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Discussion and Decision
1 Introduction
This contribution gives our view on some open issues related to the measurements for NR NTN enhancements. 
2 Discussion

Issue 1: The usage of TN coverage information for measurement in RRC_CONNECTED 

The TN coverage information is introduced for idle/inactive measurement, but in connected mode, it’s also beneficial for UE to use the information for the neighbor TN cell measurement. 

For connected measurement, UE will perform the neighbor measurement on the TN frequencies based on network dedicated measurement configuration. Typically, to reduce the RRC dedicated signaling burden caused by the dedicated measurement configuration change, network usually provides the full frequency list to UE via one dedicated measurement configuration. In NTN serving cell, due to the different TN frequencies deployed at the different area, it would be beneficial for connected UE to select the neighbor TN frequencies for measurement based on the TN coverage information.

Proposal 1: TN coverage information can be used for UE to perform TN neighbor measurement in connected mode, i.e., UE doesnot need to perform connected measurement on the TN neighbor frequencies if it's not in the TN coverage area where the UE is located. 

The corresponding stage-2 TP of TS38.300 is provided as follows.

	16.14.3.3
Measurements
……

For a UE in Connected mode, it's up to UE implementation whether to perform NTN neighbour cell measurements on a cell included in the measurement configuration but not included in SIB19. UE determines when to perform TN measurement based on the broadcast coverage information.


Issue 2: Neighbour measurement initiation in LEO scenario 
In current connected measurement mechanism, UE will start the neighbour measurement when the serving cell quality becomes worse (i.e. serving quality < S-measure).
In NTN quasi-Earth fixed system covered by LEO satellite, the satellite needs to adjust the beam direction to provide coverage for the cell during its serving period. Therefore, in a certain area within the cell, the beam providing the coverage will change over time, and during the beam transition period, it is possible that the serving quality measured by UE temporarily deteriorates.
Figure-1 provides one example for explanation. The area within the dash circle is near the cell center of the NTN cell. The coverage is provided by different beams at different time, and the serving quality measured by UE in this area will also vary as indicated in Table-1. 
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Figure-1. NTN quasi-Earth fixed system with LEO coverage 

Table-1. Serving beam and serving cell measurement in different time points
	Time
	Serving beam situation 
	Serving cell quality measured by UE

	T1
	Serving beam is beam#3.
	The serving quality is good.

	T2
	Serving beam transition duration from beam#3 to beam#1.
	The serving quality deteriorate.
If serving cell quality < S-measure, UE will initiate neighbor measurement.  

	T3
	Serving beam is beam#1.
	The serving quality is good.


According to legacy mechanism, when the serving quality is worse than a threshold (S-measure), UE will initiate the neighbor measurement.

But in this NGSO with LEO scenario, the serving quality deterioration that occurs during the transition duration @T2 is just a temporary situation, and it’s restored later @T3. Considering UE is not at the cell edge, if UE detects the serving quality worse than S-measure, it’s unnecessary for UE to initiate the neighbor measurement. 

Observation 1: UE’s serving cell quality may temporarily deteriorate during the serving beam transition duration. 

Observation 2: It’s unnecessary for UE to initiate the neighbor measurement based on S-measure condition during the beam transition duration at the UE location.
During the transition duration, if UE is moving to the cell edge, UE is still required to perform the neighbor measurement for mobility purpose. Therefore, when UE’s serving quality is lower than S-measure, UE can determine whether to initiate neighbor measurement based on its location in the cell. In other words, UE may not initiate neighbor measurement immediately if the UE is not at the cell edge. 
Proposal 2: When UE’s serving quality is lower than S-measure, UE may not initiate neighbor  measurement immediately if the UE is not at the cell edge. 
The corresponding TP of TS38.331 is provided as follows.

	5.5.3
Performing measurements

5.5.3.1
General
   ……

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:

            ……
NOTE:
UE may not initiate neighbor measurement immediately if the UE is not at the cell edge.



3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: TN coverage information can be used for UE to perform TN neighbor measurement in connected mode, i.e., UE doesnot need to perform connected measurement on the TN neighbor frequencies if it's not in the TN coverage area where the UE is located. 

Proposal 2: When UE’s serving quality is lower than S-measure, UE may not initiate neighbor  measurement immediately if the UE is not at the cell edge. 
