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1		Introduction
This t-doc captures the ad-hoc discussion outcome on [222] NR_NTN_enh covering following topics:
· Topic #1: UL timing requirements in bands above 10 GHz
· Topic #2: RRM requirements in bands above 10 GHz
· Topic #3: Network verified UE location
· Topic #4: Idle/Inactive mode mobility enhancements
· Topic #5: Connected mode mobility enhancements
2		Open issues from R4-2317214
2.1	Topic #1: UL timing requirements in bands above 10 GHz
[Online] Issue 1-2: Common vs. Different UE uplink timing accuracy requirements for different cases (Case-1/2/3)
Views from companies
· Option 1: Different UE uplink timing accuracy requirements for different cases, e.g. Te_NTN for Case-1 ≤ Te_NTN for Case-2 ≤ Te_NTN for Case-3
· Huawei, Qualcomm, Samsung, Apple
· Option 2: Common UE uplink timing accuracy requirements cross different cases
· Nokia, Ericsson, Xiaomi
Moderator’s WF
· For different cases (Case-1/2/3), Te_NTN requirements are differently relaxed compared to FR2-1 Te requirements, i.e. Te_NTN for Case-1 ≤ Te_NTN for Case-2 ≤ Te_NTN for Case-3
Discussion:
· Ericsson: We can support both option 1 and option 2 depending on cases. 
· vivo: We have concern on option 1, we don’t know how to differentiate different cases.
· QC: NW shall know orbit types. We specify requirements based on worst scenarios. Different cases may have different margin.
· Huawei: We support option 1. 
· Nokia: We prefer to specify single set of requirements based on worst case. 
· Thales: We support option 2 to avoid introducing different UE classes/types. UE may support different types of orbits, how to apply the requirements for test?
· Xiaomi: We share similar view as Nokia. We think no problem to specify single requirements at least for 60kHz, and for 120kHz we can further discuss.
· Apple: UE may have different performance under different scenarios. We can further check each scenario and the performance. 
· QC: Different requirements does not mean UE capability; it can be declaration basis. We can specify requirements based on worst case (case 3) if companies ok for that.
Agreement:
Further discuss achievable UE performance under different cases, FFS whether separate requirements needed or not.

[Online] Issue 1-5: Te_NTN for 120kHz
Views from companies
· Option 1: Define Te_NTN for 120kHz UL SCS
· Option 1-A: Common Te_NTN for different UL SCSs (60kHz and 120kHz)
· Samsung
· Option 1-B: Different Te_NTN for different UL SCSs (60kHz and 120kHz)
· Qualcomm, Ericsson (Te_NTN for 120kHz is 5.3*64*Tc), Apple (Te_NTN for Case 1 is 9.64*64*Tc, Te_NTN for Case2/3 is: 12.72*64*Tc), Nokia (Te_NTN for 120kHz is 4 Ts), vivo, Huawei (Te_NTN for 120kHz is 6.6*64*Tc in Case 1, 9.6*64*Tc in Case 2 and 12.7*64*Tc in Case 3)
· Option 2: FFS on whether to define Te_NTN for 120kHz UL SCS
· Xiaomi, ZTE, MTK, vivo
Moderator’s WF
· A different set of Te_NTN requirements is defined for UL SCS 120kHz.
· Consider UE capability on whether to support 120kHz UL SCS
Discussion:
· Ericsson: We fine with 1st bullet, SCS shall be available for all UEs.
· CATT: We propose to specify requirements for both cases. 
· Nokia: In RRM session, we concerned about uplink timing requirements, in RF session they concerned about PN. 
· Samsung: In Rel-17 NTN requirements we have three components: traditional Te, timing error due to position accuracy.
· ZTE: We don’t have any discussion in RF session on PN model.
· Huawei: We share the observation as Samsung, separate requirements not needed. We should avoid UE capability.
· Inmarsat: We prefer to keep both 60kHz and 120kHz. 
· Thales: The situation under Ka band can be different compared to Rel-17 L/S band with directional antenna.  
· ZTE: CP length on 120kHz quite shorter which impact performance. 
FFS whether different set of Te_NTN requirements needed for UL SCS 120kHz.

