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Introduction
RRM performance requirements for NTN in Ka band are discussed in RAN4#110-bis, and the outcomes are captured in [1]. Based on [1], further discussions are needed for the following issues.
· Measurement accuracy
· Rx beam and AoA
· Test cases
In this paper, we will provide our views on RRM performance requirements for NTN in Ka band.
Discussion
Measurement accuracy
	Issue 6-2-2: Above 10 GHz, Rx beam gain
Agreement: (ad-hoc)
· FFS whether the RF margin for different RX beams in existing TN FR2-1 intra-frequency relative accuracy requirements can be removed or  not 
· Existing absolute measurement accuracy requirement of TN FR2 (including intra-frequency and inter-frequency) can be applied for NTN UE above 10GHz. 


In last meeting it is agreed that existing absolute measurement accuracy requirement of TN FR2 can be applied for NTN UE above 10GHz, and it is FFS for relative accuracy.
In FR2 TN, RF margin is added because UE may use different Rx beams for different cells on the intra-frequency layer. In NTN in Ka band, so far, the requirements are defined for intra-sat scenario only, and the assumption is that same Rx beam is used for all cells from the same satellite. We understand the RF margin for different Rx beams can be removed.
Proposal 1 (Issue 6-2-7): The relative accuracy requirements for FR2 TN are re-used for FR2-NTN, except that the RF margin for different Rx beams is removed for intra-frequency measurement. 
Rx beam and AoA
	Issue 6-2-2: Above 10 GHz, Rx beam gain
Agreement: (ad-hoc)
· Further discuss the minimum SSB_RP condition on accuracy requirements 
Issue 6-2-7: Above 10 GHz, Measurement accuracy
Views from companies
· (Samsung) For VAST test in OTA, RAN4 should discuss and specify:
· B.2.1.3.1	Minimum SSB_RP values for Rx Beam Peak angle of arrival: for fixed UE and mobile UE separately. For the gain difference between fine and rough beams, FFS on whether there is difference between Type 1 UE and Type 2 UE. 
· B.2.1.3.2	[Minimum SSB_RP values for angle of arrival within Spherical coverage]: no RF requirements now. 
· B.2.1.5.1	Gain to SS-RSRP and CSI-RSRP measurement point for Rx Beam Peak angle of arrival. FFS on whether there is difference between Type 1 UE and Type 2 UE. 
· AoAs setup: In some test cases such as Timing, there is only one active probe in the test. The single AoA in Rx beam peak direction can be reused. But in some test cases such as handover, two AoAs are needed. The legacy 2 AoAs cannot be reused. FFS on 2AoAs setup. FFS on whether to have different 2AoAs setup for GSO and NGSO. 
· Test configurations such as: Reference measurement channel of PDSCH; CORESET; CSI-RS config and so on according to the physical layer definition and system parameters for FDD.


In our view, the concept of rough beam is for beam sweeping, where UE may use a set of beams with lower Rx gain in order to reduce the number of beams (thus reducing the sweeping delay). Beam sweeping is used mainly for L1 and L3 measurement when UE needs to search for other Tx beams or cells with different Rx beams. However, beam sweeping is not assumed in the measurement and mobility requirements in R18, and all requirements except for HO are for intra-satellite scenario where UE in assumed to use same Rx beam as for the serving cell according to [2]. Even for inter-satellite HO, UE is only assumed to fine tune the beam steering rather than to perform beam sweeping.   
For accuracy requirements, the side condition on Min SSB_RP is needed, and derivation of Min SSB_RP is in clause B.2.1.3 for FR2 TN. For FR2-NTN some adaptations are needed as discussed in [3], and based on our discussion above, the concept of rough beam is needed for FR2-NTN and Y can be assumed as zero.
Proposal 2 (Issue 6-2-2): Do not define the concept of rough beam for FR2-NTN (Y=0). 
Another issue related to Rx beam is AoA. In FR2 TN, there are concepts of peak and spherical coverage directions, and Min SSB_RP are defined separately for peak and spherical coverage directions. However, so far there is no spherical coverage defined for FR2-NTN, and RF is discussing the range of elevation angle for Type 1 UE, and it may or may not apply to Type 2 UE (which is assumed to rotate to steer to the serving satellite). Based on the current status in RF where a single set of requirements are defined for all applicable directions, there is no need to define separate Min SSB_RP for peak and spherical coverage directions. In fact, whether the concept of peak direction is applicable in FR2-NTN is also unclear. 
The existing AoA setup with peak and spherical coverage directions are also not applicable for FR2-NTN. The details in the AoA setup can be further discussed, but based on the core requirements, we understand a setup with 2-AoA is needed for TC for inter-satellite HO, and for other TCs 1-AoA setup is enough. 
Proposal 3 (Issue 6-2-2): Do not define separate Min SSB_RP for peak and spherical coverage unless spherical coverage is introduced in RF session in future. Use the following AoA setup for TCs.
· For TC for inter-satellite HO, define 2-AoA setup with details FFS
· For other TCs, use 1-AoA setup with details FFS
RAN4 also needs to discuss Gmin and Gmax for FR2-NTN which will be used for the absolute RSRP accuracy tests. In FR2 TN, Gmin and Gmax for PC3 are -10dB and +20dB, and RAN4 is discussing the values for other PCs. In our view, Gmin can be determined from the Refsens requirements for the FR2-NTN UE types, and Gmax needs inputs from VSAT vendors, e.g. number of antenna elements.
Proposal 4 (Issue 6-2-2): RAN4 to further discuss Gmin and Gmax for FR2-NTN. 
Test cases
	Issue 6-2-1: Above 10 GHz, Test set-up and applicability rule
Views from companies
· Test applicability
· Both Type 1 and Type 2 UEs need to pass all the TCs defined.
· Huawei
· Mobile UE does not need pass the TCs with NGSO. Fixed UE needs to pass the TCs with either GSO or NGSO depending on UE capability
· Huawei


