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1. Discussion
In RAN2#119bise meeting, some RRC corrections were discussed. In this document, we will discuss the remaining RRC issue about neighbour cell ephemeris information. Moreover, two new RRC issues are raised.

Issue#1: Whether to introduce neighbour cell ephemeris information to SIB31
In previous meetings, some contribution suggested to introduce neighbour cell ephemeris information. The latest reason is that RAN4 R18 IoT NTN WI agree to have valid information for the neighbour/target cell for RRM requirements definition. However, no explicit required parameters are mentioned for IoT NTN. RAN4 only mentioned “similar as NR NTN”. For reference, the RAN4 agreement for IoT NTN and the related NR NTN agreements are copied as below:
	R4-2214350 WF on LTE IoT NTN RRM requirements, RAN4#104e August, 2022
Issue 1-3-2: information for the neighbor/target cell
· Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.

R4-2207114 WF on NR NTN RRM requirements, RAN4#102e February, 2022
1.2 Issue 1-6: Neighbour/Target Cell/Satellite Information Acquisition
Issue 1-6: Neighbour/Target Cell/Satellite Information Acquisition
Issue 1-6-1: If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE,
Agreement:
· Define “availability of valid target satellite information as side condition” 
· Parameters listed in R2-2201884 are defined as the required target satellite information for measurement and mobility.
· For measurement
· Ephemeris
· Epoch time
· SMTCs
· DL polarization information
· Serving cell stop time and reference location for IDLE mode measurement trigger in NGSO fixed cell, if applicable
· Under RAN1 discussion: 
· Feeder link delay (i.e., common TA and K_MAC) of the neighbor cell should also be provided to UE for neighbor cell SMTC adjustment
· separate validity timers
· For mobility
· Target cell Ephemeris information
· Epoch time of the ephemeris
· Common TA
· Validity timer information for target cell mobility
· DL and UL Polarization information
· K_offset
· Kmac (to determine UE-gNB RTT and perform RACH to target)
· If the side condition is not met,
· Requirements are not applied, i.e. extra delay won’t be explicitly defined
· Note: UE is allowed not to perform RRM measurement [and reporting] if the side condition is not met before acquiring new ephemeris information


With the following consideratinos, we disagree to introduce neighbour cell ephemeris information in SIB31 in this late R17 CR stage:
· We cannot deduce from the RAN4 agreements that introduction of neighbour cell ephemeris information is needed. Even RAN4 has mentioned “provided that valid information for the neighbour/target cell is made available to the UE”, we understand the existing neighbour cell information in SIB3~SIB5 already can be seen as “valid information for the neighbour cell”. Moreover, even we agree to introduce neighbour cell ephemeris information, how to introduce it may still need much discussion, e.g., must it be in SIB31 or can it be incorporated in SIB3~SIB5? If it’s in SIB31, whether some association relationships should be mentioned for the neighbour cell info in SIB31 and that in SIB3~SIB5?
· Per our understanding, for NR NTN, the agreements can cover the measurement and mobility for both idle mode and connected mode. When UE in idle mode, it can make use of the neighbour cell ephemeris information in SIB19 for idle mode measurement. After UE enters into connected mode, the UE still can acquire the updated SIB19 to update the corresponding neighbour cell ephemeris information and further apply the information to connected mode mobility. However, different from NR NTN, firstly the IoT NTN UEs, especially the NB-IoT NTN UEs have very simple measurement and mobility functions, e.g., R17 NB-IoT NTN cannot support connected mode measurement and handover. Secondly, IoT NTN UEs in connected mode generally cannot update the SIB messages. That means even neighbour cell ephemeris information can be introduced in SIB31, as UE may mainly store the neighbour cell ephemeris information acquired in idle mode, this information may be almost impossible to be useful for connected state mobility. Then the usage/benefit of neighbour cell ephemeris information would be (very) less to IoT NTN than that to NR NTN. 
· On the other hand, specifically, re-acquisition of SIB31 in connected mode upon expiration of UL sync validity timer (with length of ul-SyncValidityDuration) is already supported for R17 IoT NTN. But this process would inevitably cause service interruption. According to the definition of ul-SyncValidityDuration, it reflects the validity duration of the satellite ephemeris data and common TA parameters. Here the satellite ephemeris means ephemeris of the serving satellite. If we further introduce neighbour cell ephemeris information, it’s unclear what the impacts on the definition of ul-SyncValidityDuration is. Whether this timer will be longer or shorter is also unclear. If it becomes shorter, the re-acquisition of SIB31 in connected mode would cause more impacts on the UE service performance.
Based on the above consideration, we give the following proposal:
Proposal 1: Neighbour cell ephemeris information is not introduced in SIB for Rel-17 IoT NTN.