[Online – only WF part for future discussion] Issue 1-6: Te_NTN for 60kHz
Views from companies
· Note
· X = UE position estimation error in meters
· Y = serving-satellite position estimation error in meters
· Case-1: Stationary UE for GSO
· Option 1-1: X = 15, Y = 30
· Xiaomi, ZTE
· Option 1-2: X + Y= 15
· Huawei
· Option 1-3: Te_NTN = 8 Ts
· Nokia
· Option 1-4: X = 5, Y = 10
· Qualcomm
· Option 1-5: X + Y = 30
· CATT
· Option 1-6: X = 15, Y= 5
· Samsung
· Option 1-7: X + Y= 60
· vivo
· Option 1-8: Te_NTN = 12*64*Tc (for both 120kHz and 240kHz of SSB SCS)
· Ericsson
· Option 1-9: X=15, Y=15, Te_NTN = 9.64*64*Tc
· Apple
· Case-2: Stationary UE for LEO
· Option 2-1: X = 15, Y = 30
· Xiaomi, ZTE, Apple
· Option 2-2: X + Y = 30
· Huawei
· Option 2-3: Te_NTN = 8 Ts
· Nokia
· Option 2-4: X = 5, Y > 10
· Qualcomm
· Option 2-5: X + Y = 30
· CATT
· Option 2-6: X = 15, Y= 15
· Samsung
· Option 2-7: X + Y= 60
· vivo
· Option 2-8: Te_NTN = 12*64*Tc (for both 120kHz and 240kHz of SSB SCS)
· Ericsson
· Option 2-9: X=15, Y=30, Te_NTN = 12.72*64*Tc
· Apple
· Case-3: Mobile UE for GSO
· Option 3-1: X = 15, Y = 30
· Xiaomi, ZTE
· Option 3-2: X + Y = 45
· Huawei
· Option 3-3: Te_NTN = 8 Ts
· Nokia
· Option 3-4: X > 5, Y > 10
· Qualcomm
· Option 3-5: X + Y = 30
· CATT
· Option 3-6: X = 30, Y= 5
· Samsung
· Option 3-7: X + Y= 60
· vivo
· Option 3-8: Te_NTN = 12*64*Tc (for both 120kHz and 240kHz of SSB SCS)
· Ericsson
· Option 3-9: X=30, Y=15, Te_NTN = 12.72*64*Tc
· Apple
Moderator’s WF
· Discuss and decide Te_NTN requirements in Nov meeting.
· Companies should provide ‘the exact value of Te_NTN and values assumed for X and Y’ and ‘the analysis result based on the following criterion.’ Otherwise, the values/proposals won’t be captured in the list of options.
· Tg =  0.5*Tcp – (Td + Tp + Tr + Ta + Tf + Tm) > 0: an effective guard period in CP
· Tcp: a length of CP for the given SCS of UL channel/signal
· Td: UE downlink synchronization error for the given SCS of SSB (BW of PBCH DMRS, i.e. 20 PRBs)
· Tp = Tp,ue + Tp,sat: a round trip propagation delay estimation error due to UE position and satellite position estimation errors
· Tp,ue: a round trip propagation delay estimation error due to [X]m of UE position error
· Tp,sat: a round trip propagation delay estimation error due to [Y]m of satellite position estimation error
· Tr: TAC resolution error (from TS38.213)
· Ta: TA adjustment accuracy error (from Table 7.3.2.2-1 of TS38.133)
· Tf: an accumulated timing drift over 160ms due to a frequency offset of 0.1ppm
· Tm: a margin needed at gNB receiver to accommodate any additional impairments if needed.
· If a non-zero value is assumed in the proposal for Tm, the source of the impairments shall be provided too.
Discussion:
· Nokia: We need to check to Tr and Ta. 
· Ericsson: We are fine for the formula. 

Agreement: 
Taking following formula as starting point for further offline discussion 
Tg =  0.5*Tcp – (Td + Tp + Tr + Ta + Tf + Tm) > 0: an effective guard period in CP
· Tcp: a length of CP for the given SCS of UL channel/signal
· Td: UE downlink synchronization error for the given SCS of SSB (BW of PBCH DMRS, i.e. 20 PRBs)
· Tp = Tp,ue + Tp,sat: a round trip propagation delay estimation error due to UE position and satellite position estimation errors
· Tp,ue: a round trip propagation delay estimation error due to [X]m of UE position error
· Tp,sat: a round trip propagation delay estimation error due to [Y]m of satellite position estimation error
· Tr: TAC resolution error (from TS38.213)
· Ta: TA adjustment accuracy error (from Table 7.3.2.2-1 of TS38.133)
· Tf: an accumulated timing drift over 160ms due to a frequency offset of 0.1ppm
· Tm: a margin needed at gNB receiver to accommodate any additional impairments if needed.
