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1. Introduction
At the RAN#80 meeting the new study item on Non Terrestrial Networks (NTN) was agreed [1], the study item description document can be found in [2]. Objectives of the study item related to physical layer are copied below. 
	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 physical layer control procedures for NTN are discussed including UL power control and CSI feedback.
2. Discussion
UL power control procedure is essential components of NR terrestrial networks. NR specification provides many tools and features to enable UL power control including closed-loop and open-loop UL power control with flexible parameters. No major issues were identified for closed-loop and open-loop UL power control for NTN, even considering factors such as mobility of the satellite and large delays for NTN. 
NR CSI feedback includes many features which are mainly needed to support MIMO. Since MIMO is not commonly used for satellite communication system, only subset of NR CSI features are needed for NTN. As it was discussed in [3], CQI feedback is the main feature of CSI to consider for NTN link adaptation. Due to large delays and high mobility of the satellite and the UE, link adaptation via CSI feedback becomes challenging for NTN due to channel aging, especially for NLOS channel conditions. 
At the RAN1#97 meeting [4] the following agreement was made on CSI feedback, where some solutions presented to overcome the channel aging issue. 
	Agreement:
Study the performance of AMC in NTN considering at least the following solutions (some solutions may have no specification impact):
· Prediction-based link adaptation with prediction confidence level
· AMC with CQI reflecting only long-term fading
· Additional BLER targets for CQI reporting to limit number of retransmissions and latency
· CQI offset applied by gNB
· Finer granularity of CQI
· Prediction based CQI reporting


Some of the solutions presented in the above agreement (e.g. prediction-based link adaptation with prediction confidence level, AMC with CQI reflecting only long-term fading, prediction based CQI reporting) may potentially solve the issue of channel aging for link adaptation via CQI feedback. However, such solutions doesn’t necessarily require specification impact. Hence, it can be concluded that no enhancements with specification impact are identified to solve channel aging issue.
Observation:
· No major issues are identified for UL power control
· No enhancements with specification impact are identified to solve channel aging issue for CQI feedback
Even considering channel aging issue, fast initial CQI feedback is important in order to avoid performance loss for initial DL transmissions. In the current NR specification there is no mechanism to provide CQI feedback before the RRC configuration. Considering large round trip delay for GEO and frequent handovers for LEO, the performance of initial DL transmissions without CSI feedback may have significant impact on the system performance. Since NTN deployments are typically using one antenna port for transmission per cell (or per beam), CSI measurements, including measurements for CQI, can be done using SSB, which almost completely eliminates the need of RRC configuration for CQI measurements. Thus, in this case CQI feedback can be done before the RRC configuration. Thus, we propose to consider solutions for fast CQI feedback during initial access and handover to improve performance of NTN. For example, CSI feedback during RACH (e.g. in MSG3) or default configuration for aperiodic CSI reporting can be considered. 
Proposal: 
· Fast initial CQI feedback in RACH msg 3 can be considered to improve performance for NTN
· SSB-based CQI measurements can be considered for fast CQI feedback
3. Conclusion
In this contribution physical layer control procedures for NTN are discussed including UL power control and CSI feedback. The following proposal and observation were made.
Observation:
· No major issues are identified for UL power control
· No enhancements with specification impact are identified to solve channel aging issue for CSI feedback
Proposal: 
· Fast initial CQI feedback in RACH msg 3 can be considered to improve performance for NTN
· SSB-based CQI measurements can be considered for fast CQI feedback
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