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1 Introduction
In the last RAN2#109e meeting, agreements regarding accurate reference timing for synchronization to TSC network have been achieved, as follows [1]: 

For now, the on-demand SI request mechanism for RRC Connected UE has been nearly finalised by RAN2. The relative agreements in the last RAN2 #109e are indicated as follows [1]:

In this contribution, we aim to analyse the feasibility of requesting of accurate timing information for UE in RRC_connected state by on-demand SI request. As well as that, we would like to emphasise that it is the fastest way for the network to know the request of the accurate timing information are coming from the UE, when the demand emerges.
2 Discussion
2.1 The possibility of using OSI request for obtaining accurate timing information 
According to [2], if the required SIB is supported in cell (i.e., required SIB is mapped to one of SI message as per si-SchedulingInfo), when UE is in the RRC_Connected state, if the si-BroadcastStatus is set to notBroadcasting or no common search space is configured on the active BWP, it could send a dedicatedSIBRequest RRC message towards the network for obtaining the SIB. Then, depending on if common search space is configured or not, the UE will monitor the SI broadcast message as defined in sub-clause 5.2.2.3.2 of [2], or receive a RRCReconfiguration message including the SI message in the new IE dedicatedSIB-Delivery-r16. 
For IIOT use case, a R16 gNB might not choose to broadcast the SIB9 message with referenceTimeInfo IE in it, if there is no UE demanding TSC timing synchronization service. This is to save the broadcast payload. If, at any time, there emerges a UE in RRC_connected demanding such request, after it checks si-BroadcastStatus, it could send a dedicatedSIBRequest RRC message towards the network for obtaining the SIB9 with referenceTimeInfo IE in it. Then, either SI broadcast message or RRC dedicated message consisting of the SIB message could be sent to the UE. Note that it was concluded in OSI request WI that R15 SIB is not supported by the RRC_connected OSI request mechanism. However, the time information with much finer granularity is just introduced in R16, and we have concluded that it is proper to accommodate it in the SIB9 message, therefore the SIB9 message with referenceTimeInfo IE in it should be excluded from such restriction. In conclusion, we find that it is reasonable to take advantage of OSI request mechanism for obtaining accurate timing information from gNB.
Observation 1: although it was concluded in OSI request WI that R15 SIB is not supported by the RRC_connected OSI request mechanism, the time information with much finer granularity is just introduced in R16, and we have concluded that it is proper to accommodate it in the SIB9 message. Therefore, the SIB9 message with referenceTimeInfo IE in it should be excluded from such restriction.
Observation 2: it is reasonable to take advantage of OSI request mechanism for obtaining accurate timing information from gNB.

2.2 Comparison between OSI request and some other approaches
According to summary report of email discussion carried prior to RAN2 #109e meeting [3], there are 4 options regarding requesting SIB9 with reference time information from the gNB by the UE in RRC_Connected state on the table:
· Triggered by PDU session/QoS flow establishment with dedicated 5QI or network slice ID

· OSI request mechanism as presented as above
· UEAssistanceInformation message
Generally, the procedure of transmission of SIB9 with reference time information triggered by PDU session/QoS flow establishment with dedicated 5QI or network slice ID works as follows:

·    a TSC timing synchronization service need emerges. 
·    either UE or 5GC will initialize a dedicated PDU session/QoS flow establishment procedure. The details of PDU session establishment and QoS flow establishment are included in TS 23.502 and TS 38.413, respectively. 
·    gNB would know that accurate time reference information should be started to be transmitted to UE, once upon 5GS informs gNB that dedicated PDU session or QoS flow corresponding to the TSC synchronization service is required to be established.  
Note that the prerequisite for performing timing synchronization between TSC network and TSC terminal is 5G internal synchronization been already achieved. Suppose that the reception of the first SIB at the UE for 5G internal synchronization is latter than the arrive of the gPTP message, UE cannot include a performance-satisfying timestamp in the correction field in the gPTP message, which will lead to erroneous calculation of the processing time of the gPTP message in the 5GS, and therefore the failure of timing synchronization between TSC network and TSC terminal. In addition, whether or not the TSC synchronization service is attached with a specific PDU session/QoS flow remains questionable.  It is totally up to operator network configuration. In our opinion, we should avoid making such assumption.
Observation 3: suppose that the reception of the first SIB at the UE for 5G internal synchronization is latter than the arrive of the gPTP message, UE cannot include a performance-satisfying timestamp in the correction field in the gPTP message, which will lead to erroneous calculation of the processing time of the gPTP message in the 5GS, and therefore the failure of timing synchronization between TSC network and TSC terminal.
Observation 4: If the TSC synchronization service could be attached with a specific PDU session/QoS flow remains questionable. It is totally up to operator network configuration. We should avoid making such assumption.