· If a non-zero value is assumed in the proposal for Tm, the source of the impairments shall be provided too.
2.2 Topic #2: RRM requirements in bands above 10 GHz
[Online] Issue 2-3: RLM
Views from companies
· Option 1-1: For Type 1 UE, RLM requirements are the same as the existing FR1 NTN requirements (8.1C).
· CATT, MTK, LGE, Apple, Ericsson
· Option 1-2: For Type 1 UE, RLM requirements are the same as the existing FR2 TN requirements. Beam sweeping factor is TBD.
· Vivo, Huawei, Nokia
· Option 2-1: For Type 2 UE, RLM requirements are the same as the existing FR1 NTN requirements (8.1C).
· CATT, MTK, Huawei, Apple, Nokia, Ericsson
· Option 2-2: For Type 2 UE, RLM requirements are the same as the existing FR2 TN requirements. Beam sweeping factor is TBD.
· Vivo
Moderator’s WF
· For Type 1 UE, RLM requirements are the same as the existing FR1 NTN requirements (8.1C).
· For Type 2 UE, RLM requirements are the same as the existing FR1 NTN requirements (8.1C).
Discussion:
· MTK: Does UE need to refine RX beam in the cell due to mobility?
· Huawei: We need to discuss more for Type 1 UE. 
· Apple: In our understanding no Rx Beam sweeping for both Type 1 and Type 2 under same satellite.
· Huawei: Do we need to specify L1-RSRP requirements if no Tx/Rx beam sweeping?
· Inmarsat: UE can have two choices: one choice with beam steering, another choice with beam switching.
Agreement:
· For Type 1 UE, RLM requirements specified based the assumption that the measurement delay without beam sweeping scaling factor. 
· [RLM requirements are the same as the existing FR1 NTN requirements (8.1C).]
· For Type 2 UE, RLM requirements are the same as the existing FR1 NTN requirements (8.1C).
[Online] Issue 2-5: L3 measurements
Views from companies
· Option 1-1: For Type 1 UE, intra-satellite L3 measurements are the same as the existing FR1 NTN requirements defined in 9.2C and 9.3C
· Samsung, Qualcomm, vivo, Ericsson, Apple, LGE
· Apple: some existing UE capabilities may need further clarification if these capabilities are expanded to NTN UE in Ka band, e.g.,
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17 and 
· parallelMeasurementWithoutRestriction-r17
· Option 1-2: For Type 1 UE, L3 measurements are applicable only in FR2-NTN range.
· Nokia
· Option 1-3: For Type 1 UE, L3 measurements are based on the existing FR2 requirements and consider NTN specific parameters, e.g. Kmulti_SMTC and Mpss/sss_sync_w/o_gaps.
· Nokia
· Option 1-4: For Type 1 UE, further discuss whether to define measurement period requirements for intra-sat scenario with Nrxbeam = 1 and Ksatellite = 1
· Huawei
Moderator’s WF
· For Type 1 UE, intra-satellite L3 measurements are the same as the existing FR1 NTN requirements defined in 9.2C and 9.3C. 
· Existing UE capabilities need further clarification if these capabilities are expanded to NTN UE in Ka band, e.g.,
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17 and 
· parallelMeasurementWithoutRestriction-r17
· Note: no inter-satellite L3 measurements based on the endorsed RP-232694.
· For Type 2 UE, intra-satellite L3 measurements,
· FFS on whether the requirement is different from intra-satellite L3 measurements for Type 1 UE.
Discussion:
· Huawei: If we agree with reusing FR1 NTN requirements, then we have limitations. 
· QC: We already have RAN-P agreement that no inter-satellite measurement.
· Nokia/Huawei: UE is not required to do inter-satellite measurement, but does UE still allow to do that?
· Ericsson: If UE do measurement for inter-satellite, UE stop service with serving cell.
· Apple: Any specification impact for the considerations?
Agreement: 
· For Type 1 UE and Type 2 UE, intra-satellite L3 measurements are the same as the existing FR1 NTN requirements defined in 9.2C and 9.3C without inter-satellite measurement configuration. 
· Existing UE capabilities need further clarification if these capabilities are expanded to NTN UE in Ka band, e.g.,
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17 and 
· parallelMeasurementWithoutRestriction-r17
· Note: no inter-satellite L3 measurements based on the endorsed RP-232694.

