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1. Introduction
During the previous discussion, RAN2 only discussed the measurement configuration/report issue, which was captured in the latest TR [1]. In this contribution, we try to identify the measurement initiation issue for NTN system and give the corresponding TP.
1. Measurement Initiation Method in TN System
For idle/inactive UEs, how to start the intra-frequency/inter-frequency/inter-RAT frequency measurements is described in TS38.304 [2]:
[bookmark: _Toc5982280]5.2.4.2	Measurement rules for cell re-selection
Following rules are used by the UE to limit needed measurements:
-	If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.
-	Otherwise, the UE shall perform intra-frequency measurements.
-	The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-	For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-	For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;
-	Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].
According to the above description, we can find whether idle/inactive UEs will start to perform intra-frequency/inter-frequency/inter-RAT frequency is based on threshold parameters broadcast in system information [3].
cellReselectionServingFreqInfo      SEQUENCE {
        s-NonIntraSearchP                   ReselectionThreshold                            OPTIONAL,       -- Need S
        s-NonIntraSearchQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need S
        threshServingLowP                   ReselectionThreshold,
        threshServingLowQ                   ReselectionThresholdQ                           OPTIONAL,       -- Need R
        cellReselectionPriority             CellReselectionPriority,
        cellReselectionSubPriority          CellReselectionSubPriority                      OPTIONAL,       -- Need R
        ...
    },
    intraFreqCellReselectionInfo        SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinSUL                       Q-RxLevMin                                      OPTIONAL,       -- Need R
        q-QualMin                           Q-QualMin                                       OPTIONAL,       -- Need S
        s-IntraSearchP                      ReselectionThreshold,
        s-IntraSearchQ                      ReselectionThresholdQ                           OPTIONAL,       -- Need S
        t-ReselectionNR                     T-Reselection,
        frequencyBandList                   MultiFrequencyBandListNR-SIB                    OPTIONAL,       -- Need S
        frequencyBandListSUL                MultiFrequencyBandListNR-SIB                    OPTIONAL,       -- Need R
        p-Max                               P-Max                                           OPTIONAL,       -- Need R
        smtc                                SSB-MTC                                         OPTIONAL,       -- Need R
        ss-RSSI-Measurement                 SS-RSSI-Measurement                             OPTIONAL,       -- Need R
        ssb-ToMeasure                       SSB-ToMeasure                                   OPTIONAL,       -- Need R
        deriveSSB-IndexFromCell             BOOLEAN,
        ...,
        [[
        t-ReselectionNR-SF                  SpeedStateScaleFactors                          OPTIONAL        -- Need N
        ]]
    },

For connected mode UEs, how to start all measurements is described in TS38.331 [3] like the following:
[bookmark: _Toc12718096]5.5.3.1	General
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Omit some content here///
2>	if the reportType for the associated reportConfig is periodical or eventTriggered:
3>	if a measurement gap configuration is setup, or
3>	if the UE does not require measurement gaps to perform the concerned measurements:
4>	if s-MeasureConfig is not configured, or
4>	if s-MeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer 3 filtering, is lower than ssb-RSRP, or
4>	if s-MeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3 filtering, is lower than csi-RSRP:
5>	if the measObject is associated to NR and the rsType is set to csi-rs:
6>	if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:
7>	derive layer 3 filtered beam measurements only based on CSI-RS for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;
6>	derive cell measurement results based on CSI-RS for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;
5>	if the measObject is associated to NR and the rsType is set to ssb:
6>	if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig are configured:
7>	derive layer 3 beam measurements only based on SS/PBCH block for each measurement quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;
6>	derive cell measurement results based on SS/PBCH block for the trigger quantity and each measurement quantity indicated in reportQuantityCell using parameters from the associated measObject, as described in 5.5.3.3;
5>	if the measObject is associated to E-UTRA:
6>	perform the corresponding measurements associated to neighbouring cells on the frequencies indicated in the concerned measObject;
Omit some content here///
We can also find the connected UEs will rely on a configured UE specific measurement threshold to decide whether to start the measurements of non-serving cell [3].
MeasConfig ::=                      SEQUENCE {
    measObjectToRemoveList              MeasObjectToRemoveList                                              OPTIONAL,   -- Need N
    measObjectToAddModList              MeasObjectToAddModList                                              OPTIONAL,   -- Need N
    reportConfigToRemoveList            ReportConfigToRemoveList                                            OPTIONAL,   -- Need N
    reportConfigToAddModList            ReportConfigToAddModList                                            OPTIONAL,   -- Need N
    measIdToRemoveList                  MeasIdToRemoveList                                                  OPTIONAL,   -- Need N
    measIdToAddModList                  MeasIdToAddModList                                                  OPTIONAL,   -- Need N
    s-MeasureConfig                     CHOICE {
        ssb-RSRP                            RSRP-Range,
        csi-RSRP                            RSRP-Range
    }                                                                                                       OPTIONAL,   -- Need M
    quantityConfig                      QuantityConfig                                                      OPTIONAL,   -- Need M
    measGapConfig                       MeasGapConfig                                                       OPTIONAL,   -- Need M
    measGapSharingConfig                MeasGapSharingConfig                                                OPTIONAL,   -- Need M
    ...
}

In order to limit the UE measurements, the network will configure threshold parameters for idle/inactive UEs by system information; while for connected UEs, the network can use a UE specific measurements threshold to control the UE measurements of non-serving cells.
Observation 1: In order to limit the UE measurements for power saving, the network will configure threshold parameters for idle/inactive UEs by system information; while for connected UEs, the network can use a UE specific measurements threshold to control the UE measurements of non-serving cells.
1. Measurement Initiation Issue in NTN System
But in NTN system, the situation is not the same as the near-far effect is quite different between NTN and TN system. To simplify the analysis, we illustrate the issue in the following [4]:


