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1 Introduction
The CRs for IOT NTN were approved at RAN2#117-e and included in Rel-17 specifications. However, there are a number of Editor’s notes in RRC that need to be closed.

In this document, we discussed open issues raised in the Editor’s Notes. 
2 Discussion
2.1 SIB31 Validity and notification of changes
In section 5.2.1.3 of RRC [1], there is the following Editor’s Note:

Editor’s note: FFS whether changes to parameters other than satellite ephemeris and common TA parameters can only occur at the modification period boundary and notified via system information update notification.

The structure of SIB31 is provided below:

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


...

}
In the ASN.1 review file, there is a comment (O301) that k-MAC, k-Offset, ul-SyncValidationDuration can follow can still follow the legacy behaviour as similar as that for NR-NTN. However, these parameters are only used for initial access or during the connection and RAN2 has agreed on the requirement ‘UE shall acquire the NTN specific SIB before accessing the cell, regardless of the state of UL sync validity timer’. Thus there is no motivation for the UE to acquire SIB31 when only camping on the cell and thus no motivation for system information update notification in RRC_IDLE.

Then, in contrast to NR, IOT NTN UEs do not monitor paging in RRC_CONNECTED, so there is no motivation for an update notification in RRC_CONNECTED either.
Proposal 1: The system information update notification procedure does not apply to SIB31. Change to any parameter in SIB31 does not affect the value tag.

2.2 System information acquisition in RRC_CONNECTED
In section 5.2.1.3 of RRC [1], there is the following Editor’s Note:

Editor’s Note: FFS Whether the UE may acquire other system information (e.g. MIB, SIB …) in RRC_CONNECTED.
To acquire SIB31 in RRC_CONNECTED, the UE needs to know the scheduling information. For this, there are two options, UE assumes that the scheduling info has not changed since it enters RRC_CONNECTED or UE checks changes to the scheduling info by reading the MIB and potentially SIB1.
The first option assumes that there is no change to the scheduling of SIB31, we think this is a reasonable assumption as change to system information is a rare event. For the rare case where the scheduling of SIB31 would have changed, the guard timer T318 will prevent the UE being stuck forever trying to acquire SIB31.

In the second option, if the MIB or the value tag indicates a change to the system information, then, according to section 5.2.2.4, the UE shall reacquire all system information that are applicable to RRC_CONNECTED, this includes SIB2, SIB26, SIB22-NB. If the resource configuration in any of these SIBs has changed, then this will create a resource configuration mismatch between the UE and the eNB as the eNB is not aware that the UE has updated its configuration. An alternative option would be that the UE only update the scheduling information of SIB31 and ignore all other parameters in MIB/SIB1. However, we do not see the motivation to introduce a special behaviour for an event that would almost never happen.  
Proposal 2: In RRC_CONNECTED, the UE assumes that the scheduling information of SIB31 is unchanged and only re-acquires SIB31.
Proposal 3: The case where the scheduling information of SIB31 has changed is handled by the guard timer T318, which expiry triggers RLF followed by RRC connection re-establishment.

2.3 Release cause when GNSS position become out-of-date

In section 5.2.1.3 of RRC [1], there is the following Editor’s Note:

Editor’s Note: FFS release cause ‘RRC Connection Failure’ or ‘other’.

It has been agreed that when the GNSS fix become out-of-date, the UE moves autonomously to RRC_IDLE. If the UE was in RRC_CONNECTED, it can be assumed that the UE was still having ongoing UL or DL transmissions. With NAS not being aware that the UE enters RRC_IDLE autonomously, the UE may enter long eDRX or PSM mode while in the middle of a DL data transfer. 

Note that ‘RRC connection failure’ is the usual cause for when the UE enters RRC_IDLE autonomously during an ongoing RRC connection, e.g.:
- when UE switches between CN type or RAT at RRC connection re-establishment

- when CP re-establishment is not supported in NB-IOT

- T311 expiry

- upon DataInactivityTimer expiry
Proposal 4: The release cause when GNSS position become out-of-date is set to ‘RRC connection failure’

2.4 How to refer to GNSS in RRC

In section 5.2.1.3 of RRC [1], there is the following Editor’s Note:

Editor’s Note: FFS whether GNSS is considered as lower layers, upper layers or something else.
The GNSS device and associated protocols are outside of 3GPP scope and not controlled by RRC thus it is not a ‘lower layer’.
Proposal 5: GNSS is referred to as “upper layers” in RRC specification.
2.5 Guard Timer T318 for SIB31 acquisition

In section 5.3.3.22 of RRC [1], there are the following Editor’s Notes:

Editor’s Note: Agreement: Introduce a guard timer TXXXX for SIBXX acquisition in connected mode. At TXXX expiry, UE triggers RLF (if it can be shown in Q2 that UE will loose RLM when UE tunes away, it can be discussed to skip this timer).
Editor’s Note: Editor: FFS whether a new timer T31Y is signalled or the value signalled for T310 is used.
As we have discussed in section 2.2, one reason the UE may not be able to acquire SIB31 can be a change in the scheduling. In that case, depending on the conclusion of proposal 2, the UE will either carry on trying or start the legacy system information acquisition procedure. This can take more time than expected is the connection is not good.

Proposal 6: Confirm the introduction of timer T318.
Then the question is whether to introduce the signalling of a new timer or reuse the value of T310. On one hand, the two cases are quite different, as one is about mobility and the other about acquisition of SIB31. You may want to differentiate mobile UEs and stationary UEs for the setting of T310 while there is no reason to differentiate for T318. On the other hand, T318 is a guard timer, does not need to be optimised and does not need to be UE specific, thus the value of T310 signalled in SIB2, usually set in a conservative way, should be suitable. 
Proposal 7: Timer T318 is set the value of t300 signalled in SIB2.
2.6 Signalling of SIB31 in RRCConnectionReconfiguration not for HO
In section 6.2.3 RRCConnectionReconfiguration of RRC [1], there is the following Editor’s Note:

Editor’s Note: FFS whether SIB31 can be provided in other cases than handover to a NTN cell.
The signalling of SIB31 in dedicated signalling was agreed in the context of handover to a NTN cell. Other cases were not discussed.

In our view, the only motivation for other cases would be to avoid UL synchronisation loss and UE having to reacquire SIB31. However, as we have introduced acquisition of SIB31 in RRC_CONNECTED, the benefit does not seem very clear.

Proposal 8: SIB31 is only provided in RRCConnectionReconfiguration in the case of handover to a NTN cell. Otherwise, it is not present.
3 Conclusion
In this document, we have discussed Editor’s Notes in RRC specification for IOT NTN and made the following proposals:
Proposal 1: The system information update notification procedure does not apply to SIB31. Change to any parameter in SIB31 does not affect the value tag.

Proposal 2: In RRC_CONNECTED, the UE assumes that the scheduling information of SIB31 is unchanged and only re-acquires SIB31

Proposal 3: The case where the scheduling information of SIB31 has changed is handled by the guard timer T318, which expiry triggers RLF followed by RRC connection re-establishment.

Proposal 4: The release cause when GNSS fix become out-of-date is set to ‘RRC connection failure’

Proposal 5: GNSS is refer to as “upper layers” in RRC specification.

Proposal 6: Confirm the introduction of timer T318.

Proposal 7: Timer T318 is set the value of t300 signalled in SIB2.

Proposal 8: SIB31 is only provided in RRCConnectionReconfiguration in the case of handover to a NTN cell. Otherwise, it is not present.
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