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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In 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 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 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 this contribution, we continue to discuss the reference cell for the dedicated provisioning of timing information and give our views.
2. Discussion
Same with LTE, SIB and RRC unicast based solution is used for reference time delivery in NR IIOT WI. In RAN2#107bis meeting, RAN2 discussed the message type for carrying reference time and has agreed that SIB/DLInformationTransfer is used to delivery reference time for broadcast and unicast, respectively. The related agreement is as following.
SIB9 is used for accurate reference timing delivery by broadcast.
DLInformationTransfer message is used for serving cell’s accurate reference timing delivery by unicast.
According to the current RRC specification, the DLInformationTransfer message is transmitted via SRB1or SRB2 from NW to UE. It means that only MN can provide UE with reference time by unicast. Under some deployment scenario, MN and SN both have capability to provide reference time with high time synchronization accuracy. Thus, it brings too much restriction if only MN are allowed to provide reference time. In addition, for IIOT use case, it is crucial to deliver reference timing information to UE as soon as possible. Transmission of reference time via SRB3 directly can further reduce the transmission delay, which is the intention of introducing SRB3 in NR.
---------------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc20425883]–	DLInformationTransfer
The DLInformationTransfer message is used for the downlink transfer of NAS dedicated information.
Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, the network does not send this message until SRB2 is resumed.)
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
--------------------------------------------------------------------------------------------------------------------------------------
Proposal 1：Dedicated reference timing information can be transmitted via SRB3.
For reference time delivery by unicast, RAN2 has agreed that the received reference time corresponds to the end boundary of the frame indicated by the referenceSFN nearest to the frame where the time information is received. But it does not specify which cell’s SFN boundary it is. For broadcast method, it is no need to clarify the reference cell as the SIB message is always transmitted via PCell/PSCell.
For unicast method, the reference time information can be transmitted via Scell, for example under SRB CA duplication. Although the Scell and PCell may come from the same NW node, there still exists slightly gap of SFN boundary, especially considering the 10ns granularity. It is simper to specify PCell as the reference cell of the reference time if it is received via SRB1 or SRB2. Moreover, UE adopts the PSCell as the reference cell of the reference time if it is received via SRB3.
Proposal 2: The reference cell of the time at the ending boundary of the SFN indicated by referenceSFN can be PCell/PSCell.
3. Conclusion
In this contribution, we discussed discuss the reference cell for the dedicated provisioning of timing information. The related proposals are listed as following:
Proposal 1：Dedicated reference timing information can be transmitted via SRB3.
Proposal 2: The reference cell of the time at the ending boundary of the SFN indicated by referenceSFN can be PCell/PSCell.
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