Figure 1 A sketch of near-far effect in different scenarios: (a) Terrestrial Network; (b) NTN
In practical deployments for NTN, there are areas of overlap at the beam edge which can be significant when compared to the terrestrial case. In terrestrial systems, a UE can determine it is near the edge of a cell due to the near-far effect – a clear difference in RSRP in the center of a cell as compared to cell edge. But such an effect may not be as pronounced in non-terrestrial deployments as the difference in signal strength between two beams in overlap region may be low.
Due to the low difference of signal strength between beam center and beam edge, it’s really difficult to give a proper threshold to control UEs when to start the measurements of neighbor cells in NTN system.  It is a common phenomenon that the signal will jitter along the time due to the wireless link interference. But in TN system, the effect caused by signal jitter is limited as signal jitter amplitude in TN is usually lower than the signal difference between the center and the configured measurements threshold, so no frequent measurements will be triggered by mistake. From UE power saving perspective, the desirable UE measurement behavior is that UEs start to measure the neighbor cells when UEs is near the edge of the serving cell. In other words, UEs should start to measure the neighbor cells when the signal of the serving cell is low enough. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]But in NTN system, the signal of the serving cell is still relatively strong even if the UE is moving to the overlap region. The issue is that if the network sets a low threshold for measurements initiation, the UE may never start the measurements of neighbor cells during mobility, while if the network sets a high threshold for measurements initiation, the UE measurement accuracy error or the normal serving cell signal fluctuation may cause UE to perform the measurements of neighbor cells by mistake frequently.
Observation 2: In NTN system, if the network sets a low threshold for measurements initiation, the UE may never start the measurements of neighbor cells during mobility, while if the network sets a high threshold for measurements initiation, the UE measurement accuracy error or the normal serving cell signal fluctuation may cause UE to perform the measurements of neighbor cells by mistake frequently.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal: RAN2 to identify the measurement initiation issue for NTN system and agree the TP accordingly.
1. Conclusion
In conclusion, we propose the followings:
Observation 1: In order to limit the UE measurements for power saving, the network will configure threshold parameters for idle/inactive UEs by system information; while for connected UEs, the network can use a UE specific measurements threshold to control the UE measurements of non-serving cells.
Observation 2: In NTN system, if the network sets a low threshold for measurements initiation, the UE may never start the measurements of neighbour cells during mobility, while if the network sets a high threshold for measurements initiation, the UE measurement accuracy error or the normal serving cell signal fluctuation may cause UE to perform the measurements of neighbour cells by mistake frequently.
Proposal: RAN2 to identify the measurement initiation issue for NTN system and agree the TP accordingly.
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1. Text Proposal
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Begin of the TP >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc23267452]7.3.2.1.3 Cell overlap and reduced signal strength variation
In terrestrial systems, a UE can determine it is near a cell edge due to a clear difference in RSRP as compared to cell center. Such an effect may not be as pronounced in non-terrestrial deployments, resulting in a small difference in signal strength between two beams in a region of overlap. As the Rel-15 handover mechanism is based on measurement events (e.g. A3), the UE may thus have difficulty distinguishing the better cell. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]More addition, the Rel-15 measurement initiation mechanism is basd on the network configured threshold(s), due to the small difference in signal strength between beam center and beam edge, the threshold based measurement initiation mechanism may not work. The issue is that if the network sets a low threshold for measurements initiation, the UE may never start the measurements of neighbor cells during mobility, while if the network sets a high threshold for measurements initiation, the UE measurement accuracy error or the normal serving cell signal fluctuation may cause UE to perform the measurements of neighbor cells by mistake frequently. 


Figure 1 [X]. A sketch of near-far effect in different scenarios: (a) Terrestrial Network; (b) NTN
To avoid an overall reduction in HO robustness due to the UE ping-ponging between cells, this challenge should be addressed with high priority for both GEO and LEO scenarios.
To avoid UEs initiating measurements by mistake frequently, this issue should be addressed for both GEO and LEO scenarios.
Location information and/or satellite ephemeris would be useful in addition to measurement initiation/results, and solutions may apply to both scenarios.

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< Next change >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc23267457]7.3.2.2 Mobility Enhancements for Non-Terrestrial Networks
[bookmark: _Toc23267458]7.3.2.2.1 Enhancements to Measurement Configuration/Reporting
· Conditional triggering of measurement reporting: The triggering of measurement reporting can be based on UE location. This may be based on UE location v.s. a reference location, or a combination of location and RSRP/RSRQ.
· Triggering of measurement initiation: For UEs not capable of positioning, UE should measure the neighbor cells periodically; For UEs capable of positioning, the triggering of measurement initiation can be based on UE location and/or satellite ephemeris, or a combination of location and RSRP/RSRQ. Other solutions to this issue are not precluded.
· Inclusion of location information in the measurement report: Location information may be piggy backed onto the measurement report to provide the network additional information when determining whether to HO. Additional design considerations (e.g. signalling overhead impacts and potential privacy concerns) can be addressed in a work item phase. 
· Network compensation of propagation delay difference between satellites: The network can compensate for propagation delay differences in the UE measurement window, e.g. via system information, or in a UE specific manner via dedicated signalling. Other solutions to this issue are not precluded.

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< End of the TP >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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