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1 Introduction

In the contribution, we present our views on NTN UE requirements related to Signalling Characteristics.

2 Discussion
Issue 1-6-1: If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE,
Agreement:
· RAN4 to discuss whether and how to define “availability of valid target satellite information as side condition” in RAN4#102 e-meeting if RAN2 reply LS is received.

· It is recommended companies provide details on the following aspects as well:

· How to use the availability information, if defined, e.g. for differentiating requirements depending on the availability or for defining requirement applicability rule

· Whether the above is only for measurement or both measurement and mobility

· Whether the above is only for RRC Connected mode or irrespective of RRC state

Based on RAN2 discussion in response to RAN4 LS ‘R4-2120309, LS on NR NTN Neighbor Cell and Satellite Information,’ it is very likely that whether, how long and what neighbor cell and target cell information will be made available to UE will be left to NW implementation. As far as mobility is concerned, it is just about whether UE needs to read a target cell’s NTN specific parameter or not. However, from measurement perspective, it will be more complicated especially when multiple SMTSs on the same measurement frequency partially or fully overlap with each other because UE may not always be able to detect and measure different Doppler frequency shifts from different target measurement cells in LEO systems if measurement resources are not mutually exclusive in the time domain. Note that frequency offset due to Doppler shift in NTN is expected to be much larger than TN systems, and the impact on measurement accuracy will be severe.
Proposal 1: Depending on whether and what neighbor cell and target cell information is made available to UE, UE requirements are defined as below:
· For mobility requirements, an additional latency for necessary information reading, e.g. NTN specific system information from a target cell, is explicitly added if part of necessary information is either not available or invalid during cell (re)selection and (conditional) handover.
· For measurement requirements, at least when configured multiple SMTCs on the same frequency are not mutually exclusive in the time domain, the requirements are applicable only when UE is provided with information of the target measurement cells that have the colliding SMTCs.
Issue 1-8-1: Requirements related to Signalling Characteristics
· FFS on the following candidates to enhance RLM and Link Recovery requirements.

· Modification of hypothetical PDCCH formats for SSB and/or CSI-RS based RLM and BFD

· Modification of BLER_out/in

· Introducing an intermediate BLER between BLER_out and BLER_in

· Modification of Evaluation period

· (Note) FR2 RRM requirements are not yet considered.

It was left open for further discussion whether and how to enhance RLM and Link Recovery requirements. As a link channel quality/strength is to some extent predictable, we believe UE and NW may want to run RLM and BFD/CBD proactively to avoid a large latency to recover link and beam in NGSO. However, given the time left and the RAN4 test cases will less likely be based on gradual RSRP/SNR change for RLM and Link Recovery requirements, i.e. UE prediction based evaluation may not be always allowed in test cases, we think prediction based enhancements can be considered in one of later releases if needed.

Proposal 2: For any enhancements on RLM and Link Recovery requirements, RAN4 to strive to complete essential core requirements based on legacy ones unless a critical issue is identified.
Issue 1-7-1: A spec structure of NTN UE RRM requirements

· FFS on applicability of the following requirements are as below:

· NR FR2 – NR FR1 HO 

· NR FR1 – NR FR2 HO 

· NR FR2 – NR FR2 HO 
· Minimization of Drive Tests (MDT)
· deriveSSB-IndexFromCell tolerance
· Uplink spatial relation switch delay
As far as FR1 is concerned, we don’t think all of the items listed below are essential or applicable for NTN systems if cell (re)selection and handover between NTN FR1 and TN FR2 are not considered. 

· NR FR2 – NR FR1 HO 

· NR FR1 – NR FR2 HO 

· NR FR2 – NR FR2 HO 
· Uplink spatial relation switch delay
Minimization of Drive Tests (MDT) may or may not be useful depending on the cell type, e.g. TN, GSO, and NGSO, of the logged measurements and the content of the report, which are up to NW configuration. And deriveSSB-IndexFromCell tolerance can still be useful for those cells belonging to the same satellite.
Proposal 3: RAN4 do not consider the following cases for NTN requirements unless it is confirmed that FR2 NTN requirements are defined in Rel-17 timeframe:
· NR FR2 – NR FR1 HO 

· NR FR1 – NR FR2 HO 

· NR FR2 – NR FR2 HO 
· Uplink spatial relation switch delay
3 Conclusion
Observations and Proposals are summarized below:

Proposal 1: Depending on whether and what neighbor cell and target cell information is made available to UE, UE requirements are defined as below:

· For mobility requirements, an additional latency for necessary information reading, e.g. NTN specific system information from a target cell, is explicitly added if part of necessary information is either not available or invalid during cell (re)selection and (conditional) handover.
· For measurement requirements, at least when configured multiple SMTCs on the same frequency are not mutually exclusive in the time domain, the requirements are applicable only when UE is provided with information of the target measurement cells that have the colliding SMTCs.
Proposal 2: For any enhancements on RLM and Link Recovery requirements, RAN4 to strive to complete essential core requirements based on legacy ones unless a critical issue is identified.
Proposal 3: RAN4 do not consider the following cases for NTN requirements unless it is confirmed that FR2 NTN requirements are defined in Rel-17 timeframe:
· NR FR2 – NR FR1 HO 

· NR FR1 – NR FR2 HO 

· NR FR2 – NR FR2 HO 
· Uplink spatial relation switch delay
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