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1. Discussion
Issue#1: Change notification for SIB31
SystemInformationBlockType31 is introduced for IoT NTN to deliver some important NTN specific infrmaotion, e.g., satellite ephemeris, common TA parameters etc. In previous meetings, RAN2 has had some agreements as below: 
· Update to serving cell ephemeris information does not affect the system information value tag and does not trigger System information modification procedure. How to trigger re-read of this information is FFS. FFS if the UE shall reacquire the new SIB when SI update is triggered.
· Updates to serving cell ephemeris information are not bound to the BCCH modification period.
· UE shall acquire the NTN specific SIB before accessing the cell, regardless of the state of UL sync validity timer.
There are no explicit agreements on change notification for parameters other than satellite ephemeris, common TA parameters in SIB31.
In [RILO301], company think changes to the parameters in SIB31 other than satellite ephemeris and common TA parameters, e.g., k-MAC, k-Offset, ul-SyncValidationDuration, can only occur at the modification period. These fields can still follow the legacy behaviour, as similar as that for NR-NTN. Therefore, the value tag should still apply to SIB31.
Per our understanding, IoT NTN and NR NTN have the following differences, so that the related agreements for SIB19 in NR NTN (equivalent to SIB31 in IoT NTN) cannot be directly applied to IoT NTN:
· Generally the IoT UE has a strong reqirement for power saving, so it’s expected that UE doesn’t need to (re)acquire SIBs frequently. Moreover, the IoT UE cannot acquire SIBs in the connected state, so it’s also expected to reduce the possibility of losing UL synchronization or GNSS position out-of-date. Therefore, RAN2 has agreed that IoT NTN UE shall acquire the NTN specific SIB and GNSS position each time before accessing the cell. With this way, the IoT UE in idle state does not need to be aware of SIB change timely and also no need to keep updating SIBs. Please note there is no such agreement in NR NTN as they have no strong power saving requirements.
· The k-MAC, k-Offset are mainly used for calculation on some parameters for accessing network. They are not used for UE in idle mode. Since IoT UE shall acquire the NTN specific SIB, e.g., SIB31, each time before accessing the cell, we see no need to let UE keep updating these two parameters in idle mode. But in NR NTN, UE is not required to acquire SIB before accessing the netowork, UE should be aware of SIB change timely and (re)acquires SIB19 as soon as it changes.
· For ul-SyncValidationDuration, a possible thinking is, if it’s updated by network, IoT UE in idle may need to stop the on-going UL sync validation timer and re-start this time with new duration value. However, as we assume the UE has no need to take any action upon the expiration of UL sync validation timer when UE in idle mode, we think it doesn’t matter even if UE doesn't update ul-SyncValidationDuration value timely. It’s enough that UE updates this value when accessing the cell.
In a summary, no any special need can be seen and therefore we think changes to any paramter in SIB31 should not affect the system information value tag and not trigger system information modification procedure. This would not cause any issues and can be helpful to avoid the UE power consumption due to SIB31 update.
Proposal 1: Update to the parameters other than satellite ephemeris and common TA parameters in SIB31 does not affect the system information value tag and does not trigger system information modification procedure.

Issue#2: Need of MIB or SIB1 for SIB31 reacquisition in connected mode
RAN2 has agreed that for IoT UE in RRC_CONNECTED, upon expiry of T317 (loss of UL sychonization validation) UE is only required to acquire the SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT). But there is also an Editor's Note to mention FFS whether the UE may acquire other system information (e.g. MIB, SIB …) in RRC_CONNECTED.
We understand it’s possible that in SIB1, the scheduling information for SIB31 can be changed. Therefore, upon expiry of T317 in connected mode, we assume UE needs to firstly acquire MIB and SIB1 and then it can have correct scheduling information to acquire SIB31.
Proposal 2: Upon expiry of T317 in connected mode, UE needs to firstly acquire MIB and SIB1 and then acquire SIB31.

Issue#3: Clarification for epoch time in SIB31
The current field description for epoch time of serving satellite in SIB31 is as below:
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..29470)			OPTIONAL	-- Need OP
	},
	ul-SyncValidityDuration-r17		ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,
												s45, s50, s55, s60, s120, s180, s240},
	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.
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.


When epochTime is explicitly configured, the startSFN and startSubframe would be provided. If we just look at the timeline, there can be an infinite number of positions corresponding to this configured (startSFN, startSubframe) values, e.g., with 10.24 seconds as a cycle. Per our understanding, we need to clarify that the DL subframe indicated by startSFN and startSubframe is the one closet to (early or after) the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31 is transmitted.
Proposal 3: To clarify that when the epochTime is present, the DL subframe indicated by startSFN and startSubframe is one of the following:
· Alt1: The DL subframe indicated by startSFN and startSubframe is the one immediately after the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31 is transmitted.
· Alt2: The DL subframe indicated by startSFN and startSubframe is the early one closest to the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31 is transmitted.
2. Conclusions
In this contribution, we make the following proposals:
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