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Introduction
In the latest WID of IoT NTN enhancements RP-223519 [1], the following objectives for mobility enhancements are listed:
	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].


In this document, we will further discuss some remaining issues about mobility enhancements.
Discussion 
Delta configuration for ephemeris in SIBxx
For reference, the SIBxx definition in the running RRC CR is copied as below:
	SystemInformationBlockTypeXX information element
-- ASN1START

SystemInformationBlockTypeXX-r18 ::= SEQUENCE {
	neighSatelliteInfoList-r18		NeighSatelliteInfoList-r18		OPTIONAL, 	-- Need OR
	neighValidityDuration-r18		ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,
												s45, s50, s55, s60, s120, s180, s240, s900}																				OPTIONAL, 	-- Need OP
	lateNonCriticalExtension		OCTET STRING					OPTIONAL,
	...
}

NeighSatelliteInfoList-r18 ::=      SEQUENCE (SIZE(1..maxSat-r18))  OF NeighSatelliteInfo-r18
NeighSatelliteInfo-r18 ::=	SEQUENCE {
satelliteId-r18				SatelliteId-r18,
ephemerisInfo-r18			CHOICE {
stateVectors				EphemerisStateVectors-r17,
orbitalParameters			EphemerisOrbitalParameters-r17
},
nta-CommonParameters-18			SEQUENCE {
nta-Common-r18					INTEGER (0..8316827)		OPTIONAL,	-- Need OP
nta-CommonDrift-r18				INTEGER (-261935..261935)	OPTIONAL,	-- Need OP
nta-CommonDriftVariation-r18   	INTEGER (0..29479)			OPTIONAL	-- Need OP
},
epochTime-r18					SEQUENCE {
		startSFN-r18					INTEGER (0..1023),
		startSubFrame-r18				INTEGER (0..9)
}                                                                OPTIONAL,	-- Need OP
k-Offset-r18					INTEGER (0..1023),
k-Mac-r18						INTEGER (1..512)				OPTIONAL,	-- Need OP
t-ServiceStartNeigh-r18			TimeOffsetUTC-r17				OPTIONAL,	-- Need OR
...
}

-- ASN1STOP
...



In previous meeting, there is discussion on the case that ephemeris is absent from one or some items in the neighbor satellite list in the SIBxx but no agreement has achieved.
Our consideration for this aspect is as following:
· We think it’s possible for two satellites (a neighbor satellite and a serving satellite, or two neighbor satellites) to have similar or same ephemeris information. The corresponding case may be that two different satellites are in the same location (cover the same area) at the different time points. In other word, NW can provide the ephemeris information of a satellite (e.g., a neighbor satellite) at a certain time point and it happens that this ephemeris information is the same as the ephemeris information of another satellite (e.g., the serving satellite) at another time point. As a result, this ephemeris information of the neighbor satellite can be omitted from the SIBxx and ephemeris information of the service satellite or another neighbor satellite could be applied. We think this is reasonable case which make delta configuration for ephemeris feasible for NW and beneficial for reducing signaling overhead. 
· In NR NTN, they have agreed that “If the ntn-Config is absent for any other entry in ntn-NeighCellConfigList,the ntn-Config provided in the previous entry in ntn-NeighCellConfigList applies”, we think the same delta configuration principle can also be applied to IoT NTN.
· During previous discussion, there was also view that epochTime can also be absent and epochTime of serving satellite would be applied. Per our understanding, it may be unreasonable that the ephemeris information and epochTime of a certain satellite (e.g., a neighbor satellite) are all same as those of another satellite (e.g., the serving satellite). That may means two satellites are always at the same places at any time. This may be not allowed.
Based on the above thinking, we give the following proposal:
Proposal 1a: The ephemerisInfo-r18 IE in the NeighSatelliteInfo-r18 can be optional. That means the ephemerisInfo-r18 can be absent from one or some items in the neighbor satellite list in the SIBxx. 
Proposal 1b: If the ephemerisInfo-r18 is absent for any other entry in NeighSatelliteInfoList-r18, the ephemerisInfo-r18 provided in the previous entry in NeighSatelliteInfoList-r18 applies.

Correction to CondEvent T1
For reference, the CondEvent T1 definition and the related configuration in the running RRC CR are copied as below:
	5.5.4.yy	CondEvent T1 (Time measured at UE is within a duration from threshold)
The UE shall:
1>	consider the entering condition for this event to be satisfied when condition T1-1, as specified below, is fulfilled;
1>	consider the leaving condition for this event to be satisfied when condition T1-2, as specified below, is fulfilled;
Inequality T1-1 (Entering condition)

Inequality T1-2 (Leaving condition)

The variables in the formula are defined as follows:
Mt is the time measured at UE.
Thresh1 is the threshold parameter for this event (i.e. t1-Threshold as defined within reportConfigEUTRA for this event).
Duration is the duration parameter for this event (i.e. duration as defined within reportConfigEUTRA for this event).
Mt is expressed in ms.
Thresh1, Duration are expressed in the same unit as Mt.

