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Introduction
In previous meetings, RAN4 discussed the enhanced cell reselection requirements for NTN. For LEO, RAN4 agreed to use enhanced requirements because in LEO scenarios the UE may need to measure faster, which is similar to HST. For GEO, RAN4 decided to adopt relaxed monitoring as the GEO satellite can be considered stationery for a long time.
RAN2 received RAN4 LS in [1]:
	RAN4 would like to inform that the following agreement has been made in RAN4#103-e.
	Issue 2-1-3: Cell Selection/Reselection delay requirements
Agreement:
· Legacy TN requirements shall be default requirements for LEO and GEO.
· Enhancement signalling enables enhanced requirement on LEO, with capability support.
· Relaxation signalling enables cell-reselection requirements on GEO, with capability support. The capability is introduced for NTN UEs.



As highlighted, network indication is needed to indicate UE
· Whether to enable enhanced cell reselection requirements for LEO
· Whether to enable relaxed cell reselection requirements for GEO
RAN4 respectfully asks RAN2 to take the above information into account and define the corresponding signalling support. The detailed signalling design is up to RAN2.


In this contribution we discuss the signalling support for the enhancements mentioned above.
Discussion
Enhanced requirements for LEO
For LEO, the fast moving of satellite causes rapid change of channel between the satellite and UE, and thus requires the smaller measurement interval to guarantee the measurement accuracy. RAN4 has agreed that for LEO enhanced cell reselection delay requirements could be enabled with signalling. The principle of enhancement requirements for LEO is specified in TS 38.133 [2] as follows:
	4.2C.2.3	Measurements of intra-frequency NR cells
-------skip the unrelated part----------
The UE shall measure SS-RSRP and SS-RSRQ at least every Kmulti_SMTC * Tmeasure,NR_Intra (see table 4.2C.2.3-1) if the UE does not support [capability for enhanced requirements] or if the [NW configuration for enhanced requirements] is not enabled, or every Kmulti_SMTC * Tmeasure,NR_Intra (see table 4.2C.2.3-2) if the UE supports [capability for enhanced requiremetns] and the [NW configuration for enhanced requirements] is enabled, for intra-frequency cells that are identified and measured according to the measurement rules.
-------skip the unrelated part----------
For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined in [clause TBD] within Tevaluate,NR_Intra if the UE does not support [capability for enhanced requriements] or if the [NW configuration for enhanced requirements] is not enabled, or within Tevaluate,NR_Intra if the UE supports [capability for enhanced requriements] and the [NW configuration for enhanced requirements] is enabled, when Treselection = 0 as specified in table 4.2C.2.3-1 or table 4.2C.2.3-2 provided that:
-------skip the unrelated part----------

4.2C.2.4	Measurements of inter-frequency NR cells
-------skip the unrelated part----------
The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS38.304 [1] within Kmulti_SMTC * Kcarrier * Tdetect,NR_Inter if the UE does not support [capability for enhanced requriements] or if the [NW configuration for enhanced requirements] is not enabled, or within Kmulti_SMTC * Kcarrier * Tdetect,NR_Inter_enh if the UE supports [capability for enhanced requirements] and the [NW configuration for enhanced requirements] is enabled, if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least [TBD]dB in FR1 for reselections based on ranking or [TBD]dB in FR1 for SS-RSRP reselections based on absolute priorities or [TBD]dB in FR1 for SS-RSRQ reselections based on absolute priorities. The parameter Kcarrier is the number of NR inter-frequency carriers indicated by the serving cell. 
-------skip the unrelated part----------

The UE shall measure SS-RSRP or SS-RSRQ at least every Kmulti_SMTC * Kcarrier * Tmeasure,NR_Inter (see table 4.2C.2.4-1) if the UE does not support [capability for enhanced requriements] or if the [NW configuration for enhanced requirements] is not enabled, or every Kmulti_SMTC * Kcarrier * Tmeasure,NR_Inter_enh (see table 4.2C.2.4-2) if the UE supports [capability for enhanced requriements] and the [NW configuration for enhanced requirements] is enabled, for identified lower or equal priority inter-frequency cells. If the UE detects on a NR carrier a cell whose physical identity is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform measurements on that cell.
-------skip the unrelated part----------

