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1 Introduction
At RAN2#102, a running CR was endorsed [1].
Regarding provision of time reference information via dedicated RRC signalling, a reference SFN filed was introduced and it indicates the reference SFN for time reference information. We find the UE behaviour may not be clear regading this field, so this paper is to discuss whether to clarify UE behaviours or not.
2 Discussion
In the running CR [1], RAN2 agreed to introduce a new DL RRC message TimeReferenceInformation, and it includes the IE TimeReferenceInfo. The details of the IE TimeReferenceInfo are shown in section 5.
Currently, SFN has 10 bits and the maximum value is 1024. If the network indicates the IE referenceSFN to the UE in addition to the time reference information, there may be wrap around issue, so it may lead to a misunderstanding from UE side, e.g. SFN, SFN+1024.

Here is an example. In figure 1, at SFN#1020, the network generates a time reference information on SFN#1020, and then the network transmits the time reference information for the UE on SFN#1023. Later, the UE successfully receives the information on SFN#2 (after SFN wrap around) and here we assume that some re-transmissions in lower layers happen.
In this scenario, before and after SFN#2, there are two SFN#1020, i.e. 1st SFN#1020 and 2nd SFN#1020. If the UE considers 2nd SFN#1020 as the time reference point, it will lead mismatch of time reference information between the UE and the network.
[image: image1.png]Time reference point

RRCmessage is

initially transmitted

The UE may wrongly consider this
#1020 as the time reference point

#1021

#1022

#

#1021

#1022

1st

2nd

RRCmessage
successfully received





Figure 1: wrap around issue for time reference point
Observation 1: When the UE receives the referenceSFN, it may consider it as prior to or later than the frame where this field is received. For the latter case, it may lead to a mismatch of time reference information between the UE and the network.
In order to solve this issue, we propose to make a clafification regarding UE behaviours.
The SFN indicated by this field should be interpret as the latest frame number prior to the frame where this field is successfully received.
Proposal 1: It is proposed to clarify that:

The SFN indicated by this field should be interpret as the latest frame number prior to the frame where this field is successfully received.

3 Conclusion

In this paper, we discuss the wrap around issue for time reference point and it is proposed:

Proposal 1: It is proposed to clarify that:

The SFN indicated by this field should be interpret as the latest frame number prior to the frame where this field is successfully received.
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5 Annex
–
TimeReferenceInfo

TimeReferenceInfo information elements
-- ASN1START

TimeReferenceInfo-r15 ::=

SEQUENCE {


time-r15






ReferenceTime-r15,


uncertainty-r15





INTEGER (0..12)



OPTIONAL,
-- Need OR

timeInfoType-r15




ENUMERATED {localClock}

OPTIONAL,
-- Need OR


referenceSFN-r15




INTEGER (0..1023)


OPTIONAL
-- Cond TimeRef
}

ReferenceTime-r15 ::=


SEQUENCE {


refDays-r15






INTEGER (0..72999),


refSeconds-r15





INTEGER (0..86399),


refMilliSeconds-r15




INTEGER (0..999),


refQuarterMicroSeconds-r15


INTEGER (0..3999)

}

-- ASN1STOP
	TimeReferenceInfo field descriptions

	referenceSFN
This field indicates the reference SFN for time reference information. The time field indicates the time at the ending boundary of the SFN indicated by referenceSFN.
If the time field is included in SystemInformationBlockType16 and the referenceSFN field is not included, the time field indicates the time at the SFN boundary at or immediately after the ending boundary of the SI-window in which SystemInformationBlockType16 is transmitted.


1
1/3

