3GPP TSG-RAN WG4 Meeting # 108bis		R4-2317327
Xiamen, China, October 09 – October 13, 2023
Agenda item:			5.26.9
Source:	Moderator (Qualcomm Incorporated)
Title:	RRM WF and CR work split for NR_NTN_enh
Document for:	Approval
Introduction
The WF covers the contributions submitted under the following AI
· 5.26.6	RRM core requirements	[NR_NTN_enh-Core]
· 5.26.6.1	NR-NTN RRM requirements in above 10 GHz bands	[NR_NTN_enh-Core]
· 5.26.6.1.1	RRM requirements for electronically-steered beam UEs (Type 1)	[NR_NTN_enh-Core]
· 5.26.6.1.2	RRM requirements for mechanically-steered beam UEs (Type 2)	[NR_NTN_enh-Core]
· 5.26.6.2	Network verified UE location	[NR_NTN_enh-Core]
· 5.26.6.3	NTN-TN and NTN-NTN mobility and service continuity enhancements	[NR_NTN_enh-Core]
· 5.26.7	RRM performance requirements	[NR_NTN_enh-Perf]
Topic #1: UL timing requirements in bands above 10 GHz
Issue 1-1: Common vs. Different UE uplink timing requirements for different UE types
Agreement:
· A common set of UE uplink timing requirements is defined for both UE types.

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 1-3: Further relaxation of Te_NTN for PRACH
Agreement:
· Define Te_NTN requirements for uplink signals/channels except for PRACH first, and come back to the issue to decide whether to introduce a different set of requirements for PRACH.

Issue 1-4: Other issues on PRACH
No discussion in this meeting (will be removed in formal WF):
· Discuss whether any modification is needed for PRACH transmission and/or the range of TA value in RAR.

Issue 1-5: Te_NTN for 120kHz
Agreement:
· FFS whether different set of Te_NTN requirements needed for UL SCS 120kHz.

Issue 1-6: Te_NTN for 60kHz
Agreement:
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): 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 2-1: RRC Idle and Inactive mobility
Agreement:
· For Type 1 UE, no requirement on RRC Idle and Inactive mobility in inter-satellite scenario.
· For Type 1 UE, UE requirements on RRC Idle and Inactive mobility in intra-satellite scenario reuse FR1 NTN requirements with Ksatellite = 1 without inter-satellite measurement configuration.
· For Type 2 UE, UE requirements on RRC Idle and Inactive mobility in intra-satellite scenario reuse FR1 NTN requirements with Ksatellite = 1. Note: RRC Idle and Inactive mobility in inter-satellite scenario is out of scope according to the endorsed RP-232694.

Issue 2-2: L1 measurements
Agreement:
· For Type 1 UE, L1-RSRP measurements are the same as the existing FR1 NTN requirements (9.5C).
· For Type 2 UE, no requirement on L1-RSRP measurements.

Issue 2-3: RLM
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).

[bookmark: _Hlk147926214]Issue 2-4: RRC Re-establishment
FFS:
· For Type 1 UE, whether to specify RRC Re-establishment for inter-satellite scenario.
· For Type 2 UE, whether to specify RRC Re-establishment for inter-satellite scenario.
· FFS: RRC Re-establishment requirements for intra-satellite scenario are the same as the existing FR1 NTN requirements with Ksatellite = 1.

Issue 2-5: L3 measurements
[bookmark: _Hlk147841552]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 2-6: UE Measurement capability
No agreement.

[bookmark: _Hlk147926516]Issue 2-7: Measurement gap
Agreement:
· FFS whether FR1 or FR2 MG patterns are considered for NTN in bands above 10 GHz.
· No discussion on ‘UE capability for support of per FR gap’ unless it is confirmed that FR1 is in the scope of the objective.

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 1 UE, inter-satellite HO requirements are the existing FR1 NTN HO requirements with unknown cell condition plus an additional interruption component for UE beam refinement to address a concern about beam mis-alignment at the handover period due to the target satellite position error and/or UE beam steering error. TBD on the additional interruption length (e.g. 1-2 additional SSB periods).
· 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. 

