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1   Introduction
Last RAN3#107bis-e meeting discussed the UTC in SIB9, and concluded waiting to RAN2 progress. 

· RAN3 should not agree on including the UTC. It is subject to RAN2 progress.

In the latest RAN2#109bis e-meeting, now it is clarified that UE should transfer an interest for reference time info by UAI as showed below:

· The request of the reference time information is sent via the UEAssistanceInformation message.

In this contribution, we identify some further issues needed to be addressed from RAN3 perspective to facilitate the reference time receiving mechanism. 
2   Discussion
2.1   SIB9 structure
Generally, SIB9 consists of two kinds of reference timing information in terms of UTC with granularity of 10ms and advanced reference timing information in terms of 5G internal sync with granularity of 10ns, which are illustrated as follows.
SIB9 information element
-- ASN1START

-- TAG-SIB9-START

SIB9 ::=                            SEQUENCE {

    timeInfo                            SEQUENCE {

        timeInfoUTC                         INTEGER (0..549755813887),

        dayLightSavingTime                  BIT STRING (SIZE (2))                   OPTIONAL,   -- Need R

        leapSeconds                         INTEGER (-127..128)                     OPTIONAL,   -- Need R

        localTimeOffset                     INTEGER (-63..64)                       OPTIONAL    -- Need R

    }                                                                               OPTIONAL,   -- Need R

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    ...,


[[


referenceTimeInfo-r16



ReferenceTimeInfo-r16





OPTIONAL

-- Need R


]]

}

With the assumption that the gNB’s response for the UAI from UE is in RRC reconfiguration, the network may transfers UTC time info with reference time info together in SIB9. However, the UTC reference time in SIB9 needs to be encoded by gNB-CU as well in addition to 5G accurate reference timing, which is used as a mandatory IE in SIB9.

Observation 1: The network may transfers UTC time info with reference time info together in SIB9.

Observation 2: SIB9 encoded by gNB-CU consists of UTC reference timing and (optional) 5G accurate reference timing.
2.2   Reference time information delivery
For a UE in RRC_CONNECTED, the network can provide answer for reference time related UAI from UE through dedicated RRC signalling via RRCReconfiguration, e.g. if the UE has an active BWP with no common search space configured to monitor system information or paging. Therefore, the dedicated RRC signalling needs to take SIB9 into account in case reference time info is answered in SIB9. According to the previous discussions in RAN3, given that the dedicated RRC signalling is ciphered by gNB-CU, gNB-DU cannot recognize and modify the content, and hence the reference timing information should be provided from gNB-DU which is further generated in gNB-CU. For the 5G accurate reference timing delivery, it has been already supported as in [3] wherein the UTC reference timing as mandatory part of SIB9 needs to be supported as well.
Proposal 1: The UTC reference timing in SIB9, which is delivered in dedicated RRC signalling should be obtained from gNB-DU similar to 5G accurate reference time.
Per the Observation above, the procedure of reference time information reporting should cover both cases of SIB9 (via RRCReconfiguration) and 5G accurate reference time delivery (via DLInformationTransfer). Therefore, the gNB-CU can indicate the requested reference time type in terms of UTC, 5G or UTC+5G so that gNB-DU can provide the corresponding reference time based on the requested type. 
Proposal 2: The reference time type shall be indicated in Reporting Request Type from gNB-CU in terms of UTC only, 5G only or UTC+5G.
The corresponding TP for IIoT BL CR for TS 38.413 can be found in annex. 
3   Conclusion
In this contribution, we discussed the reference timing information delivery in SIB9 based on RAN2 progress and the following observation and proposals are made.
Observation 1: The network may transfers UTC time info with reference time info together in SIB9.
Observation 2: SIB9 encoded by gNB-CU consists of UTC reference timing and (optional) 5G accurate reference timing.
Proposal 1: The UTC reference timing in SIB9, which is delivered in dedicated RRC signalling should be obtained from gNB-DU similar to 5G accurate reference time.

Proposal 2: The reference time type shall be indicated in Reporting Request Type from gNB-CU in terms of UTC only, 5G only or UTC and 5G.
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8.X
Reference Time Information Reporting procedures

8.X.1
Reference Time Information Reporting Control
8.X.1.1


General
The purpose of the Reference Time Information Reporting Control procedure is to command the gNB-DU to send the requested accurate reference time information to the gNB-CU. The procedure uses non-UE associated signalling.

