


3GPP TSG-RAN WG2 Meeting #105bis	R2-1904195
Xian, China, 08 – 12 April 2019	Resubmission of R2-1901467


Agenda item:	11.6.4.1
Source:	Nokia, Nokia Shanghai Bell
Title:	Further considerations on Mobility impacts for LEO based networks
WID/SID:	FS_NR_NTN_solutions - Release 16
Document for:	Discussion and Decision
1	Introduction
RAN agreed the SI – “Study on solutions evaluation for NR to support Non Terrestrial Network” in [1]. This contribution captures some of the issues relevant to NTN mobility scenarios for LEO.
We have identified LEO satellite scenarios as the most challenging from mobility point of view. In [3], we have captured mobility issues related to moving satellite beam footprint. This contribution further lists additional mobility related issues relevant to LEO satellite scenarios.
2	Further considerations on Mobility impacts for LEO
2.1 NG Interface

In case of full gNB on the satellite, shown in Figure 1, which is one of the options considered for NTN SI in [3], while the CN is on earth, the consequence of the satellites moving is that the NG interface changes frequently. Every time a satellite moves away, the NG interface is teared down and when a satellite appears at the horizon it may be setup again. As the satellite paths and the timing are highly predictable there maybe methods to lower the signalling load for setting up and tearing down the NG interface, which may have an impact on potential connection/handover failures and interruptions.
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Figure 1: Regenerative architecture with full gNB on satellite

Proposal 1: RAN2 to study potential impacts due to NG interface tear down and setup on connection failures and interruptions.
Proposal 2: RAN2 to also study the potential impact of frequent X2 interface change with full gNB on satellite.

2.2 F1 interface

In case of a split architecture with DU on the satellite and CU on the ground, the movement of the satellite leads to frequent tear down and setups of the F1 interface. Utilising the predictability of the satellite movements, these methods can be optimised.
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Figure 2: Regenerative architecture with DU on satellite and CU on the ground

Proposal 3: RAN2 to study potential impacts of F1 interface tear down.

2.3 Neighbour cell list
As the satellites and the cells move continuously, neighbouring cells may also change, depending on the satellites’ constellations. 
This has several implications, some are listed below:
· HO candidate cells change, when evaluating potential HOs it needs to be considered whether the candidate is still valid and potentially for how long.
· In case of intercell mechanisms, e.g. when interference coordination schemes are deployed, they require frequent adjustments. 

Proposal 4: RAN2 to study potential impacts due to the continuous movement of satellites and cells on the neighbouring cell list and identify potential optimisations.

2.4 Radio measurements
The considerations in [4] for moving satellite beam footprint also apply for radio measurement configurations. The RSRP, RSRQ, CSI-RS measurement reports need to be configured for each UE by the RAN. The optimal measurement configuration might be different in the Scenarios C2/D2 compared to Scenarios C1/D1, especially for the measurements needed for inter-satellite beam footprint cases. 
In case of the measurements needed for intra-satellite beam footprint HO or Radio Link quality estimation, the radio measurements are performed at higher S(I)NR compared to the measurements for inter-satellite beam footprint. The associated measurement uncertainties in these two cases need to be considered when setting the parameters to achieve good reliability with minimum feedback (from UE) overhead and signalling latency (to/from UE).
Radio Link Failure conditions might impact differently the performance at the inter-satellite beam footprint areas in Scenario A compared to Scenario B.

2.5 Cell search, cell selection and cell reselection 
The 5G NR cell search procedure (synchronisation to PSS and SSS and decoding of PBCH to get MIB) shall be used as baseline also in NTN scenarios. The cell search can be further optimized in case the UE has a prior configuration of allowed/barred radio cells (PCIs) and carrier frequencies priorities.
The cell (re)selection mobility is specified for NR-RRC IDLE and NR-RRC INACTIVE modes. The cell (re)selection mobility can also be further optimized in case the UE has been configured with the allowed/barred radio cells (PCIs) and carrier frequency priorities for a given geographical area. The parameters controlling the cell selection criteria need to be optimized for NTN scenarios. 
In case of LEO satellites, for moving satellite beam footprint cases, the optimal (re)selection parameters depend on the expected (deterministic) signal variations due to the movement of the satellites and the location of the UE on Earth.  The ‘best’ and ‘worst’ UE locations on Earth with respect to the LEO satellite orbits might need to be estimated for a general (any UE) parameter configuration. When UE location information is available it can greatly help to fine tune the (re)selection parameters.
Proposal 5: RAN2 to consider the above listed factors related to radio measurements, cell search/selection/re-selection.
3	Conclusion
Proposal 1: RAN2 to study potential impacts due to NG interface tear down and setup on connection failures and interruptions.
Proposal 2: RAN2 to also study the potential impact of frequent X2 interface change with full gNB on satellite.
Proposal 3: RAN2 to study potential impacts of F1 interface tear down.
Proposal 4: RAN2 to study potential impacts due to the continuous movement of satellites and cells on the neighbouring cell list and identify potential optimisations.
Proposal 5: RAN2 to consider the above listed factors related to radio measurements, cell search/selection/re-selection.
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