Issue#2: Incorrect parameter definition (misalignment with RAN1 agreement)
Based on the following RAN1 agreement:
	Agreement
For NB-IoT NTN, the network configures one of K values for the UL transmission segment duration of each PRACH preamble format in a k-bit field, where the size of the k-bit field and the number of K candidate values depend on the preamble format.
· Format 0 and format 1: 3-bit field, K=6 candidate values 2.4.(TCP+TSEQ), 4.4.(TCP+TSEQ), 8.4.(TCP+TSEQ), 16.4.(TCP+TSEQ), 32.4.(TCP+TSEQ), 64.4.(TCP+TSEQ)
· Format 2:  3-bit field, K=5 candidate values 1.6.(TCP+TSEQ), 2.6.(TCP+TSEQ), 4.6.(TCP+TSEQ), 8.6.(TCP+TSEQ), 16.6.(TCP+TSEQ) 



RAN2 has introduced the following two UL transmission segment duration parameters:
NPRACH-TxDurationFmt01-NB-r17 ::=	SEQUENCE {
	nprach-TxDurationFmt01-r17		ENUMERATED {v2dot4, v4dot4, v8dot4, v16dot4, v32dot4, v64dot4}
}

NPRACH-TxDurationFmt2-NB-r17 ::=	SEQUENCE {
	nprach-TxDurationFmt2-r17		ENUMERATED {v1dot6, v2dot6, v4dot6, v8dot6, v16dot6}
}

	nprach-TxDurationFmt01
Duration of PRACH segment transmission for PRACH resource format 0 and format 1 in NTN transmission, see TS 36.213 [23]. Unit in duration of one preamble transmission (TCP+TSEQ).
Value v2dot4 corresponds to the duration of 2.4 preamble transmission, value v4dot4 corresponds to the duration of 4.4 preambles transmission and so on.

	nprach-TxDurationFmt2
Duration of PRACH segment transmission for PRACH resource format 2 in NTN transmission, see TS 36.213 [23]. Unit in duration of one preamble transmission (TCP+TSEQ).
Value v1dot6 corresponds to the duration of 1.6 preamble transmission, value v2dot6 corresponds to the duration of 2.6 preambles transmission and so on.


However, after double checking the meaning of RAN1 agreement, we understand here 2.4 doesn’t means 2dot4, but means 2 multiplied by 4 and so on. Therefore, RAN2 needs to correct the definition of these two parameters. 
Proposal 2: To correct the value range and field description of “nprach-TxDurationFmt01” and “nprach-TxDurationFmt2” to align with RAN1 agreement.
The change suggestion is as below:
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The IE NPRACH-ConfigSIB-NB is used to specify the NPRACH configuration for the anchor and non-anchor carriers.
NPRACH-ConfigSIB-NB information elements
-- ASN1START

-- ASN1START

NPRACH-ConfigSIB-NB-r13 ::=			SEQUENCE {
	nprach-CP-Length-r13				ENUMERATED {us66dot7, us266dot7},
	rsrp-ThresholdsPrachInfoList-r13	RSRP-ThresholdsNPRACH-InfoList-NB-r13	OPTIONAL,	-- Need OR
	nprach-ParametersList-r13		NPRACH-ParametersList-NB-r13
}

//skip unrelated parts//

NPRACH-TxDurationFmt01-NB-r17 ::=	SEQUENCE {
[bookmark: _GoBack]	nprach-TxDurationFmt01-r17		ENUMERATED {v2dot4, v4dot4, v8dot4, v16dot4, v32dot4, v64dot4 n2, n4 n8, n16, n32, n64}
}

NPRACH-TxDurationFmt2-NB-r17 ::=	SEQUENCE {
	nprach-TxDurationFmt2-r17		ENUMERATED {v1dot6, v2dot6, v4dot6, v8dot6, v16dot6n1, n2, n4 n8, n16}
}

RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

EDT-TBS-InfoList-NB-r15 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF EDT-TBS-NB-r15

EDT-TBS-NB-r15 ::=	SEQUENCE {
	edt-SmallTBS-Enabled-r15		BOOLEAN,
	edt-TBS-r15						ENUMERATED {b328, b408, b504, b584, b680, b808, b936, b1000}
}

-- ASN1STOP

	NPRACH-ConfigSIB-NB field descriptions

	dummy
This field is not used in the specification. If received it shall be ignored by the UE.

	edt-SmallTBS-Enabled
Value TRUE indicates UE performing EDT is allowed to select TBS smaller than edt-TBS for Msg3 according to the corresponding NPRACH resource, as specified in TS 36.213 [23].