For an inter-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 38.304 [1] within Kmulti_SMTC * Kcarrier * Tevaluate,NR_Inter if the UE does not support [capability for enhanced requriements] or if the [NW configuration for enhanced requirements] is not enabled, or within Kmulti_SMTC * Kcarrier * Tevaluate,NR_Inter_enh if the UE supports [capability for enhanced requriements] and the [NW configuration for enhanced requirements] is enabled, when Treselection = 0 as specified in table 4.2C.2.4-1 provided that the reselection criteria is met by
-	the condition when performing equal priority reselection and
	when rangeToBestCell is not configured:
-	the cell is at least [TBD]dB better ranked in FR1 or.
when rangeToBestCell is configured:
-	the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among all detected cells whose cell-ranking criterion R value in TS38.304 [1] is within rangeToBestCell of the cell-ranking criterion R value of the highest ranked cell. 
-	if there are multiple such cells, the cell has the highest rank among them 
-	the cell is at least [TBD]dB better ranked in FR1 if the current serving cell is among them. or
-	[TBD]dB in FR1 for SS-RSRP reselections based on absolute priorities or
-	[TBD]dB in FR1 for SS-RSRQ reselections based on absolute priorities.


Observation 1: The enhancement of cell reselection measurement for LEO has been specified in RAN4, while RAN2 signalling is not supported yet. 
In R16, RAN2 introduced the highSpeedMeasFlag-r16 IE within the HighSpeedConfig-r16 IE in SIB1 for the intra-frequency cell reselection measurement for high speed scenarios. In R17, RAN2 introduced the highSpeedConfig-v1700 IE within the HighSpeedConfig-v1700 IE in SIB1 for the inter-frequency cell reselection measurement for high speed scenarios. For NTN, RAN4 introduces the enhancement for both intra and inter frequencies and does not specify the different indications. In our understanding, both intra and inter frequencies need these enhancements and one indication for LEO enhancements is enough.
Proposal 1: Introduce one indication for cell reselection requirement enhancement for LEO in SIB1.
Also RAN4 has agreed that the UE uses the enhancement measurement requirement based on the UE capability. The capability is already included in the RAN4 feature list [3] and captured in TS 38.306 [4]:
	Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
It is optional for UE to support enhanced RRM requirements for measurements for NTN bands (FR1 only and FDD only) in RRC_IDLE/RRC_INACTIVE as specified in TS 38.133 [5]. If UE does not support this feature, legacy TN non-HST measurement requirements are applied for both LEO and GEO.


Relaxed monitoring for GEO
Geostationary satellites are closer to the case of terrestrial RAN since they do not move with respect to their geographical coverage area. Thus, the change of channel between the satellite and UE is moderate, enabling the relaxation of measurement to save UE power. RAN4 introduced the relaxed measurement criterion for GEO as in the R16 TN related measurement, which is also specified in TS 38.133 [2]:
	4.2C.2.7	Measurements of intra-frequency NR cells for UE configured with relaxed measurement criterion
The requriements in this clause 4.2.2.7 apply provided that UE is GEO.


