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1 Introduction
According to the approved SI on NR to support non-terrestrial network (NTN) [1], the following aspects from RAN1 perspective will be studied:
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, issues caused by the large RTT and mobility in NTN are identified for the physical control procedure with corresponding enhancements.
2 Discussion on the physical control procedure

In current system, all of the transmission for both DL/UL is dominated by the gNB with consideration several factors, i.e., propagation condition as well load for all UEs. The performance of such mechanism highly depends on the efficiency of existing closed-loop procedures, e.g., CSI report and power control. More specifically, 

· For DL transmission, the scheduling configuration, e.g., MCS and supported MIMO layers, are determined by corresponding channel state information obtained mainly via the feedback from UE in FDD as well as TDD with poor channel reciprocity. The corresponding report can be conducted in either periodic/semi-persistent with different periodicities or aperiodic way to ensure the accuracy of report with the tradeoff between of channel variation and signaling overhead by assuming negligible delay in the air-interface transmission. 

· For UL transmission, in addition to the configuration for proper scheduling, UL power control is introduced for handling the interference among UE, e.g., near-far phenomenon, as well as maintenance of expected SINR. The first target can be achieved mainly by the adjustment of the open-loop parameters, e.g., factional compensator factor. And the indication of the parameter for dynamic power adjustment to the UE side via the DCI is used to deal with the variation of SINR due to the fast fading of propagation channel. W.r.t the second part, similar as the CSI report, the accuracy of this adjustment is also sensitive to the variation of fast fading and transmission delay.

However, in NTN system, as shown in Figure 1 with assumed transparent payload at satellite, the end to end transmission delay for the UE within the coverage of one spot beam will be determined by the distance among satellite, earth station and terminal, respectively. As the typical examples mentioned in [2], the maximal RTT will be up to 41.75ms and 541.14 ms for LEO with altitude equating to 1200 km and GEO, respectively, which is much larger than RTT in existing cellular system. 

In this case, w.r.t the open loop procedure in power control, since the variation of the large scale attenuation is caused by the changes of separation distance as shown in Figure 2 , which is the negligible for the LEO in LoS case, the open loop operation with configured/updated parameters, e.g., α, via RRC, is still valid for optimizing the UL transmission power for UL interference mitigation.  But for the dynamic power adjustment, the validity is questionable since the short-term channel condition due to the fast fading is already changed within the RTT as shown in  REF _Ref4493313 \h  \* MERGEFORMAT  Figure 3 even with the assumption of ideal Doppler shift compensation at satellite. Therefore, disabling of this operation can be considered in NTN.

Proposal 1: For power control operation, performance evaluation without consideration of dynamic power adjustment should be considered for NTN
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Figure 1 Illustration of end-to-end transmission for NTN with transparent load at satellite
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Figure 2 Illustration of PL variation in LoS over time per elevation

For the CSI report, similar issue occurs and the accuracy of MCS assignment of DL scheduling will be degraded due to the aging of CSI. In this case, from the implementation perspective, DL scheduling with conservative scheduling based on the received CSI can be considered, but performance loss may be expected.
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Figure 3 Illustration of channel correlation over time domain

Then, potential enhancement with consideration on the characteristic of NTN channel can be studied. More specifically, for NTN, the propagation will be mainly dominated by limited paths with larger Doppler shift and spread due to the high mobility and less impacts of local scatterers, especially for the case with terminal by using VSAT-alike antenna, which will lead to the lower number of supported RANK for transmission than the traditional cellular system as well as the relative stable pattern of channel variation in time domain. Then, the influence of channel aging can be reduced if corresponding adjustments is autonomously conducted at BS according to the channel report with parameters used to mode the changes of channel.

Proposal 2: Enhancement on the CSI report, e.g., introduction of CSI prediction operation, can be studied for NTN.

3 Conclusions
In this contribution, potential issues related to the close-loop procedure due to the large RTT in NTN have been discussed with following proposals:

Proposal 1: For power control operation, performance evaluation without consideration of dynamic power adjustment should be considered for NTN
Proposal 2: Enhancement on the CSI report, e.g., introduction of CSI prediction operation, can be studied for NTN.
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