[bookmark: _GoBack]3GPP TSG-RAN WG2 #105	R2-1901894
Athens, Greece, February 25 – March 1, 2019		   

[bookmark: Source]Agenda item:		11.7.2.1 (FS_NR_IIOT)
Source:	LG Electronics Inc.
Title: 	Synchronized packet delivery
[bookmark: DocumentFor]Document for:	Discussion and Decision

1.	Introduction
One of the important feature in IIOT is “synchronization”. RAN2 has discussed in RAN2#104 on how to deliver the accurate reference system clock to the UE, and made following agreements:
=> We reuse the LTE approach for time distribution by broadcast RRC as a baseline, Unicast is FFS 
=> 0.25us granularity can be starting point, FFS finer granularity than 0.25us
In this document, we discuss another aspect of “synchronization”, i.e. synchronized delivery.
2.	Discussion
All wireless mobile devices shall be synchronized inside one local high quality network, for instance with respect to a reference system clock provided by one master device, e.g., the 5G base station. It is important that there should be a very high synchronicity in the order of 1 µs between all involved devices (motion controller, sensors, actuators) with respect to the reference system clock.
For the ultra-high synchronicity, it is currently under study how to provide accurate reference system clock synchronization between multiple mobile devices. However, even if the reference system clock is synchronized, the actual execution time in multiple UEs may not be synchronized due to the reordering delay in PDCP layer. 
In NR, the receiving PDCP entity performs PDCP reordering based on the PDCP SN. The PDCP reordering is applied for any type of RBs unless outOfOrderDelivery is configured. If the outOfOrderDelivery is not configured, the receiving PDCP entity delivers the PDCP SDU to upper layer only when it becomes in-sequence (or after reordering timer expiry).
Due to the PDCP reordering, the packet delivery time from AS to NAS may be delayed and may not be synchronized among multiple UEs even if the reference time clock is synchronized. If the packet delivery time is not synchronized, the execution time may also not be synchronized if there is no “execution time indication” in upper layer.
Hence, we have following questions:
	- 	Should AS ensure synchronized packet delivery time to NAS among multiple UEs?
	-	If AS should ensure synchronization of packet delivery time, is it applied to a certain PDCP SDU or all PDCP SDUs belonging to a DRB?
	-	If the synchronized packet delivery time should be ensured to some extent, what is the allowed range of time difference for delivery time?
For the good progress of IIOT work in R16, we propose to ask SA2 on the above questions.
3.	Proposal
In this document, we explained another aspects of “synchronization”, i.e. synchronized delivery from AS to NAS. We propose to send an LS to SA2 to ask following questions.
Proposal: Send an LS to SA2 to ask following questions:
	- 	Should AS ensure synchronized packet delivery time to NAS among multiple UEs?
	-	If AS should ensure synchronization of packet delivery time, is it applied to a certain PDCP SDU or all PDCP SDUs belonging to a DRB?
	-	If the synchronized packet delivery time should be ensured to some extent, what is the allowed range of time difference for delivery time?
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