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1 Introduction

The scope of NR industrial IOT SID [1] includes accurate reference timing as a part of TSN (time sensitive networking) related enhancements as follows:
	Time Sensitive Networking related enhancements(RAN2/RAN3) with the following study areas:

a) Accurate reference timing: Delivery & related process (Proposals include:e.g. SIB delivery or RRC delivery to UEs, Multiple Transmission points, …) (RAN2/RAN3/RAN1)


This contribution discusses which components can be considered to support the accurate reference timing delivery.
2 Discussion
In TSN, all devices on the communication path should have a common understanding of time accurately. The common understanding of time can be achieved by timing delivery from one node to the other nodes with finer granularity as in IEEE 802.1AS.  Based on this timing accuracy, devices can perform exact required operations such as resource scheduling for real-time service requirements. TR22.804 [2] defines three clock synchronicity accuracy levels with range of 1µs to 20µs for different use cases as shown in Tables 1. Rel-15 NR does not have the timing delivery functionality to support the required clock synchronization. 
	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



Table 1. Clock synchronisation service performance requirement in TR22.804

In RAN2#103bis meeting, RAN2 sent a liaison [3] to RAN1 and RAN3 to ask synchronization accuracy for Uu and network perspective, respectively. Now RAN2 can focus on how to support timing delivery function for signaling perspective. Rel-15 LTE supports precise timing delivery with quarter microsecond granularity (i.e. 0.25µs). The time information for a reference SFN is provided by TimeReferenceInfo. Also, this information can provide uncertainly level optionally to indicate the inaccuracy. Those components can be reused as a baseline.

Observation 1. RAN2 can focus on how to support timing delivery function for signaling perspective. 

Proposal 1. LTE timing delivery (i.e. reference SFN and 0.25µs granularity) can be a baseline.

As shown in NR IIOT SID [1], we can consider SIB delivery and RRC delivery. Table 2 compares RRC delivery and SIB delivery. 
	RRC delivery
	SIB delivery

	unicast
	broadcast

	connected mode
	connected/idle/inactive

	whenever gNB wants to send it
	periodically or upon request

	multiplexed with other LCHs/MAC CEs
	no multiplexing

	ARQ retransmission (i.e. RLC AM)
	no ARQ


Table 2. RRC delivery vs SIB delivery
The required number of devices for clock synchronization is up to 300 [2]. Since the synchronization by SIB is broadcast manner, the number of devices seems not a big problem.  A valid question is whether RRC signaling supports such massive connections and has advantage compared to SIB delivery. 
Observation 2. Unicast-based RRC delivery and broadcast-based SIB delivery have pros and cons.
Proposal 2. RAN2 to study whether RRC delivery has advantage compared to SIB or not.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposal:
Proposal 1. LTE timing delivery (i.e. reference SFN and 0.25µs granularity) can be a baseline.

Proposal 2. RAN2 to study whether RRC delivery has advantage compared to SIB or not.
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