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1		Introduction
[bookmark: _Hlk150901733][bookmark: _Hlk164235627]This t-doc captures the ad-hoc discussion outcome on [110bis][221] NR_NTN_enh covering below topics:
· [bookmark: _Hlk164235687]Issue 1-6A: Te_NTN for 60kHz and 120kHz in Case2 
· Issue 1-6B: Te_NTN for 60kHz and 120kHz in Case3 
· Issue 1-11: Additional enhancements (for Case-3)
· Issue 3-4: Measurement accuracy requirements on UL timing drift 
· Issue 6-2: Above 10 GHz, Test case list 
· Issue 6-2-2: Above 10 GHz, Rx beam gain 
· Issue 6-2-3: Above 10 GHz, UL timing accuracy 
· Issue 6-3-1: Below 10 GHz, Test set-up and applicability rule
Ad-hoc place and time: 
· Wednesday @Ad-hoc room from 14:30 to 15:30
· Wednesday @RAN4 RRM room from 18:00 to 19:30
2		Open issues from moderator summary
2.1 Topic #1: UL timing requirements in bands above 10 GHz
Issue 1-6A: Te_NTN for 60kHz and 120kHz in Case2
Views from companies
· Remove bracket around the side condition that ephemeris information be refreshed (i.e. update rate of ephemeris information in SIB19) at least every X seconds, where X= [7] s
· Ericsson
Discussion:
· Ericsson: We received a comment from Nokia, the side condition not needed at all. 
· Nokia: We shared some simulation results during this week over reflector show the observation that side condition can be removed.
· Ericsson: We also agree no side condition needed. 
· Apple: In last RAN4 meeting, we refer to the simulation from Ericsson with conclusion as 7s. We suggest to further the simulations results from previous meetings. 
· Nokia: We are ok to have more time for checking. We would like to clarify only consider “ephemeris information update/refresh date” or also consider “ntn-ULSyncValidityDuration-r17”.
· QC: We prefer to focus on the side condition of “update rate of ephemeris information in SIB19” only. 
Agreement: Further check and come back in next meeting 
 
Issue 1-6B: Te_NTN for 60kHz and 120kHz in Case3
Views from companies
· Te_NTN [Ts] for 120kHz UL SCS is:
· Option 1: Apple
· 10. And it is applicable only if UE supports other A-GNSSs than GPS L1 C/A or multiple A-GNSSs which may or may not include GPS L1 C/A (as specified in TS38.171 section 6.2.1)
· Option 2: Nokia
· 8.5

Discussion: 
· Nokia: Can we start to discuss the side condition first before we go to decide the values. 
· Apple: We compromised to 10 Ts with 13 Ts proposed in previous meeting. Based on the assumption 10 Ts, we further study the applicable side condition. 
· vivo: If UE not support such capability, then the requirements can’t apply ?
· Nokia: We suggest to say NW provide necessary information, then UE can meet the requirements instead of UE. Capability.
· Ericsson: Comment to Nokia, here we focused on UE GNSS capability not related NW provided information at this stage.
· ZTE: We are fine to accept 10 Ts as previous agreements. We should guarantee NW performance. 
· Apple: If new value adopted for time error, then we will reopen the whole discussion. 
· Nokia: We suggest to mandate such capability for mobile VSAT UE if such side condition need to be considered for Te requirements.
· QC: Not sure whether A-GNSS available in all the counties.  Unclear whether we need to have such constraints in the specification. 
Agreement:
·  In Case-3, Te_NTN [Ts] for 120kHz UL SCS is: 
· [10] 
Issue 1-11: Additional enhancements (for Case-3)
Summary of agreements:
	Agreement [RAN4#109]:
FFS:
· Ask RAN1 to introduce a mechanism to allow the NW to inform the UE that the UE pre compensation is below the required level. UEs in this situation shall not be capable of transmitting, until they fix their time pre-compensation. (Nokia)
· If the UE updates its GNSS position, and difference between the TA calculated using UE new and old positions is above the UL Transmit Timing inaccuracy, UE shall perform a new RACH. (Nokia)