Issue 2-11: Mechanical beam steering for Type 2 UE
Agreement:
· For Type 2 UE, in RAN4#109, discuss and decide whether/how to resolve issues due to non-zero beam switching delay from one satellite to another. 
· The beam switching delay can be an implicit or explicit UE capability. 
· The capability can be static or semi-static one. RAN4 to aim to decide the details (including any procedure modification, which may be needed in RAN1/2/, to accommodate Type 2 UE beam switching latency).

Topic #3: Network verified UE location
Issue 3-1: RRC state
Conclusion:
· No discussion. Do not have to repeat discussions and make agreement on the issue already agreed by other working groups.

Issue 3-2: Measurement period and accuracy requirements on RTD
Agreement:
· Measurement period requirements for UE Rx-Tx measurement is defined based on the existing TN requirements with MG.
· FFS if a different Es/Iot than the existing one is needed hence different UE Rx-Tx measurement period requirements.

Issue 3-3: Measurement period and accuracy requirements on DL timing drift
Agreement:
Discuss further on the interpretation on ‘UE Rx-Tx time difference measurement period’ as specified in RAN1 following conclusion.
RAN1 agreement in RAN1#114 meeting
· DL timing drift measurement is defined as the DL timing estimated to be shifted due to Doppler over the service link associated with the UE Rx-Tx time difference measurement period.

Issue 3-4: Measurement accuracy requirements on UL timing drift
Agreement:
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)

Topic #4: Idle/Inactive mode mobility enhancements
Issue 4-1: TN to NTN cell reselection
[bookmark: _Hlk147849822]Agreement:
· FFS: whether/how to define TN to NTN cell reselection.

Issue 4-2: NTN to TN cell reselection
Agreement:
· For NTN-to-TN cell reselection, reuse the existing requirements and add a clarification that TN neighbour cells can be skipped in an area where there is no coverage of the frequency based on the provide TN cell coverage information and UE GNSS position information, regardless of the frequency priority. 
· FFS on how to enhance NTN-to-TN cell reselection in case of mismatch between practical TN cell coverage and TN cell coverage information provided by serving cell.

Issue 4-3: NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell
Agreement:
Further discuss the requirements on time-based measurement initiation for cell reselection in earth-moving cell based on following Options:
· Option 1: For NTN to NTN time-based measurement initiation for cell reselection in earth-moving cell, the existing RRC idle/inactive mode requirements referring to ‘t-service’ are reused.
· Option 2: Enhance the requirements on time-based measurement initiation for cell reselection in earth-moving cell
· Introduce coverage information of serving cell for helping UE to assess the available time left for cell reselection measurement before UE leaves the coverage area of serving cell

Issue 4-4: NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell
[bookmark: _Hlk147849842]Agreement:
· For NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell, RAN4 to define the requirements based on the existing requirements on ‘4.2C Cell Re-selection for NR UE for Satellite Access,’ and introduce a new definition of reference location and an extra location margin:
· FFS
· whether to update the requirement applicability on location-based measurement initiation for cell reselection in earth-moving cell described as ‘The requirement on location-based measurement initiation for earth-moving cell does not apply when if UE verified that the cell reselection measurements cannot be finished before UE leaves the coverage area of serving cell’ and FFS to introduce coverage information of serving cell for assist UE to verify if the available time left for cell reselection measurement is enough before UE leaves the coverage area of serving cell

Issue 4-5: NTN to NTN higher priority frequency layer in earth-moving cell
Conclusion:
· No discussion in RAN4#108bis

Issue 4-6: Autonomous SMTC adjustment in RRC Idle/Inactive mode
[bookmark: _Hlk147850026]Agreement:
· For autonomous SMTC adjustment in RRC Idle/Inactive mode, no specific UE requirement is defined.