Observation 2: The relaxation of cell reselection measurement for GEO has been specified in RAN4, while RAN2 signalling is not supported yet.
In R16, RAN2 introduced the relaxedMeasurement-r16 field in SIB2 for power saving. According to the agreement of RAN4, the relaxed measurement criterion is only for GEO. In our understanding, GEO will only broadcast one criterion. Therefore, we can reuse the relaxedMeasurement-r16 field.
Proposal 2: Reuse the exiting relaxedMeasurement-r16 field to enable the relaxed cell reselection requirements for GEO.
RAN4 also mentioned that a capability is needed, and it is already included in the RAN4 feature list [3]:
	25.
NR_NTN_solutions
	25-6
	Relaxed cell reselection on GEO
	Support of relaxed cell reselection on GEO
	
	No
	N/A
	UE does not support relaxed cell reselection
	Per UE
	FDD only
	FR1 only
	NA
	Only applicable for GEO
	Optional with capability signaling


The capability should be added to TS 38.306. 
Proposal 3: Add the UE capability for relaxed monitoring in GEO scenario.
The CR for 38.331 is in [5], and the TP for 38.306 and a draft reply LS are provided in the Annex.
Conclusion
In this paper we provided our views on LS from RAN4 on the enhanced cell reselection requirement in NTN.
Observation 1: The enhancement of cell reselection measurement for LEO has been specified in RAN4, while RAN2 signalling is not supported yet. 
Proposal 1: Introduce one indication for cell reselection requirement enhancement for LEO in SIB1.
Observation 2: The relaxation of cell reselection measurement for GEO has been specified in RAN4, while RAN2 signalling is not supported yet.
Proposal 2: Reuse the exiting relaxedMeasurement-r16 field to enable the relaxed cell reselection requirements for GEO.
Proposal 3: Add the UE capability for relaxed monitoring in GEO scenario.
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Annex - Draft reply LS
1. [bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk40295327]Overall Description:

[bookmark: _GoBack]RAN2 thanks RAN4 for the LS on network indication for applying enhanced cell reselection requirements.
On enhanced requirements for LEO, RAN2 has agreed to introduce one new indication in SIB1. The UE capability is already captured in TS 38.306.
On relaxed monitoring for GEO, RAN2 has agreed to reuse the exiting relaxed cell reselection configuration in SIB2. RAN2 also agreed to add a new UE capability for this enhancement in TS 38.306, in correspondence with the capability 25-6 defined by RAN4.

2. Actions:
To RAN4:
RAN2 respectfully asks RAN4 to take the above information into account.

3. Date of Next TSG-RAN2 Meetings:
RAN WG2 Meeting #120	14 – 18 November	Toulouse, FR
RAN WG2 Meeting #121 	27 February – 3 March	Athens, GR

Annex - TP for TS 38.306

[bookmark: _Toc12750913][bookmark: _Toc29382278][bookmark: _Toc37093395][bookmark: _Toc37238671][bookmark: _Toc37238785][bookmark: _Toc46488707][bookmark: _Toc52574129][bookmark: _Toc52574215][bookmark: _Toc109083439]5	Optional features without UE radio access capability parameters

[bookmark: _Toc109083445]5.6	RRM measurement features
	Definitions for feature

	High speed inter-frequency IDLE/INACTIVE measurements
It is optional for UE to support high speed inter-frequency measurements in RRC_IDLE/RRC_INACTIVE as specified in TS 38.133 [5].

	Relaxed measurement
It is optional for UE to support relaxed RRM measurements of neighbour cells in RRC_IDLE/RRC_INACTIVE as specified in TS 38.304 [21].

	Rel-17 relaxed measurement for RRC_IDLE/RRC_INACTIVE
It is optional for RedCap UE to support Rel-17 relaxed RRM measurements of neighbour cells in RRC_IDLE/RRC_INACTIVE as specified in TS 38.304 [21].

	Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
It is optional for UE to support enhanced RRM requirements for measurements for NTN bands (FR1 only and FDD only) in RRC_IDLE/RRC_INACTIVE as specified in TS 38.133 [5]. If UE does not support this feature, legacy TN non-HST measurement requirements are applied for both LEO and GEO.

	Rel-17 relaxed measurement for RRC_IDLE/RRC_INACTIVE
It is optional for GSO capable UE to support relaxed RRM measurements of neighbour cells in RRC_IDLE/RRC_INACTIVE as specified in TS 38.304 [21].
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