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1. Discussion
The current SIB31 definition and the field description for epochTime are 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..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.
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.

	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.



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. So we need to clarify the exact location of DL subframe indicated by startSFN and startSubframe, especially the meaning of startSFN, compared to the DL subframe corresponding to the end of the SI window during which the SI message carrying SIB31 is transmitted.
In previous meetings, RAN1 has already had some discussion about the meaning of the explicitly configured epochTime. Two solutions have been discussed:
· Solution 1:
If EpochTime is indicated explicitly by a SFN and subframe number, the UE considers this frame to be the frame which is nearest to the frame where the message is received.
Note: To fully utilize the validity duration, the network can set the epoch time at near future.
· Solution 2:
Indicated SFN for Epoch time is current SFN or the next upcoming SFN after the frame where the message indicating the Epoch time is received.

From RAN2 perspective, we have the following understanding:
· For Solution 2, if it wants to indicate the current SFN where the message indicating the Epoch time is received as epochTime, this can be implemented by the implicit way, e.g., the highlight yellow text mentioned below. Then it’s no need to explicitly indicate current SFN as epochTime:
	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.


· For Solution 2, for the part of “the next upcoming SFN”, an ambiguity has been mentioned during RAN1 discussion. That is, assuming that the current SFN where the message indicating the Epoch time is received is SFN #X, is the next upcoming SFN is SFN #X+1? Or is it another SFN #X (after 1024 SFN)? We think the understanding of another SFN #X (after 1024 SFN) is meaningless. But if it’s the SFN #X+1, such indication will impose certain restrictions on the scheduling of SIB31. That’s harmful and no benefit can be seen. Moreover, it’s also possible that another understanding for next upcoming SFN is a flexible SFN in near future. If this is the case, we see it’s same or similar as Solution 1. 
· For Solution 1, during RAN1 discussion, some companie think the wording is solution 1 is not clear. If the epochTime indicate a far away SFN from the current SFN where the message is received, it’s not clear which SFN can be taken as epochTime. For example, UE receives the message at frame SFN=2 in which the indicated epoch time SFN=1023. It’s unclear the nearest frame (with epoch time) be in future at SFN=1023 or in the past at SFN=1023? For such case, we tend to think it’s indicate the next SFN=1023 in the future. Furthermore, such case can be very rare as NW can schedule the SIB31 in a time point not far away this assumed epochTime.
· For Solution 1, another flexibity is that, it can indicate an epoch time in the (near) past. However, According to the following description in “5.2.2.39 Actions upon reception of SystemInformationBlockType31” and the field description for orbitalParameters and stateVectors, we firstly understand the satellite assistance information can only take effect from the time point indicated by parameter epochTime. And its validity duration is also counted from this time point. Secondly，we think it may be not easy to understand how to start or restart the T317 at a “past”time point. Therefore, we tend to think it will be seldom to indicate an epoch time in the (near) past.
	5.2.2.39	Actions upon reception of SystemInformationBlockType31
Upon receiving SystemInformationBlockType31 (SystemInformationBlockType31-NB), the UE shall:
1>	start or restart timer T317 with the duration ul-SyncValidityDuration from the subframe indicated by epochTime.


In a summary, we think Solution 1 is clearer and more flexible than Solution 2 and prefer to use Solution 1 for clarifying the epochTime in SIB31.
Proposal 1: To clarify that when the epochTime is explicitly configured in SIB31, the SFN in epochTim indicates the frame which is nearest to the frame where the SI message carrying SIB31 is transmitted.
2. Conclusions
In this contribution, we make the following observations and proposal:
Proposal 1: To clarify that when the epochTime is explicitly configured in SIB31, the SFN in epochTim indicates the frame which is nearest to the frame where the SI message carrying SIB31 is transmitted.
The example text proposals for implementing the above proposals are given in section 4.
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4. Text proposals for TS 36.331 (V17.1.0)
	First Change


–	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. The startSFN indicates the frame which is nearest to the frame where the SI message carrying SIB31 is transmitted

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.

	………






