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1	Introduction
RAN#80 approved a new SI on solutions evaluation for NR to support Non-Terrestrial Network [1]. The SI has the following objectives. The RAN1 work is scheduled to begin at RAN1#96bis in April 2019.
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]



In this contribution, aspects of uplink power control for NTN is discussed.
[bookmark: _Ref178064866]2	Discussion
The long propagation delays between the gNB and the UE is one of the physical phenomena that requires careful consideration when adapting NR to accommodate NTN.  The one-way delay between the UE and the gNB depends on various factors such as the type of satellite (GEO, LEO, MEO, etc.), the elevation angles associated with the UE and gNB, and whether bent pipe or regenerative model is assumed.  For the different scenarios considered in Tables 5.3.2.1-1 and 5.3.4.1-1 of TR 38.811 [2], the one-way delay can range from ~6ms to ~272ms, corresponding to a round-trip delay of ~12 ms to ~544 ms.
With round-trip delays exceeding 500 ms, closed loop power control is a challenge. Most likely, it will not be possible to track fast fading. At least for GEO satellites, power control is likely limited to open loop power control, alternatively to closed loop power control that tries to track only slow fading variations.
The main purpose of uplink power control is to reduce uplink interference. Therefore, it should be studied to what extent uplink interference is a problem for NTN. The interference situations may be fundamentally different from a terrestrial network. E.g., near-far situations may not occur since the gNB will likely experience similar pathloss from all UEs in a cell (spot beam). Inter-cell interference may also be very different from a terrestrial network, depending on the antenna characteristics of the spot beams antennas and the frequency reuse pattern deployed.
Another aspect to consider is whether there is any UE TX power headroom available to enable power control. The free space pathloss to a GEO satellite is in the order of 190 dB, and even with a 40 dBi antenna gain at the satellite, coverage can be a challenge for a UE with 23 dBm TX power. With a higher UE power class or in case of LEO/MEO based satellite access, there may be some headroom for UL power control, though.
Also, it can be noted that satellite communication channels are often dominated by a strong line-of-sight component. Therefore, the magnitude of the fast fading may be small, and the drawback of a slow power control loop may not be as large as expected.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we provide an initial discussion on UL power control for NTN.
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