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[bookmark: _Toc116995841]Introduction
The NTN WI, as presented in [1], includes the following objectives related to NTN deployment in above 10GHz bands:
	4.1.2	NR-NTN deployment in above 10 GHz bands

The following assumptions are taken a baseline for this work:
· GSO and NGSO (e.g. LEO, MEO, HEO) based satellite access to be considered
· ESIM scenarios for NGSO in Ka band are not considered in this WI. 
· Targeted UE types: fixed and mobile VSAT. VSAT UE characteristics from TR38.821 to be considered in priority but additional NTN UE classes may be considered if justified
· Regarding mobile VSAT, three types of terminal and scenario exist; airborne, maritime and land based ESIM. Which type(s) to be specified depends on the outcome of the regulation analysis and co-existence study.
· FDD mode is assumed for satellite operation above 10 GHz, while TDD mode is assumed for terrestrial operation in FR2
· The ITU-R harmonized Ka band will serve as reference
· Co-existence between overlapping NTN and TN band portions is out of scope of this work item. This aspect will be captured in the specification.

The following covers the objectives for NR-NTN deployment in above 10 GHz bands. This work is expected to start after June 2022.

· Study and identify NTN example band: Analysis of regulations and adjacent channel co-existence scenarios. The example band shall be identified early in the WI. Additional bands can be introduced in a release-independent manner. [RAN4]
· Consider the satellite harmonized Ka band as a reference, according to ITU allocation; taking into account deployment type (e.g. VSAT, ESIM), scenarios, and ITU-R/regional regulations, define an example band suitable for development of generic 3GPP minimum performance requirements (the example RAN4 band may be a portion of or the entire harmonized Ka band). [RAN4]
· Study implications of FDD operation in FR2 and derive requirements for the identified example band appropriately. Satellite bands introduced in 3GPP for NTN for FDD shall not impact the existing 3GPP TDD specifications for terrestrial bands adjacent to the NTN band (see note 3 of the approved way forward RP-211596 in RAN#92-e). [RAN4]
· [bookmark: _Hlk90540445]Relevant coexistence scenarios and analysis to be considered in RAN4, if and where applicable, to ensure that satellite bands introduced in 3GPP for NTN shall not impact the existing specifications and shall not cause degradation (in the sense of RAN4 co-existence studies) to networks in 3GPP specified terrestrial bands adjacent to the NTN band. In that, it is assumed that the NTN-TN adjacent band coexistence will be performed at the harmonized Ka band edges. The outcome is expected to be applicable to all NTN-TN adjacent band scenarios (if any) in the whole Ka band range where applicable and regulations allow. [RAN4]
· For all the above, RAN4 process as agreed for NTN in FR1 should be used for coexistence analysis in above 10 GHz bands [RAN4].
· [bookmark: _Hlk89787333]Definition of NTN band(s) above 10 GHz does not change the current FR1/FR2 definition, nor automatically apply to future terrestrial bands defined in this frequency region; (see proposal 2 of the approved way forward RP-211596 in RAN#92-e) [RAN4]
· Specify Rx/Tx requirements for satellite access node and different VSAT UE class (not only 60 cm aperture) as appropriate for the identified example band [RAN4]
· Identify values for physical layer parameters chosen from the existing FR1 and FR2 sets. The following set of parameters to specify, but not necessarily limited to, are listed.as follows [RAN4]:
· time relationship related enhancement (e.g., K_offset)
· subcarrier spacing for different UL/DL signals/channels
· PRACH configuration index for FDD above 10 GHz.




In this meeting discussions are started for the performance scope based on the newly introduced features as well as for the configuration of the test cases.

[bookmark: _Toc116995842]Discussion
On the configuration of test cases
In the last RAN plenary meeting (RAN #101), some companies have raised concerns about the testability of NGSO test cases. The reason for the concern is that some companies argued that RAN5 would take more time to finalize the work, if it was needed to parametrize the reference orbital values. Based on that, RAN plenary has approved a simplification of the test framework for NGSO [4]. 
	Decision from the Plenary:
· RAN tasks RAN4 to discuss and conclude in Oct meeting on 
· The condition for testing the frequency error requirements to verify NGSO UE pre-compensation functionality for Doppler shift, which will be implemented in the RAN5 NTN specifications
· For example, setting an artificial fixed Doppler shift, which is randomly selected out of a range of Doppler shift values decided by RAN4, as the condition in a test
· The condition for RRM uplink timing test cases to verify NGSO UE delay pre-compensation functionality, which can be implemented in RAN5 NTN specifications
· For example, setting an artificial fixed delay, which is randomly selected out of a range of delay values decided by RAN4, as the condition in a test
· Note: For all the other NTN RRM test cases (except NGSO scenario in UE timing TCs), zero doppler shift and zero timing shift are assumed to be configured for RAN5 conformance testing 
· Further discuss TE-emulated channel model with delay and Doppler shifts matching the satellite propagator model in future release i.e. Rel-19
· No changes to the RAN4 core requirements