Views from companies
· Upon GNSS fix update, RAN4 to introduce new mechanisms:
· Option 1: Huawei
· Specify “one-shot” timing adjustment (as defined specified for FR2 HST) for timing change caused by GNSS fix in NTN operation in Ka band.
· Option 2: Nokia
· The difference between the TA calculated using the new UE position and the previous UE position is above the UL Transmit Timing inaccuracy, UE shall perform a new random access procedure to reacquire the correct transmit timing.

Discussion:
· HW: We think option 1 not needed since it’s the same as we have in Rel-17 based on the offline discussion. 
· Ericsson: The existing gradual time requirements on NTN side, we already have agreements. We can skip option 1. 
· For option 2, not sure the best option we can have. 
· Nokia: We think existing gradual time requirements cannot address the GNSS fix update issue. We don’t think one-shot can resolve the issue. 

2.2 Topic #3: Network verified UE location
Issue 3-4: Measurement accuracy requirements on UL timing drift
Summary of agreements:
	Agreement [RAN4#108b]:
Discuss and decide the following in RAN4#109.
· Whether the requirements apply when the total autonomous variation applied by the UE in the timing advance during a measurement period exceeds a threshold (e.g. 5*Tp)
[bookmark: _Hlk151026944]Agreement [RAN4#109]:
FFS:
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
· If the UE autonomous adjustments in the service link component, , are inferior to Tq_NTN the UE is not required to send the reporting of the service link delay variation. 
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [5]*Tp  the accuracy requirements might be further relaxed.
Agreement [RAN4#110]:
· Further discussion in maintenance phase is not precluded based on contribution driven.
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.



Views from companies
· Huawei
· RAN4 not to define new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.
· Nokia
· If the UE autonomous adjustments in the service link component, , are above to Tq_NTN the UE is required to send the reporting of the service link delay variation.
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements might be further relaxed.
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements the UE shall be capable to signal this to the NW.
Moderator’s Recommendation:
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.  (HW, Ericsson)
· Discuss and Decide the below: (Nokia) 
· If the UE autonomous adjustments in the service link component, , are above to Tq_NTN the UE is required to send the reporting of the service link delay variation.
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements might be further relaxed.
· When the total autonomous variation applied by the UE in the timing advance during a measurement period (variation of  + ) exceeds [2,5]*Tp  the accuracy requirements the UE shall be capable to signal this to the NW.
Discussion:
HW: We have different understanding as Nokia, the issue already resolved by time drift reporting.
Ericsson: In previous meeting, LMF can acquire enough information to against the error.  
Nokia: We understand RAN1 introduce time drift reporting.  NW may cannot get enough information. 
QC: Side condition already be guaranteed by existing specification. 
HW: My understanding is “DL timing drift reporting” always reported together with Tx-Rx time difference. 
Tentative Agreement: 
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.  
· Including DL timing drift reporting as condition 
2.3 Topic #6: Performance requirements
Issue 6-2: Above 10 GHz, Test case list
Summary of agreements:
	Agreement [RAN4#110]:
· For FR2-NTN Type 1 and Type 2 UEs, the below are baseline. Type 1 and Type 2 UEs can have different sets of test cases.
· RRC Idle and Inactive mobility in intra-satellite scenario
· UL timing accuracy
· L1-RSRP
· RLM
· L3 measurements in intra-satellite scenario
· Intra-satellite Handover
· Blind inter-satellite Handover
· For relative accuracy for intra-frequency measurement, FFS whether to define requirements for intra-sat only based on the assumption of same Rx beam.