On the other hand, Both of OSI request and UEAssistanceInformation message notification mechanism fall in the scope of using RRC message, which is straightforward. UE could get the SIB message either in broadcast or unicast more instantly than by recognizing the demand by detection of the dedicated 5QI or slice ID. In such a way, the 5GS internal synchronization could be already achieved when the gPTP message arrives at the UE, from which the timing synchronization between TSN network and terminal benefits.  However, in these two options, we slightly prefer the OSI request mechanism, since R16 WI has almost finished standardization procedure on it. 
Observation 5: Both of OSI request and UEAssistanceInformation message notification mechanism are acceptable. The time reference information could be obtained by UE more instantly by taking advantage of them.
Observation 6: R16 WI standardization procedure on OSI request mechanism is almost finished.
Proposal 1: kindly asks RAN2 to accept taking advantage of OSI request for obtaining the time reference information UE in RRC_connected state.

3 Conclusions

In this paper, the following observations and proposal are given:
Observation 1: although it was concluded in OSI request WI that R15 SIB is not supported by the RRC_connected OSI request mechanism, the time information with much finer granularity is just introduced in R16, and we conclude that it is proper to accommodate it in the SIB9 message. Therefore, the SIB9 message with referenceTimeInfo IE in it should be excluded from such restriction.

Observation 2: it is reasonable to take advantage of OSI request mechanism for obtaining accurate timing information from gNB.
Observation 3: suppose that the reception of the first SIB at the UE for 5G internal synchronization is latter than the arrive of the gPTP message, UE cannot include a performance-satisfying timestamp in the correction field in the gPTP message, which will lead to erroneous calculation of the processing time of the gPTP message in the 5GS, and therefore the failure of timing synchronization between TSC network and TSC terminal.
Observation 4: If the TSC synchronization service could be attached with a specific PDU session/QoS flow remains questionable. It is totally up to operator network configuration. We should avoid making such assumption.
Observation 5: Both of OSI request and UEAssistanceInformation message notification mechanism are acceptable. The time reference information could be obtained by UE more instantly by taking advantage of them.
Observation 6: R16 WI standardization procedure on OSI request mechanism is almost finished.
Proposal 1: kindly asks RAN2 to accept taking advantage of OSI request for obtaining the time reference information UE in RRC_connected state.
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Agreements [AT109e][032][IIOT]


Capture for the reference time information in 38.331 that “The indicated time is referenced at the network, i.e., without compensating for RF propagation delay.


In Rel-16, propagation delay compensation may be done by UE implementation.


Do not capture propagation delay compensation aspect in stage-2 specifications.


No EN-DC specific enhancements are pursued for accurate reference time objective of Rel-16 IIOT WI.


Do not make any specifications changes to indicate which of the received reference time information takes precedence in case the UE receives reference time via both unicast and broadcast signalling.


It is FFS if UE in RRC Connected can request SIB9 using on-demand SI request (by reusing OSI mechanism defined for RRC Connected UEs, with assumption of no additional work is needed in IIOT WI).

















In Rel-16 the UE is not allowed to request from SIB1 to SIB9 on-demand (FFS whether SIB9 is allowed is pending).


The list of requested SIBs provided by the UE contains only SIBs that are allowed to be requested on-demand, ASN.1 extension possibility is expected as usual.


FFS if an explicit network indication is specified in order to inform the UE whether the on-demand SIB request in RRC_CONNECTED is supported.


The UE knows whether the network has capability for this feature (e.g. based on existing indication or FFS new indication).

















