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[bookmark: _Ref165266342]Introduction
In the RAN2#107bis meeting, RAN2 sent an LS [1] to SA2 “on whether and how the need for reference timing information can be determined for any given connected UE in Rel-16”. According to the Reply LS [2] from SA2, SA2 concluded that the CN will not provide any additional information to the RAN in Rel-16 to determine whether a CONNECTED UE needs to acquire the reference time information. In this contribution, we discuss how the gNB provides the reference time information to the UE via unicast, based on the reference time interests reported by the UE.
Discussion
UE report of the reference time interest
According to the RAN2 agreements, the gNB can provide the reference time information to the UE via dedicated signalling (i.e. the DLInformationTransfer message). However before providing the reference time information to the UE, the gNB needs to know which UE needs the reference time information. From our understanding, the reference time information provided in the Uu interface is used for the correction of the gPTP message received by the UE. As the gPTP message which is transmitted via the GTP-U tunnel is transparent to the gNB, the gNB is unable to know whether a UE needs to receive the reference time information via the GTP-U tunnel. Thus we consider that the UE can report its interest of the reference time information to the gNB. Furthermore, the UE should not be allowed to arbitrarily report its interest of the reference time information. Then the gNB should indicate whether the report of the UE interest of the reference time information is allowed. 
To simplify the implementation of both the UE and the gNB and save the discussion time in Rel-16 for the IIOT work item, we consider that the report of the UE interest of the reference time information can reuse the signalling procedure [3] as already agreed for the CONNECTED on-demand SI.
Observation 1: According to the reply LS from SA2, the CN will not provide any information to gNB on whether a CONNECTED UE needs to acquire the reference time information
Proposal 1: The report of the UE interest of the reference information reuses the signalling procedure as already agreed for the CONNECTED on-demand SI as follows:
· The UE is allowed to report its interest of reference time information when the SIB1 indicates that SIB9 is an on-demand SIB (i.e. si-BroadcastStatus is set to notBroadcasting).
· The UE interest of reference time information is reported via the DedicatedSIBRequest message.
Regarding the content of the UE interest, according to the RRC running CR for the IIOT work item, the reference time can optionally indicates the time type field (i.e. the timeInfoType field) as quoted below.
	RRC running CR for NR IIoT:
timeInfoType
If timeInfoType is not included, the time indicates the GPS time and the origin of the time field is 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time). If timeInfoType is set to localClock, the origin of the time is unspecified.


In order to send a correct time type to the UE, the network needs to know which time type is required by the UE in addition to the 1 bit UE interest.
Proposal 2: The UE interest of reference time information includes 1 bit indication on whether the UE needs to acquire the reference time information. 
Proposal 3: The UE interest of reference time information includes 1 bit indication on whether the required time type is localClock.
Updates of the dedicated reference time information
After the reporting of the UE interest of the reference time information, the gNB may send the reference time information via dedicated signalling. However the timing shifting of the internal clock of the UE may cause that the internal clock of the UE is not synchronized with the gNB. Then the UE needs to acquire the reference time information again in order to be synchronized with the gNB’s clock. How it is not clear how the gNB sends the dedicated reference time information again when the internal clock of the UE is de-synchronized with the clock of the gNB after the first reporting of the reference time information.
Observation 2: After the reception of the reference time information, the timing shifting of the internal clock of the UE may cause that the internal clock of the UE is not synchronized with the clock of the gNB.
Proposal 4: RAN2 is kindly requested to discuss how the gNB sends the dedicated reference time information again to the UE due to the UE’s clock shifting after the first transmission of the reference time to the UE.  


Conclusions
Based on the analysis given above, we have the following observations and proposals:
Observation 1: According to the reply LS from SA2, the CN will not provide any information to gNB on whether a CONNECTED UE needs to acquire the reference time information
Observation 2: After the reception of the reference time information, the timing shifting of the internal clock of the UE may cause that the internal clock of the UE is not synchronized with the clock of the gNB.
[bookmark: _Toc502437832]Proposal 1: The report of the UE interest of the reference information reuses the signalling procedure as already agreed for the CONNECTED on-demand SI as follows:
· The UE is allowed to report its interest of reference time information when the SIB1 indicates that SIB9 is an on-demand SIB (i.e. si-BroadcastStatus is set to notBroadcasting).
· The UE interest of reference time information is reported via the DedicatedSIBRequest message.
Proposal 2: The UE interest of reference time information includes 1 bit indication on whether the UE needs to acquire the reference time information. 
Proposal 3: The UE interest of reference time information includes 1 bit indication on whether the required time type is localClock.
Proposal 4: RAN2 is kindly requested to discuss how the gNB sends the dedicated reference time information again to the UE due to the UE’s clock shifting after the first transmission of the reference time to the UE.  

Reference
[1] R2-1914213, LSout, RAN2, “LS to SA2 on reference time delivery”
[2] S2-1912769, Reply LSin, SA2, “Reply LS on reference time delivery”
[3] R2-1916591, Ericsson, “Running CR on 38.331 for on-demand SI procedure in RRC_CONNECTED”
[4] R2-19xxxx, Ericsson, “RRC running CR for NR IIoT”
	