It is important to have in mind that the test configuration proposed by plenary is a simplification of the test cases, as it seemed challenging to complete the TE-enabled channel model with delay and doppler shifts matching the satellite propagator models. 
But especially for NGSO, this test setup is very limiting and does not verify the actual requirements introduced by NTN features for a UE that is supposed to follow a satellite travelling at up to 7.5 km/s. It is also unequivocally clear from the RAN plenary decision that there is the intention to create better, more realistic, and meaningful channel models for future releases in NTN. Therefore, we should strive for better test configurations in Rel-18. More so, when considering that in the operation above 10 GHz the doppler shift and the timing constraints of the moving satellite become more and more stringent for the UE behavior. 
[bookmark: _Toc149937708]For Release 18, at least for the operation above 10 GHz, RRM test cases for NGSO shall be performed with variable Doppler shift and with delay drift, emulating a satellite movement. 
a. [bookmark: _Toc149937709]FFS on GSO scenarios
b. [bookmark: _Toc149937710]FFS on the test cases for the other objectives. 


On the scope of test cases for Operation Above 10 GHz
Recently, RAN has tasked RAN4 to create requirements for two different types of UEs in the operation above 10 GHz: electronically steered (Type 1) and mechanically steered  beams (Type 2). It is our understanding that for mechanically steered beams only the following requirements will be specified:
· (Conditional/Blind) HO
· RLM
· UE uplink timing accuracy

For UL timing accuracy test case, we don’t see any potential difference in requirements or in the applicability of the test case between a Type 1 and a Type 2 UE. Blind HO requirements and RLM requirements are different between Type 1 and Type 2 UE, but the general procedure seems to be the same, with the overall test duration varying depending on the UE capability of performing beam sweeping. 
[bookmark: _Toc149937711]For Type 2 UEs only consider test cases for UE UL timing accuracy, RLM and Blind HO. UL timing accuracy test case is the same for both Type 1 and Type 2 UE. 
c. [bookmark: _Toc149937712]FFS whether the same test cases can be used for Type 2 and Type 1 UEs for RLM and Blind HO with adaptation of the test parameters (e.g. test duration, interruption time, etc).
For Type 1 UEs the list of test cases is slightly higher, based on the scope of the task RAN has assigned RAN4. 
[bookmark: _Toc149937713]For Type 1 UE consider test cases for : UE UL timing accuracy, RLM, CHO, HO and Measurement Procedures 
There are several very important features added in this WI whose behavior are not like any other features previously implemented in Rel-17. Some of them implement requirements that cannot be verified or ensured based on legacy test cases, it would be fruitful to add test cases for this features. 
[bookmark: _Toc149937714]For FR1 objectives RAN4 to introduce test cases at least for the following feathres:
d. [bookmark: _Toc149937715]RACH-less HO
e. [bookmark: _Toc149937716]Satellite Switching without PCI change
f. [bookmark: _Toc149937717]NTN to TN Cell reselection
g. [bookmark: _Toc149937718]Measurement Initiation triggers for Earth Moving Cells

 
On the scope of test cases for Mobility Enhancements
There are two new features introduced in this WI who have not been presented in previous releases neither for TN or NTN in NR. We believe both shall be tested in this current release. Therefore, we propose that:
[bookmark: _Toc149937719]For mobility enhancements, include at least test cases for RACH-less HO and Hard Satellite Switch with same PCI. 




[bookmark: _Toc116995848]Conclusion
In this paper we discussed the operation in NTN for frequencies above 10 GHz. Based on our discussion, the following set of observations and proposals was made:

Proposal 1: For Release 18, at least for the operation above 10 GHz, RRM test cases for NGSO shall be performed with variable Doppler shift and with delay drift, emulating a satellite movement.
a.	FFS on GSO scenarios
b.	FFS on the test cases for the other objectives.
Proposal 2: For Type 2 UEs only consider test cases for UE UL timing accuracy, RLM and Blind HO. UL timing accuracy test case is the same for both Type 1 and Type 2 UE.
a.	FFS whether the same test cases can be used for Type 2 and Type 1 UEs for RLM and Blind HO with adaptation of the test parameters (e.g. test duration, interruption time, etc).
Proposal 3: For Type 1 UE consider test cases for : UE UL timing accuracy, RLM, CHO, HO and Measurement Procedures
Proposal 4: For FR1 objectives RAN4 to introduce test cases at least for the following feathres:
a.	RACH-less HO
b.	Satellite Switching without PCI change
c.	NTN to TN Cell reselection
d.	Measurement Initiation triggers for Earth Moving Cells
Proposal 5: For mobility enhancements, include at least test cases for RACH-less HO and Hard Satellite Switch with same PCI.
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