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Introduction
In RAN#94-e the WID for Rel-18 IoT NTN was agreed [1] and in RAN#98-e it was updated [2]. The updated objectives of the WID is the following: 
	4.1.1	IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	Study and specify needed improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1, RAN2]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.

4.1.2	Mobility enhancements
The following mobility enhancements objectives are listed.
-	Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel‑17 (TN) NB-IoT, eMTC as a baseline. [RAN2]
-	Support signalling in system information of neighbour cell ephemeris, for eMTC and NB-IoT [RAN2]
-	Re-use the solutions introduced in Rel-17 NR NTN for mobility enhancements for eMTC, with minimum necessary changes to adapt them to eMTC [RAN2]
· Define UE RRM core requirements for the above mobility enhancement features [RAN4].

4.1.3	Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].



This contribution focuses on RRC corrections and addresses RILs S065, N015, V502, H002, Q631, Z367 and M057. 
Discussion
[S065] – Configuring connected mode mobility measurements
On configuring connected mode mobility, the following RIL is recorded: 

[image: ]

The suggested implementation solving the issue is to introduce a satelliteAssistanceInfoList in MeasObjectEUTRA, which is a list of satelliteIds. However, the connected mode mobility measurements may operate a bit differently to configuring measurements in idle mode. In connected mode mobility, the network can indicate specific cells that the UE shall measure. And in order for this to work, it needs to be possible to configure the neighbour cell assistance information for a specific cell. Thus instead of configuring a list of satelliteIDs for a measurement object, the satelliteId should be configured to be cell-specific in the measurement object. This can be done by extending the CellsToAddMod field. An example of this can be seen in Appendix A.  

Proposal 1: SatelliteId can be tied to a cell in MeasObjectEUTRA.
Proposal 2: SatelliteId is configured as part of CellsToAddModList-v18xx as the example in Appendix A.

[N015] – CondeventD1 evaluation when GNSS position is invalid
The following comment was mentioned during the LTE RRC review: 
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The proponents of this issue argue that the CHO should not be evaluated when the GNSS is invalid. 

For earth fixed or quasi-earth fixed scenario, it does not make any difference if the UE uses the outdated GNSS or not for evaluating the CHO event, because the UE only has a single measurement to rely, thus the result will be the same. In fact, the only time the CondEvent D1 will be performed in reality is when there is a change in the position, which would be every time a GNSS measurement position fix is performed. This can be seen in Figure 1. 


Figure 1. 

For earth-moving case when the reference location sweeps the earth as the satellite moves, it can be theoretically argued that if the UE should not continue to evaluate the distance-based CHO event during this period. But looking at an actual deployment, we think that it would be highly detrimental to mobility to not evaluate the CHO event, even with an outdated GNSS position. 

In a LEO network, where the mobility is most urgent when evaluating CHO, the reference location on the ground may sweep the earth very quickly. In contrast the movement of the UE is several orders of magnitude smaller. This means that compared to the movement of the reference location and thereby the threshold, the UE appears stationary. If the UE does not evaluate the CHO condition, even with an outdated GNSS position, the UE may perform late CHO execution. In other words, the GNSS position may be outdated for the purpose of synchronization and self-pre-compensation, but not outdated for the purpose of CHO event evaluation. 

Observation 1: In LEO earth-moving network, the movement of the reference location is several orders of magnitude faster than UE movement.

Observation 2: If the UE does not evaluate CHO even with slightly outdated position, there will likely be late handovers due to the much faster movement of the satellite.


Figure 2. 

Even if the speed of the UE is comparable to the speed of the reference location, the suggestion to not evaluate CHO at all may not be beneficial. If the UE is moving away from the direction of the reference location, then it would certainly not be good to delay evaluating the CHO CondEvent D1, as seen in Figure 2A. If it is moving towards the direction of the CHO, then it would be beneficial if the UE did not evaluate it, seen in Figure 2B. Since there are no use cases for the UE to move at this speed, and even in this case it is not clearly beneficial, we suggest that UE shall evaluate CHO CondEvent D1, regardless if the GNSS position is outdated.

Proposal 3: UE evaluates CHO CondEvent D1 regardless if the GNSS position is outdated.
Proposal 4: Reject RIL N015.


[V502] – If GNSS measurement gap has not been configured
V502 is the following RIL: 
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The proponent mentions that it is possible that the UE may trigger a GNSS measurement before the gap, which is configured via MAC, has been correctly configured. 

We believe that it can be assumed, like for any feature, that the network will configure the operation correctly. In other words, the network configures the UE with a measurement gap length before any GNSS measurement is triggered. 