RAN4 has also defined different mobility capabilities:
· fixed VSAT, which can only be fixed.
· mobile VSAT, which is capable to move.
For mobile UE, since only GSO scenario is considered in R18, it only needs to pass the TCs with GSO. For fixed UE, it should pass the TCs with either GSO or NGSO depending on its capability (UE indicates support of GSO, NGSO or both via R17 capability ntn-ScenarioSupport-r17). 
Proposal 5 (Issue 6-2-1): Mobile UE does not need pass the TCs with NGSO. Fixed UE needs to pass the TCs with either GSO or NGSO depending on UE capability.
	Issue 6-2-3: Above 10 GHz, UL timing accuracy
· AT command
· Adopt  equal to , when AT commands are used in the test case.
· Nokia


In existing UL timing TCs, a negative margin  is used to tighten the test requirements over the core requirements since GNSS is not emulated in the test, and in FR1-NTN TCs is 5.12 Ts which accounts for half the GNSS error (50m) assumed for the requirements. 
	The counts for the margin for the GNSS position definition error considered in the core requirement, which needs to be substracted for the test requirement, due to the usuage of AT commands in the test. 
…
5)	The test system shall verify that the UE transmit timing offset stays within  of the first detected path of DL SSB. For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.



For FR2-NTN, the GNSS error is tightened, so the margin also needs to be reduced. 
Proposal 6 (Issue 6-2-3): RAN4 to discuss the value for  for mobile and fixed UEs.
	Issue 6-2-4B: Above 10 GHz, Mobility in RRC Connected mode
Views from companies
· Define RRC handover test cases
· separate test cases for Type 1 and Type 2
· Xiaomi, vivo
· For blind inter-satellite handover, the angular distance between source satellite and target satellite shall be configured, it can be implemented by AoA setup for two cells
· Ericsson
· For intra-satellite handover, time based and distance-based CHO
· vivo


RAN4 has agreed to define TCS for both Type 1 and Type 2. Since the core requirements for the two UE types are same except for inter-satellite HO, we assume the same TC with same test setup and same test requirements would apply for both UE types. 
For inter-satellite HO, there could be differences in the AoA setup (this may need further discussion based on our Proposal 3), the test duration (T2 needs to be long enough to cover HO delay) and the test requirement (core requirements on HO delay are different). We suggest to define separate sub-tests for the two UE types.
Proposal 7 (Issue 6-2-4B): Define separate sub-tests for Type 1 and Type 2 UEs with differences in
· [AoA setup]
· Test duration due to different HO delays
· Test requirements due to different HO delays
Conclusions
In this paper we provided our views on RRM performance requirements for NTN in Ka band.
Proposal 1 (Issue 6-2-7): The relative accuracy requirements for FR2 TN are re-used for FR2-NTN, except that the RF margin for different Rx beams is removed for intra-frequency measurement. 
Proposal 2 (Issue 6-2-2): Do not define the concept of rough beam for FR2-NTN (Y=0). 
Proposal 3 (Issue 6-2-2): Do not define separate Min SSB_RP for peak and spherical coverage unless spherical coverage is introduced in RF session in future. Use the following AoA setup for TCs.
· For TC for inter-satellite HO, define 2-AoA setup with details FFS
· For other TCs, use 1-AoA setup with details FFS
Proposal 4 (Issue 6-2-2): RAN4 to further discuss Gmin and Gmax for FR2-NTN. 
Proposal 5 (Issue 6-2-1): Mobile UE does not need pass the TCs with NGSO. Fixed UE needs to pass the TCs with either GSO or NGSO depending on UE capability.
Proposal 6 (Issue 6-2-3): RAN4 to discuss the value for  for mobile and fixed UEs.
Proposal 7 (Issue 6-2-4B): Define separate sub-tests for Type 1 and Type 2 UEs with differences in
· [AoA setup]
· Test duration due to different HO delays
· Test requirements due to different HO delays
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