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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the RAN2#105bis meeting, RAN2 agreed to reuse LTE SIB and RRC unicast based method to provide reference time. The related agreements are as following:
Confirm that we use LTE rel-15 SIB and RRC unicast based methods for reference time delivery
The reference time information shall correspond to a reference SFN, explicitly indicated in unicast signalling, FFS if inferred from the transmission of the SIB for SIB signalling.
R2 assumes the UE shall use the end of the reference SFN value as the precise point in time to which the reference time corresponds.
In the RAN2#106 meeting, RAN2 agreed the location of reference SFN corresponding to the received reference time. The related agreements are as following:
SFN boundary at or immediately after the ending boundary of the SI-window in which SIB is transmitted is always used as a reference in case the time reference information is provided by broadcast signalling (as in LTE)
The UE considers the frame indicated by the referenceSFN nearest to the frame where the time information is received, which can be either in the past or in future, in case the time reference information is provided by unicast signalling 

In the RAN2#107bis meeting, RAN2 discussed the reference cell of the dedicated provisioning of timing information and no conclusion has been achieved.
FFS if The referenceSFN field indicates the time at the ending boundary of the SFN indicated by referenceSFN of PCell.

In the RAN2#108 meeting, RAN2 further discussed the reference cell of the dedicated provisioning of timing information and the following agreement has been achieved.
The reference cell of the time at the ending boundary of the SFN indicated by referenceSFN can be PCell

According to the previous RAN2 meeting discussion and the agreements quoted above, the EN-DC UE is not able to receive the reference time information from the NR SCG. In this contribution, we will discuss the potential solution of supporting the provisioning of the NR reference time for the EN-DC use case.
2. Discussion
In the coming years, depending on the operator deployment, a variety of network architectures and UE types which support LTE-only, NR-only or EN-DC will co-exist. Thus, it is possible that a device operating in NSA (e.g. EN-DC) needs to transmit/receive TSC service data.
Currently, the LTE specification can provide reference time with 250ns granularity which cannot satisfy the synchronization accuracy requirement for serving TSC data. One possible solution is to enhance LTE specification (e.g. LTE SIB16) to support providing higher synchronization accuracy. However, in order to support such solution, the LTE spec needs lots of modifications, e.g. different granularities and extra mechanisms to let NW know which granularity is needed by UE. Thus to reduce the standard effort for EN-DC scenario, the Rel-16 EN-DC UE should be allowed to obtain reference time from NR.
Proposal 1：Support the acquisition of the NR reference time for UE in EN-DC operation.
Same with LTE, the SIB and the RRC unicast based solution is used for reference time delivery in NR IIOT WI. In the RAN2#107bis meeting, RAN2 discussed the message type for carrying reference time and has agreed that SIB9/DLInformationTransfer is used to delivery reference time for broadcast and unicast, respectively.
According to the NSA deployment, as the PSCell may not broadcast any SIBs, then it may not be possible for the UE to acquire the NR reference time via system information (i.e. SIB9). Furthermore, different from LTE, on-demand SI is also introduced in NR. This means that the SIB9 may not be broadcast via PSCell. As such the UE should be able to receive the reference time of PSCell via dedicated signaling. According to the agreement of on-demand SI in connected as following, NW can provide the requested system information per SIB.
The on-demand SI request message sent by the UE in RRC_CONNECTED is per SIB. A single message can request multiple SIBs.
Upon receiving the on-demand SIB request by the UE, the network responds with an RRCReconfiguration message that includes the requested SIBs (if these are send via dedicated signalling) but no indication about which SIBs are broadcasted.
To simplify the implementation of both the UE and the network, we consider that the reference time of the NR PSCell can be provided via the LTE MCG. 
Proposal 2: The reference time of the NR PSCell is provided to the UE via dedicated signaling.
3. Conclusion
In this contribution, we discussed discuss the provisioning of the NR reference timing information in the NSA scenario. The related proposals are listed as following:
Proposal 1：Support the acquisition of the NR reference time for UE in EN-DC operation.
Proposal 2: The reference time of the NR PSCell is provided to the UE via dedicated signaling.
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