Views from companies
· UL timing accuracy
· Samsung, Ericsson, vivo, CATT, Xiaomi
· Mobility in RRC Idle/Inactive mode
· Samsung, Ericsson (Intra-satellite), Nokia, vivo
· Mobility in RRC Connected mode
· Intra-satellite
· Samsung, Ericsson, Nokia
· Blind inter-satellite
· Samsung, Nokia, Xiaomi, Ericsson, vivo
· RLM
· Samsung, Ericsson, vivo
· L1-RSRP
· Samsung, Ericsson, vivo
· L3 measurements
· Samsung, Ericsson (Intra-satellite)
· Measurement accuracy
· Samsung, vivo, Huawei

Agreement:
· Define test cases for the below cases for both Type 1 and Type 2 UEs. Detailed configurations are to be discussed separately.
· UL timing accuracy
· Mobility in RRC Idle/Inactive mode
· Mobility in RRC Connected mode
· Intra-satellite
· Inter-satellite (blind mobility)
· RLM
· L1-RSRP
· L3 measurements
· Measurement accuracy 
· If measurement accuracy requirements specified in Rel-18 
Discussion:
· CATT: Do we have any accuracy requirements already?
· Samsung: There are separate open issues to define accuracy requirements. Our view accuracy requirements shall be defined with test cases. 
· QC: We have dedicated open issue to discuss accuracy requirements. 


Issue 6-2-2: Above 10 GHz, Rx beam gain
Summary of agreements:
	Agreement [RAN4#109]:
· No agreement
No agreement [RAN4#110]: (no further discussion)
· Decide whether to remove an RF margin for different RX beams in the relative accuracy and tighten relative accuracy requirements.


Views from companies
· MTK: Discuss the beam type for FR2-NTN OTA tests
· Ericsson: Support removing RF margin for different RX beams in the relative accuracy. Relative accuracy for the UE above 10GHz, at least terminal type 2, can be tightened by removing the margin.
· Apple:
· Remove an RF margin for different RX beams in the relative accuracy and tighten relative accuracy requirements.
· Existing absolute measurement accuracy requirement of TN FR2 (including intra-frequency and inter-frequency) can be applied for NTN UE above 10GHz.
· Instead of using UE power class, RAN4 shall define the minimum SSB_RP condition of accuracy requirement for five UE types specified in table 9.2.1.0-1 of TS38.101-5.
· Apple:
· Minimum SSB_RP_NTN_FR2 = Reference sensitivity UE type, n512, 50MHz +Y -10Log10(PRBRefsens x 12) – SNRRefsens + SSB Ês/Iot + ∆MBP,n,
· Reference sensitivity UE type, n512, 50MHz is the reference sensitivity value in dBm specified for a specific UE type in Band n512 for 50 MHz Channel bandwidth in Table 10.3.2-1 and section 10.3.3-1 of TS 38.101-5
· Y is the gain difference between fine and rough beams, which needs FFS in RAN4
· PRBRefsens is NRB associated with subcarrier spacing 120 kHz for 50MHz in TS 38.101-5 Table 5.3.2-2, and is 32;
· 12 is the number of subcarriers in a PRB;
· SNRRefsens is the SNR used for simulation of Refsens and EIS spherical coverage, and is -1 dB;
· SSB Ês/Iot is the minimum value required by the UE to perform measurements, and is -6 dB for intra-frequency measurements and -4 dB for inter-frequency measurements. The only contribution to Iot is the UE internal noise;
· ∆MBP,n is 0 for NTN above 10GHz since CA/DC is not considered.