[bookmark: _Toc20487436][bookmark: _Toc29342735][bookmark: _Toc29343874][bookmark: _Toc36567140][bookmark: _Toc36810585][bookmark: _Toc36846949][bookmark: _Toc36939602][bookmark: _Toc37082582][bookmark: _Toc46481222][bookmark: _Toc46482456][bookmark: _Toc46483690][bookmark: _Toc139383555]–	ReportConfigEUTRA
The IE ReportConfigEUTRA specifies criteria for triggering of an E‑UTRA measurement reporting or conditional reconfiguration (i.e. conditional handover) event. The E‑UTRA measurement reporting events concerning CRS are labelled AN with N equal to 1, 2 and so on.
<skip the unrelated parts>
CondEvent T1:	Time measured at UE becomes more than configured threshold t1-Threshold but is less than t1-Threshold + duration;
[bookmark: _GoBack]
ReportConfigEUTRA information element
-- ASN1START
<skip unrelated parts>
CondReconfigurationTriggerEUTRA-r16 ::= SEQUENCE {
	condEventId-r16							CHOICE {
		condEventA3-r16							SEQUENCE {
			a3-Offset-r16								INTEGER (-30..30),
			hysteresis-r16								Hysteresis,
			timeToTrigger-r16							TimeToTrigger
		},
		condEventA5-r16							SEQUENCE {
			a5-Threshold1-r16							ThresholdEUTRA,
			a5-Threshold2-r16							ThresholdEUTRA,
			hysteresis-r16								Hysteresis,
			timeToTrigger-r16							TimeToTrigger
		},
		...,
        [[
condEventA4-r18							SEQUENCE {
			a4-Threshold-r18							ThresholdEUTRA,
			hysteresis-r18								Hysteresis,
			timeToTrigger-r18							TimeToTrigger
		},
condEventD1-r18                                 SEQUENCE {
distanceThreshFromReference1-r18 			INTEGER(0.. 65535),
distanceThreshFromReference2-r18 			INTEGER(0.. 65535),
referenceLocation1-r18           			ReferenceLocation-r18,
referenceLocation2-r18           			ReferenceLocation-r18,
hysteresisLocation-r18           			HysteresisLocation-r18,
timeToTrigger-r18                			TimeToTrigger
},
condEventT1-r18                                 SEQUENCE {
t1-Threshold-r18                 			INTEGER (0..549755813887),
duration-r18                     			INTEGER (1..6000)
}
]]
}
}
<skip unrelated parts>
-- ASN1STOP
….


Firstly, we think the field definition of t1-Threshold is missing from the field definition of ReportConfigEUTRA. For reference, the definition of t1-Threshold in NR NTN is as below:
	t1-Threshold
The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900)


According to the definition of t1-Threshold IE, it’s a UTC time. However, in IoT NTN, there is already a specific IE structure for UTC timing, e.g., TimeOffsetUTC-r17, we think it’s better to use this IE structure to define the t1-Threshold, which is also aligned with the definition of t-Service-r17 and t-ServiceStartNeigh-r18. Moreover, if we use this IE structure to define the t1-Threshold, no field description of t1-Threshold is needed.
Proposal 2: It’s suggest to change the definition of t1-Threshold as below:
t1-Threshold-r18              INTEGER (0..549755813887), TimeOffsetUTC-r17

Secondly, according to the definition of t1-Threshold and Mt, we understand the intention is to say that Mt is a time point at UE side which can be compared with the UTC timing t1-Threshold. However, the statement in 5.5.4.yy is a little bit misleading as someone may interpret Mt as the time duration since UE start measurement.
Thus, we propose to remove “measured” in the description of Mt to make it clearer. As this description is copied from R17 NR NTN, this issue needs to be firstly corrected from R17 NR NTN, see the CR in []
Proposal 3: With reference to the R17 NR NTN CR [R2-2312211], to remove “measured” from the definition of Mt for CondEvent T1, e.g.,
Mt is the time measured at UE.
[bookmark: _Hlk83889356][bookmark: _Hlk83889312]Conclusion
[bookmark: _Hlk83889481]In this contribution, the following observations and proposals were made: 
Proposal 1a: The ephemerisInfo-r18 IE in the NeighSatelliteInfo-r18 can be optional. That means the ephemerisInfo-r18 can be absent from one or some items in the neighbor satellite list in the SIBxx. 
Proposal 1b: If the ephemerisInfo-r18 is absent for any other entry in NeighSatelliteInfoList-r18, the ephemerisInfo-r18 provided in the previous entry in NeighSatelliteInfoList-r18 applies.

Proposal 2: It’s suggest to change the definition of t1-Threshold as below:
t1-Threshold-r18              INTEGER (0..549755813887), TimeOffsetUTC-r17

Proposal 3: With reference to the R17 NR NTN CR [R2-2312211], to remove “measured” from the definition of Mt for CondEvent T1, e.g.,
Mt is the time measured at UE.
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