Proposal 5: Network can correctly configure the gap length before any autonomous GNSS position fix is performed.
Proposal 6: Reject RIL V502.

[H002] – NGSO and GSO capabilities
The following RIL was mentioned: 
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It is odd that the HARQ enhancements that were introduced is only indicated for NGSO, because the main reason why HARQ enhancements were introduced is because of the high propagation delays associated with GSO. Thus we think that the suggestion from H002 is reasonable.  

Proposal 7: Agree RIL H002.

[Q631] – Unnecessary reference to quasi-earth fixed scenario
The following RIL was mentioned: 
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The comment on this RIL is: 

(Huawei-Lili) I have some sympathy with this comment (not excluding GEO). However, if you check the agreements, "quasi fixed" is used, e.g. @123bis we agreed "Separate reference locations are introduced for earth-quasi fixed cells and earth-moving cells." @121 we agreed "Location-based connected mode measurement initiation is supported in quasi-Earth-fixed cell (UE is not required to update the GNSS location for this). A serving cell reference location and a distance threshold/radius for detecting when to trigger connected mode measurements will be broadcast for quasi-Earth-fixed cell. FFS on whether the R17 IEs are reused or not. FFS if the same mechanism can also be used in idle (like in NR-NTN)"
Also in NR NTN, since R17, we used "quasi-Earth fixed" in referenceLocaion in SIB19.
Therefore, I think we should follow the agreement we made and align with NR NTN.

We have the same understanding that the methods used for measurement initiation is equally beneficial in GEO. Although there may be agreements that specifically mentions quasi-earth fixed cell, there is no good reason to limit the feature to a specific scenario if it is useful in other scenarios. 

Proposal 8: Agree RIL Q631 to remove “quasi-”.

[Z367] – Optional ephemeris in SIB33
The following RIL was mentioned: 
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The comment assumes that it is possible that the ephemeris can be the same for two different satellites. In theory it would be possible that two different satellites follow the same orbit but with different epoch time and this is in fact how most satellite constellations would operate. However, as the ephemeris that is broadcasted is a lot more precise and not a long term average ephemeris element, it is unlikely that two satellites will have matching ephemeris info. If two satellites have similar orbits, then the long-term ephemeris is the same, not the short term ephemeris. And referencing NR NTN is not relevant as in NR NTN each element is per-cell and not per satellite. In NR NTN it is not the ephemeris that is optional, but rather the full ntn-Config, which also contains the epochTime. So there is no coding to enable sharing of ephemeris but not epochTime in NR NTN. 

Proposal 9: Reject RIL Z367 and keep ephemerisInfo-r18 mandatory in NeighSatelliteInfo-r18. 

[M057] – Optional ephemeris in SIB33
The following RIL was mentioned: 
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The problem mentioned is when the downlinkHARQ-FeedbackDisabledBitmap-NB shall start to take effect. The author argues that the configuration shall start to take effect already from the HARQ feedback that is in response to the RRC message that configures downlinkHARQ-FeedbackDisabledBitmap-NB. 

In our understanding, there are already requirements for processing delay requirements for RRC procedures in Section 11.2 of 36.331. They are specified as the time from the RRC DL command when the UE shall be ready to receive an UL grant. The requirements for RRCConnectionSetup/Resume and RRCConnectionReconfiguration can be seen below. 

	Procedure title:
	E-UTRAN -> UE
	UE -> E-UTRAN
	N
	Notes

	RRC Connection Control Procedures

	RRC connection establishment

	RRCConnectionSetup or RRCConnectionResume
	RRCConnectionSetupComplete or RRCConnectionResumeComplete
	15 or 3
	N = 3 applies for the case of reception of RRCConnectionResume if reducedCP-LatencyEnabled is configured, the UE supports reduced CP latency, and the RRC message only includes MAC and PHY (re-)configurations and does not include (re-)configurations of DRX, SPS, SCells, and MIMO. Further, the UL grant is sent using PDCCH DCI format 0 in common search space. In this scenario, the RRC procedure delay can extend beyond the reception of the UL grant, up to 7 ms.

For other cases N = 15 applies.

	. . . OMITTED . . .

	RRC connection re-configuration (radio resource configuration, possibly including configuration of conditional reconfigurations)

	RRCConnectionReconfiguration
	RRCConnectionReconfigurationComplete
	15
	Same requirement is applicable regardless of the number of target candidates being configured, if conditional reconfigurations are included in the message,




While what is specified is not entirely the same as what is mentioned in M057, it does appear that the solution that is intended would break with RRC processing delay requirements. We think that to clarify this case, it can be clarified that the UE does not apply the downlinkHARQ-FeedbackDisabledBitmap-NB until after the Processing delay requirements for RRC procedures.