Topic #5: Connected mode mobility enhancements
Issue 5-1: NTN to NTN RACH-less (C)HO
Agreement:
· RACH-less handover delay requirement consists of ‘RRC procedure delay + Interruption time,’ i.e. = TRRC + TInterrupt, where  TInterrupt = Tprocessing + Tsearch + T∆ + Tmargin + TIU.
· Tsearch: the definition and values are the same as that in 6.1C.1.2.2 in NTN HO. 
· Tprocessing: the definition and values are the same as that in 6.1C.1.2.2 in NTN HO.
· T∆: the definition and values are the same as that in 6.1C.1.2.2 in NTN HO.
· Tmargin: the definition and values are the same as that in 6.1C.1.2.2 in NTN HO.
· TIU is the interruption uncertainty in acquiring the first UL transmission resource, which can be a configured grant based PUSCH, dynamic grant based PUSCH, SR on PUCCH, according to NW configuration and scheduling, or PRACH if no SSB mapping to pre-allocated grant has RSRP above the threshold while T304 is running.
· The RACH-less handover delay requirement applies to 
· both known and unknown cases
· both intra-satellite and inter-satellite handover cases
· both intra-frequency and inter-frequency target cell cases
· The RACH-less handover delay requirement is applicable only when the UE is provided with all essential information of the target satellite as the existing NTN handover requirement, i.e.
· (from 6.1C.1.2 of TS38.133) The requirements apply provided that UE has the valid and applicable parameters of ephemeris information, common TA, DL and UL Polarization information, K offset , and K mac  for target NR SAN cell during D handover, otherwise interruption time may be longer than the requirements in clause 6.1C.1.2.2.

Issue 5-2: NTN to NTN Satellite switching without PCI change
Agreement:
· For satellite switching without PCI change, 
· define requirements for both hard and soft switch scenarios.
· TBD on how to define hard/soft satellite switch without PCI change (which will be determined mostly based on further clarification expected to be made by RAN2)
· define requirements for PRACH-based and RACH less based solutions, if supported by RAN2.
· The above does not necessarily mean that a common requirement formula cannot be defined. e.g. requirements for each case can be represented by a common formula with different definitions of respective components.
· Starting point of the interruption time for the switch is t-Service, FFS other starting point needs to be considered for other cases depending on RAN2 progress
· Ending point of the interruption time for the switch is first PRACH transmission for PRACH-based case, and first UL transmission for PRACH-less-based case, if supported.
· Interruption time for the switch is is defined as Tinterrupt = Tsearch + TIU + Tprocessing + T∆ + Tmargin Tsearch = [Trs] ms for hard switch, FFS for soft switch
· Tprocessing = [5] ms
· T∆, Tmargin and TIU are same as existing requirements
· FFS on
· whether/how to define requirements resulting from separate link switch time instances for UL and DL. 
· Note: the starting and ending may be revisited depending outcome of discussions on RAN2
· whether/how to define UE behavior (e.g. skipping/relaxation of L1/L3 measurement and evaluation) during the switch.

Issue 5-3: NTN to NTN time and location-based trigger CHO enhancements
Agreement:
· Define time and location-based NTN to NTN CHO requirements without L3 measurement criteria by modifying the current NTN to NTN CHO requirements.

Topic #6: Performance requirements
Issue 6-1: Work split for RRM core requirements
Agreement:
· Draft CRs are to be submitted in RAN#109
· Clause structure and numbers will follow the existing Rel-17 NR NTN specification.
· In the draft CRs, for NTN bands above 10GHz, requirements are to be defined in new separate sections under the clauses of corresponding Rel-17 NR NTN requirements. The clause numbers are to be decided at the discretion of the draft CR owner, and the exact clause numbers will be confirmed in RAN4#108bis.
	UE type
	Classification
	Core requirement
	Volunteering company

	VSAT device for NTN bands above 10GHz
	UE transmit timing requirements
	UE transmit timing for Satellite Access
	Samsung

	
	
	UE timer accuracy for satellite access
	

	
	
	Timing advance for satellite access
	

	
	RRC_IDLE state mobility
RRC_INACTIVE state mobility
	Cell Re-selection for NR UE for Satellite Access
	CATT

	
	RRC_CONNECTED state mobility
	Handover
	Huawei

	
	
	RRC Re-establishment
	

	
	Signalling characteristics
	Radio Link Monitoring
	Qualcomm

	
	Measurement Procedure
	NR intra-frequency measurements
	Xiaomi

	
	
	NR inter-frequency measurements
	

	
	
	L1-RSRP measurements for Reporting
	

	Device for NTN bands below 10GHz
	Measurement Procedure
	NR measurements for network verified UE positioning
	Nokia