8.X.1.2


Successful Operation
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Figure 8.x.1.2-1: Reference Time Information Reporting Control

The gNB-CU initiates the procedure by sending REFERENCE TIME INFORMATION REPORTING CONTROL message to the gNB-DU. Upon reception of the REFERENCE TIME INFORMATION REPORTING CONTROL 

message, the gNB-DU shall perform the requested reference time information reporting action.

The Report Type IE indicates to the gNB-DU whether:

-
to report on demand;

-
to report periodic, with a frequency as specified by the Report Periodicity IE;

-
to stop periodic reporting.
-
to report timing information of UTC, 5G or UTC and 5G.
8.X.1.3

Abnormal Conditions

Not applicable.
8.X.2
Reference Time Information Report
8.X.2.1

General

The purpose of the Reference Time Information Report procedure is to report the accurate reference time information from the gNB-DU to the gNB-CU. The procedure uses non-UE associated signalling.
8.X.2.2

Successful Operation
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Figure 8.X.2-2-1: Reference Time Information Report
The gNB-DU initiates the procedure by sending a REFERENCE TIME INFORMATION REPORT message to the gNB-CU. The REFERENCE TIME INFORMATION REPORT message may be used as a response to the REFERENCE TIME INFORATMION REPORTING CONTROL message.

8.X.2.3

Abnormal Conditions

Not applicable.
----------------------------------------------------------Next Change--------------------------------------------------------
9.3.1.XX
Reporting Request Type 
This IE indicates the type of accurate reference time information reporting to be handled by the gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Event Type
	M
	
	ENUMERATED (on demand, periodic, stop, …)
	

	Periodic
	C-ifEventTypeisPeriodic
	
	
	

	>Report Periodicity Value
	M
	
	 INTEGER (0..512, …)
	Indicates the periodicity of accurate reference time information report, 
Unit in radio frame.

	Report Time Information 
	M
	
	ENUMERATED (UTC, 5G, UTC and 5G, …)
	Indicates the report time information.


----------------------------------------------------------Next Change--------------------------------------------------------
9.2.X.2
REFERENCE TIME INFORMATION REPORT

This message is sent by the gNB-DU and is used to report the accurate reference time information to the gNB-CU.

Direction: gNB-DU ( gNB-CU0

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	ignore

	Time Reference Information
	O
	
	9.3.1.YY
	
	YES
	ignore

	UTC Information
	O
	
	9.3.1.YYY
	
	YES
	ignore


----------------------------------------------------------Next Change--------------------------------------------------------
9.3.1.YY
Time Reference Information
This IE contains the time reference information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Reference Time
	M
	
	9.3.1.ZZ
	

	Reference SFN
	M
	
	INTEGER (0..1023)
	

	Uncertainty
	O
	
	INTEGER (0..32767, …) 
	This field indicates the uncertainty of the reference time information provided in ReferenceTimeInfo IE, refer to 6.3.2 of TS 38.331 [8].

	Time Information Type
	O
	
	ENUMERATED (localClock)
	


9.3.1.ZZ
Reference Time
This IE provides the accurate Reference Time information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Reference Time
	M
	
	OCTET STRING
	Includes the ReferenceTime IE as defined in 6.3.2 of TS 38.331 [8]. 


9.3.1.YYY
UTC Information
This IE contains the UTC time reference information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UTC Time
	M
	
	9.3.1.ZZZ
	

	Reference SFN
	M
	
	INTEGER (0..1023)
	

	Day Light Saving Time
	O
	
	OCTET STRING
	This field indicates if and how daylight-saving time (DST) is applied to obtain the local time provided in timeInfo IE, refer to 6.3.1 of TS 38.331 [8].

	Leap Seconds
	O
	
	INTEGER (-127..128)
	This field indicates the number of leap seconds offset between GPS Time and UTC provided in timeInfo IE, refer to 6.3.1 of TS 38.331 [8].

	Local Time Offset
	O
	
	INTEGER (-63..64)
	This field indicates Offset between UTC and local time in units of 15 minutes provided in timeInfo IE, refer to 6.3.1 of TS 38.331 [8].


9.3.1.ZZZ
UTC Time
This IE provides the UTC Time information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UTC Time
	M
	
	OCTET STRING
	Includes the timeInfoUTC IE as defined in 6.3.1 of TS 38.331 [8]. 


[image: image3.png]



3GPP