[Online] Issue 2-8: Scheduling and Measurement Restrictions
Views from companies
· Option 1: MTK, vivo
· Introduce scheduling and measurement restrictions for mixed numerologies, as defined in FR 1 NTN, for the relevant FR2 NTN requirements, e.g.
· radio link monitoring
· L1-RSRP measurement
· intra-frequency measurements
· inter-frequency measurements
· Option 2: Nokia
· Discuss whether scheduling restriction has to be introduced for intra-frequency measurements in FR2- NTN, due to the beam sweeping, similarly to terrestrial networks
Agreement
· Introduce scheduling and measurement restrictions only for mixed numerologies, as defined in FR 1 NTN, for the relevant FR2 NTN requirements, e.g.
· radio link monitoring
· L1-RSRP measurement
· For Type 1 UE only 
· intra-frequency measurements
· [inter-frequency measurements]
Issue 2-9: Intra-satellite Handover
Views from companies
· Option 1: For Type 1 UE, intra-satellite HO requirements are the same as the existing FR1 NTN HO requirements.
· CATT, Samsung, LGE, Huawei, Apple
· Option 2: For Type 2 UE, intra-satellite HO requirements are the same as the existing FR1 NTN HO requirements.
· CATT, Samsung, LGE, Huawei, Apple
Moderator’s WF
· For Type 1 UE, intra-satellite HO requirements are the same as the existing FR1 NTN HO requirements.
· For Type 2 UE, intra-satellite HO requirements are the same as the existing FR1 NTN HO requirements.
Agreement:
· For Type 1 UE, intra-satellite HO/CHO requirements are the same as the existing FR1 NTN HO/CHO requirements.
· For Type 2 UE, intra-satellite HO/CHO requirements are the same as the existing FR1 NTN HO/CHO requirements.

[Online] Issue 2-10: Inter-satellite Handover
Views from companies
· Option 1-1: For Type 1 UE, add an additional interruption component, to the existing FR1 NTN HO requirements, for the retuning of the beam direction.
· Option 1-1A: the additional interruption length = zero
· Nokia, CATT, Ericsson
· Option 1-1B: TBD on the additional interruption length
· MTK, [Samsung], Huawei
· Option 1-1C: same as the existing FR1 NTN blind HO requirements
· Apple
· Option 1-2A: For Type 1 UE, inter-satellite CHO is not applicable.
· Qualcomm
· Option 1-2B: For Type 1 UE, inter-satellite CHO is applicable.
· Samsung, LGE, vivo

· Option 2-1: For Type 2 UE, add an additional interruption component, to the existing FR1 NTN HO requirements, for the retuning of the mechanical beam direction. TBD on the additional interruption length.
· Nokia, CATT, Huawei, Apple, Ericsson, LGE
· Option 2-2A: For Type 2 UE, inter-satellite CHO is not applicable.
· Qualcomm, Nokia
· Option 2-2B: For Type 2 UE, inter-satellite CHO is applicable.
· Samsung, LGE
Moderator’s WF
· For Type 1 UE, inter-satellite HO requirements are the same as the existing FR1 NTN HO requirements with unknow cell condition.
· For Type 2 UE, inter-satellite HO requirements are the existing FR1 NTN HO requirements with unknow cell condition plus an additional interruption component for the retuning of the mechanical beam direction. TBD on the additional interruption length.
· Discuss and decide the following in this meeting:
· For Type 1 UE, whether inter-satellite CHO is applicable.
· For Type 2 UE, whether inter-satellite CHO is applicable.
· Discussion:
· Samsung: This only refer to unknow case?
· QC: Yes. 
· Nokia: Without measurement, CHO cannot be triggered. The enhancement in FR1 under Rel-18 cannot directly applied for above 10GHz band.
· Inmarsat: Does that mean Rel-18 enhancement with CHO not applicable for intra-satellite and inter-satellite?
· LGE: We think CHO can apply for inter-satellite case without measurement. 
· Xiaomi: We think only Blind HO can be supported for inter-satellite case. 
· Samsung: We have same understanding as other companies Rel-17 CHO need to be configured with measurement. In Rel-18, latest agreement seems CHO can be enabled without measurement; and we didn’t exclude the applicable to NTN above 10GHz bands.
· Nokia: We should focus on essential part for above 10GHz band in this release. 