Proposal 10: Reject RIL M057. 
Proposal 11: Chairman notes capture: UE does not apply downlinkHARQ-FeedbackDisabledBitmap-NB until after as specified in 36.331 Section 11.2 - Processing delay requirements for RRC. 


Conclusion
[bookmark: _GoBack]In this contribution we have the following observations and proposals:

Observation 1: In LEO earth-moving network, the movement of the reference location is several orders of magnitude faster than UE movement.
Observation 2: If the UE does not evaluate CHO even with slightly outdated position, there will likely be late handovers due to the much faster movement of the satellite.

Proposal 1: SatelliteId can be tied to a cell in MeasObjectEUTRA.
Proposal 2: SatelliteId is configured as part of CellsToAddModList-v18xx as the example in Appendix A.
Proposal 3: UE evaluates CHO CondEvent D1 regardless if the GNSS position is outdated.
Proposal 4: Reject RIL N015.
Proposal 5: Network can correctly configure the gap length before any autonomous GNSS position fix is performed.
Proposal 6: Reject RIL V502.
Proposal 7: Agree RIL H002.
Proposal 8: Agree RIL Q631 to remove “quasi-”.
Proposal 9: Reject RIL Z367 and keep ephemerisInfo-r18 mandatory in NeighSatelliteInfo-r18. 
Proposal 10: Reject RIL M057. 
Proposal 11: Chairman notes capture: UE does not apply downlinkHARQ-FeedbackDisabledBitmap-NB until after as specified in 36.331 Section 11.2 - Processing delay requirements for RRC. 
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Appendix

Appendix A

------------------ Text proposal based on 36.331 V18.0.0 ------------------
[bookmark: _Toc20487423][bookmark: _Toc29342720][bookmark: _Toc29343859][bookmark: _Toc36567125][bookmark: _Toc36810569][bookmark: _Toc36846933][bookmark: _Toc36939586][bookmark: _Toc37082566][bookmark: _Toc46481207][bookmark: _Toc46482441][bookmark: _Toc46483675][bookmark: _Toc156168370]–		MeasObjectEUTRA
The IE MeasObjectEUTRA specifies information applicable for intra-frequency or inter-frequency E‑UTRA cells.
MeasObjectEUTRA information element
-- ASN1START

MeasObjectEUTRA ::=					SEQUENCE {
	carrierFreq							ARFCN-ValueEUTRA,
	allowedMeasBandwidth				AllowedMeasBandwidth,
	presenceAntennaPort1				PresenceAntennaPort1,
	neighCellConfig						NeighCellConfig,
	offsetFreq							Q-OffsetRange				DEFAULT dB0,
	-- Cell list
	cellsToRemoveList					CellIndexList				OPTIONAL,		-- Need ON
	cellsToAddModList					CellsToAddModList			OPTIONAL,		-- Need ON
	-- Excluded list
	excludedCellsToRemoveList				CellIndexList				OPTIONAL,		-- Need ON
	excludedCellsToAddModList				ExcludedCellsToAddModList		OPTIONAL,		-- Need ON
	cellForWhichToReportCGI				PhysCellId					OPTIONAL,		-- Need ON
	...,
	[[measCycleSCell-r10				MeasCycleSCell-r10		OPTIONAL,		-- Need ON
		measSubframePatternConfigNeigh-r10	MeasSubframePatternConfigNeigh-r10	OPTIONAL							-- Need ON
	]],
	[[widebandRSRQ-Meas-r11				BOOLEAN	OPTIONAL		-- Cond WB-RSRQ
	]],
	[[	altTTT-CellsToRemoveList-r12	CellIndexList				OPTIONAL,		-- Need ON
		altTTT-CellsToAddModList-r12	AltTTT-CellsToAddModList-r12	OPTIONAL,		-- Need ON
		t312-r12						CHOICE {
			release							NULL,
			setup							ENUMERATED {ms0, ms50, ms100, ms200,
											ms300, ms400, ms500, ms1000}
		}														OPTIONAL,		-- Need ON
		reducedMeasPerformance-r12		BOOLEAN					OPTIONAL,		-- Need ON
		measDS-Config-r12				MeasDS-Config-r12			OPTIONAL		-- Need ON
	]],
	[[	
		allowedCellsToRemoveList-r13		CellIndexList				OPTIONAL,		-- Need ON
		allowedCellsToAddModList-r13		AllowedCellsToAddModList-r13	OPTIONAL,		-- Need ON
		rmtc-Config-r13				RMTC-Config-r13			OPTIONAL,		-- Need ON
		carrierFreq-r13					ARFCN-ValueEUTRA-v9e0		OPTIONAL			-- Need ON
	]],
	[[	
		tx-ResourcePoolToRemoveList-r14	Tx-ResourcePoolMeasList-r14		OPTIONAL,	-- Need ON
		tx-ResourcePoolToAddList-r14	Tx-ResourcePoolMeasList-r14		OPTIONAL,	-- Need ON
		fembms-MixedCarrier-r14				BOOLEAN					OPTIONAL			-- Need ON
	]],
	[[
		measSensing-Config-r15			MeasSensing-Config-r15		OPTIONAL		-- Need ON
	]],
	[[
		measRSS-DedicatedConfig-r16		SetupRelease {MeasRSS-DedicatedConfig-r16}		OPTIONAL	-- Need ON
	]], 
	[[
		cellsToAddModList-v18xy			CellsToAddModList-v18xy 	OPTIONAL		-- Need ON
	]]
}

