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1. Introduction
According to the outcome in RAN plenary [1], RRM requirements for Ka band shall be defined based on the agreed scope. Correspondingly, the objective on defining RRM requirements for Fully electronically-steered beam UEs (Type 1) and Fully mechanically-steered beam UEs (Type 2) was captured in revised WID on NR NTN enhancements [2]. In this paper, we provide our views on RRM requirements to be defined for electronically-steered beam UEs (Type 1).
2. Discussion
2.1 UE uplink timing accuracy requirements 
	Issue 2-1: UE UL Timing Accuracy Requirements for UL SCSs of 60kHz and 120kHz
Agreement:
· The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
· For UL SCS of 60kHz, [X] meters.
· For UL SCS of 120kHz, [Y] meters
· The above is applicable only when SSB SCS is equal to or higher than 120kHz
· FFS on whether applicable to UE in mobile platform.
· FFS on whether and how to connect the tightened UE positioning error to the advanced GNSS capability or UE type.
· FFS whether to use different requirements for different types of devices defined in the RF session and/or different satellite types
· FFS on different UE UL Timing Accuracy Requirements for different physical signals/channels, e.g. relaxed requirements for PRACH for certain PRACH formats, compared to other signal/channels.



In the RAN4#107 meeting, RAN4 has discussed the maximum total positioning error due to UE location and Satellite position estimation error and keep the value [X] and [Y] for UL SCS of 60kHz and 120kHz for further analysis.
[bookmark: _Toc85798702]In more detail, here we would like to define is the maximum total positioning error Te,pos that gNB can tolerate with enough accuracy. In order to avoid inter-symbol interference, there must have enough time margin Tmargin, which can be calculated as
Tmargin = [TCP - 2 (Te + TTA,qua /2 + TTA,adj )]/2
Where, 
TTA,qua is the TAC command quantization error ()
TTA,adj is the TAC adjustment accuracy ()
TCP is the length of Cyclic Prefix
Te is the timing error for terrestrial
For the case that SSB DL = 120kHz and SCS = 60kHz with the normal CP, we can get the Tmargin =  according to the above equation, which can be the time budget used for the positioning error for satellite. Here  corresponds to total positioning error (including UE location and Satellite position estimation error) X is about 60m. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]And for the case that SSB DL = 120kHz and SCS = 120kHz with the normal CP, we can get the Tmargin = . Here  corresponds to total positioning error (including UE location and Satellite position estimation error) about Y=20m. According to the GNSS performance requirement specified in TS38.171, the 2-D position error for UE which support A-GPS L1 C/A only is 30m. Compared with this error, we can see that the total positioning error for the SCS= 120kHz has exceeded the GNSS positioning capability can actually achieve. 
As for whether to use different requirements for different types of devices, in our understanding, the UL Timing Accuracy Requirements apply to UE initial transmission and both Type 1 UE and Type 2 UE would follow the similar Requirements.
Proposal 1: The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
· For UL SCS of 60kHz, X = [60] meters.
· For UL SCS of 120kHz, Y = [20] meters
Observation 1: For UL SCS of 120kHz, the total positioning error due to UE location and Satellite position estimation error has exceeded the nominal GNSS positioning accuracy requirements specified in TS38.171
2.3 (Conditional/blind) Handover requirements 
According to the description of working scope, blind HO is considered for both Type 1 UE and Type 2 UE. For inter-satellite, no neighbor cell measurement. In this case, target PCell in HO is indicated by NW without any previous measurement information from UE side, which corresponds to the unknown PCell case in legacy HO. In general, the current HO requirements on NR SAN in FR1 can be the baseline when defining the HO requirements in Ka band. Further, RAN4 can discuss if there are some updates on delay components. Specifically, for the value of Tprocessing, it needs to be updated as 40ms when defining different FRs between source PCell and target PCell case.
Observation 2: For inter satellite HO, blind HO corresponds to unknown PCell case in HO requirements considering there is no neighbor cell measurement.
Proposal 2: For the HO requirements in Ka band, the current HO requirements on NR SAN in FR1 can be the baseline. Specifically, for the value of Tprocessing, it needs to be updated as 40ms when defining different FRs between source PCell and target PCell case.
And For conditional handover for Ka band, only type 1 UE is involved. In general, the basic procedure is similar with current CHO for NTN in FR1. We can use the CHO requirements on NR SAN in FR1 as the baseline and further discuss if any updates on delay components are needed such as Tmeasure and Tprocessing. Specifically, Tmeasure is subjected to the intra-frequency/inter-frequency measurements delay for SAN in FR2. And for the value of Tprocessing, it needs to be updated as 40ms when defining different FRs between source PCell and target PCell case.
Proposal 3: For the CHO requirements in Ka band for type 1 UEs, the current CHO requirements on NR SAN in FR1 can be the baseline and the delay components, e.g., Tmeasure and Tprocessing shall be accordingly updated 
2.4 L1/L3 measurement delay requirements  
For RLM procedure, both Type 1 UE and Type 2 UE are expected to support in Rel-18. For the RLM requirements for type 1 UE, the current SSB-based and CSI-based RLM in FR2 for TN can be the baseline. One difference compared with TN system is, NTN UE is assumed to have Ephemeris information, which will assist UE to predict the trajectory of the target cell. Consequently, corresponding RX beam scaling factor can be reduced or 1.