	//skip unrelated parts//

	nprach-TxDurationFmt01
Duration of PRACH segment transmission for PRACH resource format 0 and format 1 in NTN transmission, see TS 36.213 [23]. Unit in duration of one four preamble transmission, e.g., 4 * (TCP+TSEQ).
Value v2dot4 n2 corresponds to the duration of 2.4 2 * 4 * preamble transmission, value v4dot4 n4 corresponds to the duration of 4.4 4 * 4 * preambles transmission and so on.

	nprach-TxDurationFmt2
Duration of PRACH segment transmission for PRACH resource format 2 in NTN transmission, see TS 36.213 [23]. Unit in duration of one six preamble transmission, e.g ., 6 * (TCP+TSEQ).
Value v1dot6 n1 corresponds to the duration of 1.6 1 * 6 * preamble transmission, value v2dot6 n2 corresponds to the duration of 2.6 2 * 6 * preambles transmission and so on.

	//skip unrelated parts//



Issue#3: Typo in SIB31
There is an inconsistent naming between IE name (ul-SyncValidityDuration-r17) and the filed name (ul-SyncValidationDuration) in field description. 
Proposal 3: To correct the “ul-SyncValidationDuration” in the SystemInformationBlockType31 field descriptions to “ul-SyncValidityDuration”.
The change suggestion is be as below:
[bookmark: _Toc115702600]–	SystemInformationBlockType31
The IE SystemInformationBlockType31 contains satellite assistance information for the serving cell. SystemInformationBlockType31 is only signalled in a NTN cell.
SystemInformationBlockType31 information element
-- ASN1START

SystemInformationBlockType31-r17 ::= SEQUENCE {
	servingSatelliteInfo-r17		ServingSatelliteInfo-r17,
	lateNonCriticalExtension		OCTET STRING					OPTIONAL,
	...
}

ServingSatelliteInfo-r17 ::= 	SEQUENCE {
	ephemerisInfo-r17			CHOICE {
		stateVectors				EphemerisStateVectors-r17,
		orbitalParameters			EphemerisOrbitalParameters-r17
	},
	nta-CommonParameters-17			SEQUENCE {
		nta-Common-r17					INTEGER (0..8316827)		OPTIONAL,	-- Need OP
		nta-CommonDrift-r17				INTEGER (-261935..261935)	OPTIONAL,	-- Need OP
		nta-CommonDriftVariation-r17	INTEGER (0..29479)			OPTIONAL	-- Need OP
	},
	ul-SyncValidityDuration-r17		ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,
												s45, s50, s55, s60, s120, s180, s240, s900},
	epochTime-r17					SEQUENCE {
		startSFN-r17					INTEGER (0..1023),
		startSubFrame-r17				INTEGER (0..9)
	}																OPTIONAL,	-- Need OP
	k-Offset-r17					INTEGER (0..1023),
	k-Mac-r17						INTEGER (1..512) 				OPTIONAL,	-- Need OP
	...
}

-- ASN1STOP

	SystemInformationBlockType31 field descriptions

	epochTime
Epoch time of the satellite ephemeris data and common TA parameters, see TS 36.213 [23]. The reference point for epoch time of the serving satellite ephemeris and Common TA parameters is the uplink time synchronization reference point.
epochTime is the starting time of a DL subframe indicated by startSFN and startSubframe. For serving cell, the startSFN indicates the current SFN or the next upcoming SFN after the frame where the message indicating the epochTime is received.
If the field is absent, the UE uses the starting time of the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31 is transmitted.
E-UTRAN always includes epochTime when SystemInformationBlockType31 is provided through dedicated signalling.
In case of handover or conditional handover, this field is based on the timing of the target cell, i.e. the startSFN and startSubFrame number indicated in this field refers to the SFN and sub-frame of the target cell, and UE considers the target cell epoch time (indicated by the startSFN and startSubFrame in this field) to be the frame nearest to the frame where RRCConnectionReconfiguration message is received.

	//skip unrelated parts//

	orbitalParameters
Instantaneous values of the satellite orbital parameters. The signalled values are only valid for the duration as defined by ul-SyncValidationDurationul-SyncValidityDuration and epochTime.

	//skip unrelated parts//

	stateVectors
Instantaneous values of the satellite state vectors. The signalled values are only valid for the duration as defined by ul-SyncValidationDurationul-SyncValidityDuration and epochTime.

	//skip unrelated parts//

	ul-SyncValidationDurationul-SyncValidityDuration
Validity duration of the satellite ephemeris data and common TA parameters, i.e. maximum time during which the UE can apply the satellite ephemeris without acquiring new satellite ephemeris, see TS 36.213 [23]. Unit in second.
Value s5 corresponds to 5 seconds, value s10 corresponds to 10 seconds and so on.



2. [bookmark: _Hlk83889356]Conclusion
In this contribution, the following observations and proposals were made: 
Proposal 1: Neighbour cell ephemeris information is not introduced in SIB for Rel-17 IoT NTN.
Proposal 2: To correct the value range and field description of “nprach-TxDurationFmt01” and “nprach-TxDurationFmt2” to align with RAN1 agreement.
Proposal 3: To correct the “ul-SyncValidationDuration” in the SystemInformationBlockType31 field descriptions to “ul-SyncValidityDuration”.
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