Discussion:
· MTK: Do we need to rough beam for NTN above 10GHz band RRM test cases ? or limited to fine beam only ?
· Apple: We have different UE types, we need to check whether different assumption applied regarding beam direction assumption. 
· QC: For accuracy requirements, relative accuracy comes from multi-SSB measurements from different cells. Not sure for NTN, we still need to measure multi-SSB.  
· Huawei: This RF margin removement only applied for intra-frequency. 
· Samsung: We need to update minimum SSB_RP condition. 
· Moderator: Not sure we make agreement by this meeting, and there are some dependcy on RF part. 
Measure accuracy requirements:
· 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. 
· Further discuss the minimum SSB_RP condition on accuracy requirements 
Issue 6-2-3: Above 10 GHz, UL timing accuracy
Views from companies
· For UL SCS is 60kHz,
· NR UE Transmit Timing Test
· Case 1,2,3
· Vivo, Xiaomi
· Case 3
· CATT
· SA FR2 timing advance adjustment accuracy
· Common test for Case 1,2,3
· vivo, Xiaomi
· For UL SCS is 120kHz,
· Transmit Timing Test 
· Case 1,2,3
· Vivo (for Case 1/2, update rate of ephemeris information in SIB19 < 7 seconds), CATT, Xiaomi
· Timing advance adjustment accuracy
· Case 1,2,3
· Vivo, CATT, Xiaomi

Discussion:
· QC: If UE can pass 120kHz, then 60kHz SCS requirement can be passed as well. 
· CATT: If the requirement among 60KHz and 120kHz is the same, then we can pick one SCS for test. 
· QC: If UE can pass the more stringent requirement, then no issue to pass the other one. 
· MTK: In TN, we define test cases with all test configurations and clarify UE can test under highest SCS which UE supported. 
· QC: In FR2-1, UE need to supported all the SCSs.
· MTK: Taking the feedback from QC, we are fine to take option 2. 
· Thales: We want to consider 60kHz SCS configuration as well. 
· Huawei: For SSB SCS, not sure 240kHz SCS is typical one for usage in NTN?
· Thales: Both 120kHz/240kHz are possible. 
· Samsung: In Annex, SSB pattern refer to RAN1, we may need to check the details. 
Agreement:
· Define UL timing test cases at least for following configuration:
· UL SCS 120kHz with DL SSB SCS: 120kHz
· FFS whether any other configuration need to be considered or not 
· For UL SCS is 120kHz,
· Transmit Timing Test covering 
· Case 1,2,3
· Timing advance adjustment accuracy covering 
· Case 1,2,3
Note:
· Case-1: Stationary UE for GSO
· Case-2: Stationary UE for LEO
· Case-3: Mobile UE for GSO

Discussion:
· QC: Do we have separate UE class for stationary and mobile UE?
· Thales: We have 5 UE class/type in UE RF session. 
· Fixed VSAT for GSO and LEO with electronically beam steering
· Fixed VSAT for GSO and LEO with mechanically beam steering
· Fixed VSAT for LEO only with electronically beam steering
· Mobile VSAT for GSO only with electronically beam steering
· Mobile VSAT for GSO only with mechanically beam steering
· Samsung: Do we need to have separate test cases for different UE classes? 
· Apple: In RF session, there are 5 UE types in totally. For RRM session, we can discuss more how many test cases needed, or do we need to have separate test cases. 
· HW: What’s the difference for test set-up for these UE types?
· QC: Test requirements may be different. 
· HW: Same test configuration still can be applied with separate test requirements. 
· Apple: For GSO/NGSO, we may have different test condition. 
· Thales: Doppler/time condition due to satellite mobility and UE mobility can be different for GSO/NGSO and mobile/fixed VSAT. And these conditions may have impact the performance. 
· Nokia: How to verify mobile VSAT under existing test configuration?

Issue 6-3-1: Below 10 GHz, Test set-up and applicability rule
Views from companies
· NTN-TN inter-frequency cell reselection (Intra-RAT to NR TN and Inter-RAT to LTE TN)
· For earth-moving cell
· Time-based measurement initiation for cell reselection
· No test case: Huawei, CATT
· Location-based measurement initiation for cell reselection
· No test case: Huawei, CATT 
· Define test cases
· Yes: Xiaomi, CMCC
· No: vivo
· NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell, only for satellite switch
· No test case: vivo
· NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell, for cell switch
· Define test case: Samsung
· No test case: vivo
· NTN to NTN RACH-less (C)HO
· Xiaomi, Samsung, vivo
· NTN to NTN Satellite switching without PCI change
· Hard switch (RACH-based and RACH-less)
· Samsung, vivo
· No test case for RACH-less: Huawei, CATT, Xiaomi
· soft switch (RACH-based and RACH-less)
· vivo
· No test case for RACH-less: Huawei, CATT, Xiaomi
· Do not perform cell reselection test cases for satellite switch
· Nokia
· NTN to NTN time-based trigger CHO enhancements
· Xiaomi, Samsung, vivo
· NTN to NTN location- based trigger CHO enhancements
· Xiaomi, Samsung, vivo
· Network verified UE location
· Ericsson