Proposal 4: RAN4 to define requirements for SSB-based radio link monitoring in Ka band for NTN and the current requirements for SSB-based radio link monitoring in FR2 for TN can be the baseline. Specifically, for Type 1 UE, RX beam scaling factor can be reduced or 1. 
Proposal 5: RAN4 to define requirements for CSI-based radio link monitoring in Ka band for NTN and the current requirements for CSI-based radio link monitoring in FR2 for TN can be the baseline.
For L3 measurements, the delay requirements on L3 measurements for TN can be the baseline for defining corresponding NTN requirements in Ka band. Similarly, the RX beam scaling factor can be reduced or 1.
Proposal 6: For Type 1 UE, the delay requirements on L3 measurements for TN can be the baseline for defining corresponding NTN requirements in Ka band. Specifically, the RX beam scaling factor can be reduced or 1
2.5 scheduling restriction due to mixed numerologies
For requirements on scheduling restriction in FR2 NTN, the related aspects are shown as below. For reference, the current requirements on scheduling restriction related to mix numerologies in FR2 TN can be the starting point and RAN4 can further discuss if there are some NTN for Ka band specific update. 
	· Scheduling availability of UE during radio link monitoring 
· Scheduling availability of UE during L1-RSRP measurement
· Scheduling availability of UE during intra-frequency measurements
· Scheduling availability of UE during inter-frequency measurements



At the same time, similar as scheduling restriction, measurement restriction for above aspects also need to be specified while the corresponding requirements seem to be missed in the working scope. Therefore, we suggest to add measurement restriction to the scope and define corresponding requirements for Ka bands in Rel-18.
Proposal 7: RAN4 to define following requirements on scheduling restriction for FR2 NTN. For reference, the current requirements on scheduling restriction related to mix numerologies in FR2 TN can be the starting point.
· Scheduling availability of UE during radio link monitoring 
· Scheduling availability of UE during L1-RSRP measurement
· Scheduling availability of UE during intra-frequency measurements
· Scheduling availability of UE during inter-frequency measurements
Proposal 8: RAN4 to add the measurement restriction aspects to the R18 scope on RRM work for Ka band and define corresponding requirements for Type 1 UE
2.6 Measurement Performance
For performance part, it can be further discussed after requirements for core parts are stable. In general, the requirements on measurement accuracy for FR2 TN can be the starting point. 
Proposal 9: For performance part, it can be further discussed after requirements for core parts are stable. Basically, the requirements on measurement accuracy for FR2 TN can be the starting point.
3. Conclusions
Proposal 1: The assumption of the maximum total positioning error due to UE location and Satellite position estimation error shall be tightened as below:
· For UL SCS of 60kHz, X = [60] meters.
· For UL SCS of 120kHz, Y = [20] meters
Observation 1: For UL SCS of 120kHz, the total positioning error due to UE location and Satellite position estimation error has exceeded the nominal GNSS positioning accuracy requirements specified in TS38.171
Observation 2: For inter satellite HO, blind HO corresponds to unknown PCell case in HO requirements considering there is no neighbor cell measurement.
Proposal 2: For the HO requirements in Ka band, the current HO requirements on NR SAN in FR1 can be the baseline. Specifically, for the value of Tprocessing, it needs to be updated as 40ms when defining different FRs between source PCell and target PCell case.
Proposal 3: For the CHO requirements in Ka band for type 1 UEs, the current CHO requirements on NR SAN in FR1 can be the baseline and the delay components, e.g., Tmeasure and Tprocessing shall be accordingly updated 
Proposal 4: RAN4 to define requirements for SSB-based radio link monitoring in Ka band for NTN and the current requirements for SSB-based radio link monitoring in FR2 for TN can be the baseline. Specifically, for Type 1 UE, RX beam scaling factor can be reduced or 1. 
Proposal 5: RAN4 to define requirements for CSI-based radio link monitoring in Ka band for NTN and the current requirements for CSI-based radio link monitoring in FR2 for TN can be the baseline.
Proposal 6: For Type 1 UE, the delay requirements on L3 measurements for TN can be the baseline for defining corresponding NTN requirements in Ka band. Specifically, the RX beam scaling factor can be reduced or 1
Proposal 7: RAN4 to define following requirements on scheduling restriction for FR2 NTN. For reference, the current requirements on scheduling restriction related to mix numerologies in FR2 TN can be the starting point.
· Scheduling availability of UE during radio link monitoring 
· Scheduling availability of UE during L1-RSRP measurement
· Scheduling availability of UE during intra-frequency measurements
· Scheduling availability of UE during inter-frequency measurements
Proposal 8: RAN4 to add the measurement restriction aspects to the R18 scope on RRM work for Ka band and define corresponding requirements for Type 1 UE
[bookmark: _GoBack]Proposal 9: For performance part, it can be further discussed after requirements for core parts are stable. Basically, the requirements on measurement accuracy for FR2 TN can be the starting point.
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