Agreement:
· For Type 1 UE, inter-satellite HO requirements are the same as the existing FR1 NTN HO requirements with unknow cell condition.
· For Type 2 UE, inter-satellite HO requirements are the existing FR1 NTN HO requirements with unknow cell condition plus an additional interruption component for the retuning of the mechanical beam direction. TBD on the additional interruption length.
· Postpone the discussion on inter-satellite CHO requirements on above 10GHz bands in future releases. 
3		Conclusion
Topic #1: UL timing requirements in bands above 10 GHz
Issue 1-2: Common vs. Different UE uplink timing accuracy requirements for different cases (Case-1/2/3)
Agreement:
Further discuss achievable UE performance under different cases, FFS whether separate requirements needed or not.
Issue 1-5: Te_NTN for 120kHz
FFS whether different set of Te_NTN requirements needed for UL SCS 120kHz.
Issue 1-6: Te_NTN for 60kHz
Agreement: 
Taking following formula as starting point for further offline discussion 
· Tg =  0.5*Tcp – (Td + Tp + Tr + Ta + Tf + Tm) > 0: an effective guard period in CP
· Tcp: a length of CP for the given SCS of UL channel/signal
· Td: UE downlink synchronization error for the given SCS of SSB (BW of PBCH DMRS, i.e. 20 PRBs)
· Tp = Tp,ue + Tp,sat: a round trip propagation delay estimation error due to UE position and satellite position estimation errors
· Tp,ue: a round trip propagation delay estimation error due to [X]m of UE position error
· Tp,sat: a round trip propagation delay estimation error due to [Y]m of satellite position estimation error
· Tr: TAC resolution error (from TS38.213)
· Ta: TA adjustment accuracy error (from Table 7.3.2.2-1 of TS38.133)
· Tf: an accumulated timing drift over 160ms due to a frequency offset of 0.1ppm
· Tm: a margin needed at gNB receiver to accommodate any additional impairments if needed.
· If a non-zero value is assumed in the proposal for Tm, the source of the impairments shall be provided too.
Topic #2: RRM requirements in bands above 10 GHz
Issue 2-3: RLM
Agreement:
· For Type 1 UE, RLM requirements specified based the assumption that the measurement delay without beam sweeping scaling factor. 
· For Type 2 UE, RLM requirements are the same as the existing FR1 NTN requirements (8.1C).
Issue 2-5: L3 measurements
Agreement: 
· For Type 1 UE and Type 2 UE, intra-satellite L3 measurements are the same as the existing FR1 NTN requirements defined in 9.2C and 9.3C without inter-satellite measurement configuration. 
· Existing UE capabilities need further clarification if these capabilities are expanded to NTN UE in Ka band, e.g.,
· maxNumber-NGSO-SatellitesWithinOneSMTC-r17 and 
· parallelMeasurementWithoutRestriction-r17
· Note: no inter-satellite L3 measurements based on the endorsed RP-232694.
Issue 2-8: Scheduling and Measurement Restrictions
Agreement
· Introduce scheduling and measurement restrictions only for mixed numerologies, as defined in FR 1 NTN, for the relevant FR2 NTN requirements, e.g.
· radio link monitoring
· L1-RSRP measurement
· For Type 1 UE only 
· intra-frequency measurements
· [inter-frequency measurements]
Issue 2-9: Intra-satellite Handover
Agreement:
· For Type 1 UE, intra-satellite HO/CHO requirements are the same as the existing FR1 NTN HO/CHO requirements.
· For Type 2 UE, intra-satellite HO/CHO requirements are the same as the existing FR1 NTN HO/CHO requirements.
Issue 2-10: Inter-satellite Handover
Agreement:
· For Type 2 UE, inter-satellite HO requirements are the existing FR1 NTN HO requirements with unknow cell condition plus an additional interruption component for the retuning of the mechanical beam direction. TBD on the additional interruption length.
· Postpone the discussion on inter-satellite CHO requirements on above 10GHz bands in future releases. 
New t-doc request
	T-doc number
	Title
	Source
	Scope

	
	WF for Rel-18 NTN RRM requirements 
	Qualcomm
	Captured agreements for topic [222] including RRM CR work split 



Reference
[1] R4-2317214 Topic summary for [108-bis][222] NR_NTN_enh, Moderator (Qualcomm Incorporated)
[2]	RP-232694 WF on potential RRM objectives for NR-NTN deployment in above 10 GHz, Thales



