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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 determination of slot offset for UL transmission and CSI feedback.
2. Discussion
At the last RAN1 meeting the following agreement was made on the slot offset determination for UL transmission [3].
	Agreement:
For UL transmission timing, introduce an offset Koffset  for NR NTN.
· For UL HARQ-ACK on PUCCH, where HARQ ACK on PUCCH is transmitted on slot n + K1 + Koffset when a scheduling DCI is received in slot n.
· For UL transmission on PUSCH, where PUSCH is transmitted on slot  when a scheduling DCI is received in slot n.
· For CSI transmission on PUSCH, where CSI on PUSCH is transmitted on slot n +K+Koffset, when the DCI with CSI request is received in slot n and K is selected by the DCI.
· For a CSI report in uplink slot n’, the CSI reference resource is given in downlink slot n-nCSI_ref, where  and nCSI_ref is as defined in 38.214.
· Koffset  is per beam or per-cell 
· FFS: Whether Koffset is derived from broadcast information or is signaled by higher layers


As it can be observed from the above agreement the common slot offset Koffset is agreed for UL HARQ-ACK on PUCCH, UL transmission on PUSCH, CSI transmission on PUSCH and also for CSI reference resource. In order to align the slot offset determination procedure for all the UL signals based on DCI grant/activation/triggering it is proposed to support the common slot offset for aperiodic SRS.
Proposal 1: 
· For UL transmission timing, introduce an offset Koffset for NR NTN.
· For aperiodic SRS, where SRS is transmitted on slot  when a triggering DCI is received in slot n, where  is the slot offset for SRS according to the RRC configuration
Since the common slot offset Koffset is introduced in order to support large common delay it is assumed that a UE should apply common TA to compensate that delay, so that the gNB receive an UL signal in the target slot. It is clear that common slot offset and common delay are correlated since they are related to common delay. Thus, there is no sense to indicate both parameters separately. Hence, the common slot offset Koffset should be derived based on the common TA value indicated to the UE.
Proposal 2: 
· The common slot offset Koffset should be derived based on the indicated common TA value
At the RAN1#97 meeting the following agreement was made on CSI feedback [4]. 
	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


All of the above solutions require initial CQI feedback for DL link adaptation. For GEO satellite NTN deployments the round trip delay is up to 544 ms. For LEO satellites the round trip delay is up to 28 ms and frequent handovers are expected due to mobility of the satellite. Considering that there is no mechanism to provide fast CSI feedback during initial access or handover in NR specification, performance of NTN might be degraded due to lack of CQI information at the gNB. Thus, we propose to study solutions for fast CQI feedback during initial access and handover. For example, CSI feedback during RACH (e.g. in MSG3) or default configuration for aperiodic CSI reporting can be considered. 
Proposal 3: 
· Study solutions for fast CQI feedback during initial access and handover
· [bookmark: _GoBack]E.g. CQI feedback in RACH MSG3 or default configuration for aperiodic CSI reporting
3. Conclusion
In this contribution physical layer control procedures for NTN are discussed including slot offset determination for UL transmission and CSI feedback. The following proposals and observations were made.
Proposal 1: 
· For UL transmission timing, introduce an offset Koffset for NR NTN.
· For aperiodic SRS, where SRS is transmitted on slot  when a triggering DCI is received in slot n, where  is the slot offset for SRS according to the RRC configuration
Proposal 2: 
· The common slot offset Koffset should be derived based on the indicated common TA value
Proposal 3: 
· Study solutions for fast CQI feedback during initial access and handover
· E.g. CQI feedback in RACH MSG3 or default configuration for aperiodic CSI reporting
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