                   INTEGER (0..159)
    },
    duration                                ENUMERATED { sf1, sf2, sf3, sf4, sf5 }
}
SSB-MTC4-r17 ::=             SEQUENCE {
    pci-List-r17                 SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                          OPTIONAL,  -- Need M
    offset-r17                   INTEGER (0..159)
}



3	Conclusion
This contribution discussed the maintenance issues for NTN core requirements, and gave the following proposals:  
Proposal-1: Confirm RAN2’s understanding that the relaxed measurements only apply to GSO neighbour cells and can only be configured by GSO serving cell.
Proposal-2: The measurement period requirements apply provided that explicit neighbour cell list associated SMTC should always be configured. 
Proposal-3: Send a LS to RAN2 to indicate an explicit PCI list associated with each SMTC.
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1. Overall Description:
According to the latest 38.331 spec, SSB-MTC 4 includes an explicit PCI list while the legacy SSB-MTC does not. However, an explicit PCI list associated with each SMTC is expected when defining measurement period requirements. As shown below, the total number of satellites to be measured in each SMTC will be used to calculate the scaling factor Kmulti_SMTC when LEO satellites are configured in the target frequency layer. Therefore, RAN4 suggests RAN2 to indicate an explicit PCI list associated with each SMTC in this case. 
	The parameter Kmulti_SMTC is the scaling factor for measurement of multiple SMTCs or multiple satellites
-	If SMTCs do not overlap with each other,
-	, if GEO satellites are measured on the carrier;
-	, if LEO satellites are measured on the carrier;
-	If SMTCs partially overlap with each other,
-	, if only GEO satellites are measured on the carrier;
-	, if only LEO satellites are measured on the carrier;
where
 is the number of LEO satellites to be measured within i-th SMTC, 
 is the number of LEO satellites that UE can measure in parallel within an SMTC,



2. Actions:
To RAN2:
RAN4 kindly asks RAN2 to take the above agreements into account, and to indicate an explicit PCI list associated with each SMTC.

3. Date of Next RAN4 Meetings:

RAN4 Meeting #106		27 Feb – 03 Mar			Athens
RAN4 Meeting #106-bis-e		17 Apr – 26 Apr			Online
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