MeasObjectEUTRA-v9e0 ::=			SEQUENCE {
	carrierFreq-v9e0					ARFCN-ValueEUTRA-v9e0
}

MeasRSS-DedicatedConfig-r16 ::= SEQUENCE {
	rss-ConfigCarrierInfo-r16		RSS-ConfigCarrierInfo-r16	OPTIONAL,	-- Need OP
	cellsToAddModList-v1610			CellsToAddModList-v1610		OPTIONAL	-- Need ON
}

CellsToAddModList ::=				SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod

CellsToAddModList-v1610 ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod-v1610

CellsToAddModList-v18xy ::=			SEQUENCE (SIZE (1..maxCellMeas)) OF CellsToAddMod-v18xy

CellsToAddMod ::=	SEQUENCE {
	cellIndex							INTEGER (1..maxCellMeas),
	physCellId							PhysCellId,
	cellIndividualOffset				Q-OffsetRange
}

CellsToAddMod-v1610 ::=		SEQUENCE {
	rss-MeasPowerBias-r16			RSS-MeasPowerBias-r16
}

CellsToAddMod-v18xy ::=		SEQUENCE {
	satelliteId-r18					SatelliteId-d18
}


. . . OMITTED . . .

-- ASN1STOP

	MeasObjectEUTRA field descriptions

	... OMITTED ...

	cellsToAddModList
List of cells to add/ modify in the cell list. cellsToAddModList-v1610 indicates list of RSS assistance information which is used for the corresponding physCellId. If E-UTRAN includes cellsToAddModList-v1610 or cellsToAddMostList-v18xy, it includes the same number of entries, and listed in the same order, as in cellsToAddModList (i.e. without suffix).

	... OMITTED ...



------------------ Example based on 36.331 V18.0.0 ------------------
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disabling HARQ feedback

‘harg-AckBundling
For FDD: Activation of HARQ ACK bunding for DL multiple TBs scheduling withinterleaved transmission, see TS
36213 23]

‘npdsch-16QAM-Config
Activation of 16QAM for DL, see TS 36.213 (23]

‘nrs-Power
Provides the downlink narrowband reference-signal EPRE, see TS 36.213 [23], clause 16.2. The actual value in 8m.

‘The power ratio of NPDSCH EPRE to NRS EPRE in symbols without NRS for standalone and quardband
deployments, or in symbols without NRS nor CRS for in-band deployments. See TS 36.213 23],

‘nrs-PowerRalioWIthCRS
“The power ratio of NPDSCH EPRE to NRS EPRE in symbols with CRS for inband deployments, see TS 36.213 (23]

‘multTB-Config

For FDD: Activation of multiple T8s scheduiing in DL, see TS 36.213 [23] Value interieaved indicates that multple
T8s scheduling with interleaved transmission is enabled, value noninterieaved indicates that multple TBs scheduling
without interieaved transmission is enabled.
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[escription]: It s unclea that whether the HARQ
Seedback: configuration (both RRC and DCT) applis to
the RRC signalng which caris the configuraton. For
example, ifthe HARQ feedbeck is disabled i the
 RRCConnectionSetup-NB, whether the HARQ ACK
of RRCComectionSetup-NB message is

needed? This can happen because ormaly the
HARQ feedback of RRC signaling follows the RRC
‘message decoding, e HARQ feedback i atlast
12ms afer the NPDSCEL

To make the signalig transission more elgble, it
can be clarified that the HARQ feedback: configuration
does ot appy to the FRC signaling which caries the
configuration.

[Proposed Change]: Add “This feld takes
effecive in the nex DL transmission” at the end
of both “downlinkHARQ-
FeedbackDisabledBitmap-NB: ang,
“downinkHARQ:FeedbackDIsabledDCI-NE"




