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In previous RAN2 meetings, accurate reference timing delivery was agreed to be carried out using either broadcast or unicast RRC signaling.
In this contribution we discuss when to send unicast RRC signaling to UE for synchronization.
Discussion
For reference timing delivery through broadcast, RAN2 assumes that either SIB9 or a new SIB is used. As UE clock may drift away after a long time since last synchronization, the gNB can broadcast reference timing information periodically to help UE (re)synchronize to the gNB. In last RAN2 meeting #106, it was agreed that the field used for reference time information delivery is excluded from estimation of changes in system information. The changes of timing information should neither result in system information change notifications nor in a modification of ValueTag in SIB1, in a similar way as for timeInfoUTC [2]. Therefore it is up to UE implementation when to read the system information with reference timing information to promptly update its clock. 
According to 38.331, the PDCCH-ConfigCommon IE is optionally configured in the BWP-DolinkCommon IE. 
BWP-DownlinkCommon information element
-- ASN1START
-- TAG-BWP-DOWNLINKCOMMON-START

BWP-DownlinkCommon ::=              SEQUENCE {
    genericParameters                   BWP,
    pdcch-ConfigCommon                  SetupRelease { PDCCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    pdsch-ConfigCommon                  SetupRelease { PDSCH-ConfigCommon }                                     OPTIONAL,   -- Need M
    ...
}

-- TAG-BWP-DOWNLINKCOMMON-STOP
-- ASN1STOP

Thus for some BWPs, the PDCCH-ConfigCommon IE may be not configured. Besides, from the PDCCH-ConfigCommon IE, it can be inferred that SIB9 or other SIB for timing information can only be received  if the searchSpaceOtherSystemInformation IE is present. 
PDCCH-ConfigCommon information element
-- ASN1START
-- TAG-PDCCH-CONFIGCOMMON-START

PDCCH-ConfigCommon ::=              SEQUENCE {
    ...,
    searchSpaceSIB1                     SearchSpaceId                                           OPTIONAL,   -- Need S
    searchSpaceOtherSystemInformation   SearchSpaceId                                           OPTIONAL,   -- Need S
...,

-- TAG-PDCCH-CONFIGCOMMON-STOP
-- ASN1STOP

So there may be a case that UE cannot receive timing information through SIB due to the absence of the searchSpaceOtherSystemInformation IE from the active downlink BWP. As a result, UE may not be able to perform synchronization even when UE clock has drifted due to crystal stability, which is a potential issue for the TSN services.
Observation: UE may not be able to receive the timing information from SIB due to the absence of the searchSpaceOtherSystemInformation IE from the configuration of the active downlink BWP.
In the NR positioning Study Item, on-demand SI is discussed and the following agreement was achieved in RAN2#106 meeting:
	Agreements:
From positioning perspective, on-demand SI for positioning SIBs is desirable and this implies supporting on-demand SI for RRC_CONNECTED UEs.  This needs to be discussed in the main session.
We do not take any measures to make on-demand posSIB requests impossible for idle/inactive UEs.


From the agreements, we can see that RRC_CONNECTED UEs may be able to send request for positioning SIBs. This might be further discussed in RAN2#107 meeting. If this method is agreed finally, SIB9 can also be requested by RRC_CONNECTED UEs in IIOT, especially when UE needs timing information update but cannot receive SIB9. 
Proposal1: Support that RRC_CONNECTED UEs can request SIB with timing information from the gNB in IIOT.
Upon receiving the UE request, it is up to gNB implementation to send broadcast or unicast signaling, as the gNB is aware of the BWP configuration of the UE to enable synchronization. Specifically, the gNB can perform BWP switching to enable SIB receiving or send timing info through unicast to the UE.
Proposal2: It is up to gNB implementation to perform BWP switching to enable SIB receiving or send timing info through unicast if the requesting UE cannot receive SIB9.
Conclusion
In this contribution, we further analyse the aspects on reference time delivery and make the following proposals:
Observation: UE may not be able to receive the timing information from SIB due to the absence of the searchSpaceOtherSystemInformation IE from the configuration of the active downlink BWP.
Proposal1: Support that RRC_CONNECTED UEs can request SIB with timing information from the gNB in IIOT.
Proposal2: It is up to gNB implementation to perform BWP switching to enable SIB receiving or send timing info through unicast if the requesting UE cannot receive SIB9.
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