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Introduction
In SA2#128bis meeting, the issue about the interworking between 5G system and time sensitive network (TSN) for the support of Vertical and LAN Services has been discussed. A LS is sent to RAN1,RAN2, and RAN3 to confirm whether the (currently tentative) KPIs defined in TR 22.804 clause 8.1 require support for TSN based stream reservation and scheduling with integration with external "factory" TSN sub-net or the existing 3GPP defined synchronization, prioritisation and scheduling mechanisms, potentially with some enhancements within RAN (and 5GS internal interfaces), can fulfil the performance requirements defined in TR 22.804 clause 8.1. 
In this paper, we will analyze the issue about time synchronization within RAN for supporting IIOT and give our proposal. 

Discussion
In RAN#81 plenary meeting, a revised SID: Study on NR Industrial Internet of Thing is approved. One of important objectives of SI defined in RP-182090 is time sensitive network (TSN) enhancement, which points out that we should research the Delivery & related process of providing accurate reference timing (e.g. SIB delivery or RRC delivery to UEs).
Actually, the network has already been able to provide UE with reference timing by delivering SIB 16 in LTE. As shown below, the IE SystemInformationBlockType16 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.

SystemInformationBlockType16 information element
-- ASN1START
SystemInformationBlockType16-r11 ::=

SEQUENCE {

timeInfo-r11






SEQUENCE {


timeInfoUTC-r11





INTEGER (0..549755813887),


dayLightSavingTime-r11



BIT STRING (SIZE (2))

OPTIONAL,
-- Need OR


leapSeconds-r11





INTEGER (-127..128)


OPTIONAL,
-- Need OR


localTimeOffset-r11




INTEGER (-63..64)


OPTIONAL
-- Need OR

}
















OPTIONAL,
-- Need OR

lateNonCriticalExtension


OCTET STRING



OPTIONAL,

...
}
-- ASN1STOP
Proposal 1: Signaling procedure of reference timing in LTE can be reused to support the time synchronization for IIOT.
The clock synchronization requirement performance defined in the TR 22.804 clause 8.1.6.2 is shown as following Table.1

Table.1  8.1.6.2 
Clock synchronisation service performance requirement
	clock synchronicity accuracy level 
	Number of devices in one Communication group for clock synchronisation
	Synchronisation clock synchronicity requirement 
	Service area 
	Use case reference

	1
	 Up to 300 device
	< 1 µs
	≤ 100 m2
	Factories of the Future 2.4
Factories of the Future 5.3
PMSE 1.2, 
Electric Power Distribution 4.1

	2
	Up to 10 UEs
	< 10 µs
	≤ 2500 m2
	PMSE 3.1

	3
	Up 500 UEs
	< 20 µs
	≤ 2500 m2
	PMSE 2.1


In wireless communication environment, the transmission delay is one of the factors which will impact the clock synchronization accuracy. For example, if the clock synchronization accuracy of one microsecond is required, the distance between synchronous source and the node in the industrial system cannot exceed 300m.

Assumed directional antenna is used, the service area in Table.1 can be covered by one of the three sectors of the local 5G base station. Taken 100m2 as example, the longest communication distance is about 10m. It is obvious that the clock synchronicity of 20 µs or better can be met. Similarly, clock synchronicity requirement of 10 µs or 20 µs also can be satisfied when the service area is at most 2500m2. However, theses conclusions are made based on the assumption that only the factor of transmission delay is taken into consideration. 
Actually, there are many factors which will impact the clock synchronization accuracy. Some factors are listed as below:

The inherent timing error at UE side;

The inherent timing error at NW side;

The synchronism accuracy between uplink and downlink;

We think these factors are related to RAN4, and RAN4 work group shall be invited to analyze the impact of these factors to clock synchronization accuracy. Thus, we suggest to send RAN4 an LS to further evaluate whether the clock synchronization requirement defined in TR 22.804 clause 8.1 can be fulfilled.

Proposal 2: Send an LS to RAN4 to evaluate whether the clock synchronization requirement defined in TR 22.804 clause 8.1.6.2 can be fulfilled.
Conclusion

In this contribution, we discuss the issue about the time synchronization for supporting IIOT. The related proposals are as following:

Proposal 1: Signaling procedure of reference timing in LTE can be reused to support the time synchronization for IIOT.
Proposal 2: Send an LS to RAN4 to evaluate whether the clock synchronization requirement defined in TR 22.804 clause 8.1.6.2 can be fulfilled.
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