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1	Introduction
RAN#80 approved a new SI on solutions evaluation for NR to support non-terrestrial network (NTN). The latest version of the SID is given in [1]. The SI has the following RAN1 objectives:
Physical layer
Consolidation of potential impacts as initially identified in TR 38.811 and identification of related solutions if needed  [RAN1]: 
· Physical layer control procedures (e.g. CSI feedback, power control)
· Uplink Timing advance/RACH procedure including PRACH sequence/format/message
· Making retransmission mechanisms at the physical layer more delay-tolerant as appropriate. This may also include capability to deactivate the HARQ mechanisms.
Performance assessment of NR in selected deployment scenarios (LEO based satellite access, GEO based satellite access) through link level (Radio link) and system level (cell) simulations [RAN1].


TR 38.811 identifies mobility as a potential key-impact area. Handover and paging are explicitly mentioned. The mobility is based upon idle and connected mode measurements specified by RAN1. In this contribution, we discuss measurement related aspects. 
2	Discussion
Mobility is based on measurement metrics defined by RAN1, by procedures defined by RAN2, and by the detailed implementation of those procedures by RAN4. RAN4 is not allocated time in the ongoing NTN SI, so it is expected that RAN1 takes aspects into consideration that otherwise would be studied by RAN4.
The TS 38.304 defines the RSRP and RSRQ measurements used in a NR network for performing idle-mode mobility and cell (re)selection. The usefulness of these metrics as well as the suitable range of them are relevant for RAN1 to consider. Figure 1 presents logged path gain statistics from a GEO NTN system level simulation. The result shown applies to a UE travelling across a cell, while monitoring the 3 strongest cells. We see that the difference between the strongest camped on cell and the weakest cell never goes above 5 dB. This indicates that the C/I measured will not exceed 5 dB.

[image: ]
[bookmark: _Ref4753357]Figure 1 Path gain logged in a GEO deployment.
Based on these observations the suitability of using RSRP and RSRQ as metrics for idle and connected mode mobility in a GEO NTN will be determined by the accuracy and relative accuracy by which these metrics can be measured. The results indicate that the relative measurement accuracy, i.e. the accuracy by which a device estimates the difference between the measured cells, should not exceed 5 dB.
RAN1 should study the expected measurement accuracy in an NTN. In case it turns out to be insufficient for securing robust mobility alternative methods may be explored to facilitate mobility. One option is to utilize the expected GNSS support in NTN UEs for supporting mobility. A potentially attractive solution may be to complement RSRP/RSRQ measurements with GNSS positioning data for securing robust mobility. If this is needed remains to be seen.
1. [bookmark: _Toc528870134][bookmark: _Toc528870085][bookmark: _Toc528593873][bookmark: _Toc525848431][bookmark: _Toc889303][bookmark: _Toc1031305][bookmark: _Toc1064161][bookmark: _Toc4631911]In a GEO NTN the relative RSRP measurement accuracy needs to be within a limited range to facilitate efficient mobility. RAN1 should study the expected RSRP measurement accuracy achievable in an NTN.
Mobility is also based on the cell suitability criterion, which requires the measured signal strength and quality to exceed a certain threshold. It is apparent from the above figure that the path loss exceeds that expected in a terrestrial network. This may be compensated for by increasing the output power in the satellite or reducing the thermal noise in the device. But RAN1 nevertheless needs to study the expected RSRP/RSRQ ranges in an NTN, and study how well the specified metrics support the expected RSRP/ RSRQ ranges.
1. In a GEO NTN the high path loss may, unless compensated for by the satellite output power and/or UE noise figure, impact the RSRP and RSRQ measurement. RAN1 should study the expected RSRP/RSRQ measurement ranges needed in an NTN and determine if the existing ranges are sufficient.
3	Conclusions
In this contribution, we discuss RSRP and RSRQ measurements. We focus on the GEO NTN case and the initial system level simulation traces presented. It is concluded that RAN1 needs to study measurement ranges and needed accuracy levels to determine if existing metrics are sufficient to provide support for robust mobility in an NTN.
In the contribution we make the following two observations:
1. [bookmark: _GoBack]In a GEO NTN the relative RSRP measurement accuracy needs to be within a limited range to facilitate efficient mobility. RAN1 should study the expected RSRP measurement accuracy achievable in an NTN.
1. In a GEO NTN the high path gain may, unless compensated for by the satellite output power, impact the RSRP and RSRQ measurement. RAN1 should study the expected RSRP/RSRQ measurement ranges needed in an NTN and determine if the existing ranges are sufficient.
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref510504022][bookmark: _Ref510814820][bookmark: _Ref174151459][bookmark: _Ref189809556]References
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