Agreement:
· NTN-TN inter-frequency cell reselection (Intra-RAT to NR TN and Inter-RAT to LTE TN)
· For earth-moving cell, time-/location-based measurement initiation for cell reselection: 
· No test case
· For earth fixed cell: 
· Define test cases
Discussion:
· Nokia: Do we have core requirements from NTN-TN for inter-RAT?
· QC: Yes. 
Agreement:
· NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell
· Not define test case
· NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell
· Not define test case
Discussion:
· Samsung: The SIB information from RAN2 perspective is different, that’s the reason we propose the test to verify UE can acquire new SIB signalling. But open to hear more views.
· CMCC: We have similar view as Samsung from signalling and UE behaviour difference. Meanwhile considering test feasibility issue, we prefer not to consider test case before the test feasibility issue can be resolved.
· MTK: We think RAN5 signalling test already verify the signalling part. 
· QC: For earth moving scenario, test complexity issue need to be considered which require more work. 
· Nokia: Cell switch and satellite switch?  What’s the difference?
3		Conclusion
Issue 1-6A: Te_NTN for 60kHz and 120kHz in Case2
Agreement: 
· Further check and come back in next meeting 
Issue 1-6B: Te_NTN for 60kHz and 120kHz in Case3
Agreement:
·  In Case-3, Te_NTN [Ts] for 120kHz UL SCS is: 
· [10] 
Issue 3-4: Measurement accuracy requirements on UL timing drift
Tentative Agreement: 
· No new applicability condition for UE Rx-Tx measurement requirements related to amount of variation in the applied TA during measurement period.  
· Including DL timing drift reporting as condition 
Issue 6-2: Above 10 GHz, Test case list
Agreement:
· Define test cases for the below cases for both Type 1 and Type 2 UEs. Detailed configurations are to be discussed separately.
· UL timing accuracy
· Mobility in RRC Idle/Inactive mode
· Mobility in RRC Connected mode
· Intra-satellite
· Inter-satellite (blind mobility)
· RLM
· L1-RSRP
· L3 measurements
· Measurement accuracy 
· If measurement accuracy requirements specified in Rel-18 
Issue 6-2-2: Above 10 GHz, Rx beam gain
Measure accuracy requirements:
· 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. 
· Further discuss the minimum SSB_RP condition on accuracy requirements 
Issue 6-2-3: Above 10 GHz, UL timing accuracy
Agreement:
· Define UL timing test cases at least for following configuration:
· UL SCS 120kHz with DL SSB SCS: 120kHz
· FFS whether any other configuration need to be considered or not 
· For UL SCS is 120kHz,
· Transmit Timing Test covering 
· Case 1,2,3
· Timing advance adjustment accuracy covering 
· Case 1,2,3
Note:
· Case-1: Stationary UE for GSO
· Case-2: Stationary UE for LEO
· Case-3: Mobile UE for GSO
Issue 6-3-1: Below 10 GHz, Test set-up and applicability rule
Agreement:
· NTN-TN inter-frequency cell reselection (Intra-RAT to NR TN and Inter-RAT to LTE TN)
· For earth-moving cell, time-/location-based measurement initiation for cell reselection: 
· No test case
· For earth fixed cell: 
· Define test cases
· NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell
· Not define test case
· NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell
· Not define test case
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