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	Reason for change:
	Following agreement was made in RAN2#118e meeting.
· Update to parameters of k-MAC and k-Offset in SIB31 (and all other parameters in SIB31) does not affect the system information value tag and does not trigger System information modification procedure.
This means the network may update the Koffset and Kmac at any time without notifying UE. This creates a new issue of UE and network being out of sync which cell specific Koffset the UE is using during initial random-access procedure (i.e., for Msg3 and Msg5) if the network has recently updated the Koffset in SIB31. 
As shown in figure, this issue happens as the network may not know when the UE acquired the last SIB31.
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A simple fix to this issue is to add 1 bit indication in SIB31 whether the Koffset and Kmac will be updated in the next modification boundary or not. 
Before initiating the connection (i.e., initiating PRACH), the UE acquires the SIB31 and with the new indication, the UE knows when the Koffset will be updated. This is same approach as if the UE received paging notification for SIB update. This can resolve the issue as the UE may avoid PRACH transmission to make a new RRC connection close to the boundary only if it is sure a change in Koffset will happen. If there is not going to be any update on Koffset, there is no worry about the use of cell specific Koffset during initial random access procedure.

	
	

	Summary of change:
	Add 1 bit indication in SIB31 whether the Koffset and Kmac will be update in the next modification boundary or not.
Impact Analysis

Impacted functionality:
SIB31 update

Inter-operability:
 No inter-operability issue is identified.
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[bookmark: _Toc109167409]–	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
	...,
  	[[
	k-OffsetChangeNextBoundary-r17			ENUMERATED {true}			OPTIONAL,	-- Need OR
	]]
}

-- 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.

	k-Mac
Scheduling offset used when downlink and uplink frame timing are not aligned at the eNB, see TS 36.213 [23]. Unit in ms.
If the field if absent, the UE uses the (default) value of 0.

	k-Offset
Scheduling offset used in the timing relationships in NTN, see TS 36.213 [23]. Unit in ms.

	k-OffsetChangeNextBoundary
Indicates whether the values of K-Offset and K-Mac are updated in the next modification period to UEs initiating random access from RRC_IDLE state.

	nta-Common
Network-controlled common TA, see TS 36.213 [23]. Unit of μs.
Step of 32.55208 ×10-3 μs. Actual value = field value * 32.55208 ×10-3.
If the field is absent, the UE uses the (default) value of 0.

	nta-CommonDrift
Drift rate of the common TA, see TS 36.213 [23]. Unit of μs/s.
Step of 0.2 ×10-3 μs/s. Actual value = field value * 0.2 ×10-3.
If the field is absent, the UE uses the (default) value of 0.

	nta-CommonDriftVariation
Drift rate variation of the common TA, see TS 36.213 [23]. Unit of μs/s2.
Step of 0.2 ×10-4 μs/s2. Actual value = field value * 0.2 ×10-4.
If the field is absent, the UE uses the (default) value of 0.

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

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

	ul-SyncValidationDuration
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.






END OF CHANGE

image1.emf
SFN mod m = 0

SFN = 0, 

subframe = 0

SIB31

SI modification period 

SIB31 SIB31 SIB31 SIB31 SIB31 SIB31

SIB1 periodicity = 16

SFN mod m = 0

SFN = 64

SFN = 2*16

SFN = 3*16

SIB31 SIB31

SI modification period 

Validity duration (T317)

Kmac and Koffset change here

UE acquires 

SIB31 here

UE successfully goes to 

connected mode here

But

Network is not sure the 

UE is using new or old 

Koffset?