	
	RRC_IDLE state mobility
RRC_INACTIVE state mobility
	Cell Re-selection for NR UE for Satellite Access
	ZTE

	
	RRC_CONNECTED state mobility
	Handover
	vivo



References
[1] R4-2317214, “Topic summary for [108-bis][222] NR_NTN_enh,” 3GPP TSG-RAN WG4 Meeting #108bis
[2] R4-2317275, “Ad-hoc miniutes for [222] NR_NTN_enh,” 3GPP TSG-RAN WG4 Meeting #108bis

3GPP TSG


-


RAN WG4 Meeting # 108bis


 


 


R4


-


2317327


 


Xiamen, China, October 09 


–


 


October 13, 2023


 


Agenda item:


 


 


 


5.26.9


 


Source:


 


Moderator (Qualcomm Incorporated)


 


Title:


 


RRM WF and CR work split for NR_NTN_enh


 


Document for:


 


Approval


 


0


 


Introduction


 


The WF covers the contributions submitted under the following AI


 


·


 


5.26.6


 


RRM core requirements


 


[NR_NTN_enh


-


Core]


 


o


 


5.26.6.1


 


NR


-


NTN RRM requirements in above 10 GHz bands


 


[NR_NTN_enh


-


Core]


 


§


 


5.26.6.1.1


 


RRM requirements for 


electronically


-


steered beam UEs (Type 1)


 


[NR_NTN_enh


-


Core]


 


§


 


5.26.6.1.2


 


RRM requirements for mechanically


-


steered beam UEs (Type 2)


 


[NR_NTN_enh


-


Core]


 


o


 


5.26.6.2


 


Network verified UE location


 


[NR_NTN_enh


-


Core]


 


o


 


5.26.6.3


 


NTN


-


TN and NTN


-


NTN mobility and service con


tinuity enhancements


[NR_NTN_enh


-


Core]


 


·


 


5.26.7


 


RRM performance requirements


 


[NR_NTN_enh


-


Perf]


 


1


 


Topic #1: UL timing requirements in bands above 10 GHz


 


Issue 1


-


1: 


Common vs. Different UE uplink timing requirements for different UE types


 


Agreement


:


 


·


 


A common set of UE uplink timing requirements is defined for both UE types.


 


 


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


-


3: 


Further relaxation of Te_NTN for PRACH


 


Agreement


:


 


·


 


Define Te_NTN requirements for uplink signals/channels except for PRACH f


irst, and come back to the issue 


to decide whether to introduce a different set of requirements for PRACH.


 


 




3GPP TSG - RAN WG4 Meeting # 108bis     R4 - 2317327   Xiamen, China, October 09  –   October 13, 2023   Agenda item:       5.26.9   Source:   Moderator (Qualcomm Incorporated)   Title:   RRM WF and CR work split for NR_NTN_enh   Document for:   Approval   0   Introduction   The WF covers the contributions submitted under the following AI      5.26.6   RRM core requirements   [NR_NTN_enh - Core]   o   5.26.6.1   NR - NTN RRM requirements in above 10 GHz bands   [NR_NTN_enh - Core]      5.26.6.1.1   RRM requirements for  electronically - steered beam UEs (Type 1)   [NR_NTN_enh - Core]      5.26.6.1.2   RRM requirements for mechanically - steered beam UEs (Type 2)   [NR_NTN_enh - Core]   o   5.26.6.2   Network verified UE location   [NR_NTN_enh - Core]   o   5.26.6.3   NTN - TN and NTN - NTN mobility and service con tinuity enhancements [NR_NTN_enh - Core]      5.26.7   RRM performance requirements   [NR_NTN_enh - Perf]   1   Topic #1: UL timing requirements in bands above 10 GHz   Issue 1 - 1:  Common vs. Different UE uplink timing requirements for different UE types   Agreement :      A common set of UE uplink timing requirements is defined for both UE types.     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 - 3:  Further relaxation of Te_NTN for PRACH   Agreement :      Define Te_NTN requirements for uplink signals/channels except for PRACH f irst, and come back to the issue  to decide whether to introduce a different set of requirements for PRACH.    

