Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #92bis	R4-1912179
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Chongqing, China, 14 – 18 October 2019

Agenda Item:	11
Source:	Ericsson
Title:	Discussion on LS from RAN1 on “propagation delay configurations for IIoT 
	applications”
Document for:	Approval
1	Introduction
RAN4 received an LS from RAN1 [1], where the following was reported by RAN1. Following question was asked to RAN4 and RAN5:
[image: ]
In this contribution, we discuss the issues related to this LS and provide our understanding on how to handle this in RAN4. 
2	Discussion
IIoT is an important vertical for 3GPP. RAN2 has started to work on a WI related to IIoT under the name of Rel-16 TSN (Time Sensitive Networks). As part of this work, the mentioned LS has been sent to RAN4 from RAN1. 
The LS concerns on time synchronization accuracy over Uu interface (i.e. between a gNB and a single UE). RAN1 mentions that, “the time synchronization accuracy over Uu interface is on the order of hundreds of ns”. Even if it should be understood that the Uu interface only likely would constitute a smaller fraction of the complete TSN e2e budget, the allowed budget share mentioned for the Uu is rather ambiguous and includes a big uncertainty how should be interpreted. It is our understanding that, to be able to make any proper analysis and define performance requirements, the Uu share of the total budget must be more well defined to serve as input to any further work. 
Moreover, in SA#85, a tighter time synchronization requirement is approved (see the approved CR in [2] and the latest TS 22.104 V17.1.0 [3]). In particular, the following UE-to-UE sync requirements are added:
	The 5G system shall be able to support arbitrary placement of sync master functionality and sync device functionality in integrated 5G / non-3GPP TSN networks.
The 5G system shall be able to support clock synchronization through the 5G network if the sync master and the sync devices are served by different UEs. (Flow of clock synchronization messages is in either direction, UL and DL.)



Thus, there are already new use cases defined for TSN in Rel 17 that involves two Uu interfaces in complete TSN clock distribution path with same e2e budget, hence this would mean even stricter and smaller Uu share in Rel 17 (meaning new budget and analysis in R17).
Note that, all RAN4 timing requirements related to UEs are related to securing uplink timing or related to BS TAE requirements. Also, these timing requirements are relative and defined between antennas for coordinated services. The TA is to secure uplink towards fraction of CP which can contain several µs error itself. Thus, there does not exist any specific timing requirement today that are tailored and secures any budget (i.e. over the Uu interface) for this new use case.

On top of it, once we breakdown the required Uu interface budget, we need to identify and define new requirements tailored for this specific use case.

Moreover, the RAN1 LS also mentions that, “RAN1 continues discussing when and how to apply propagation delay compensation including TDD operation aspects.” This shows that, there are still open issues which need to be worked on RAN1 and other groups. These issues need to be settled in other groups before RAN4 can work on these timing requirements.

[bookmark: _GoBack]Currently, no time is allocated for this work in RAN4, and RAN4 seems to be overburdened due to the time limitation and other packed work items. Thus, RAN4 might not be able to further study any requirements for the TSN scenario within Rel-16 timeframe and the updated requirement in SA plenary targets for Rel-17. In addition, as it is not clear what the e2e budget would be, specifying requirements within Rel-16 timeframe in hurry will create incomplete specification in the end. 

Observation: RAN4 may require extensive amount of time to determine new timing synchronization accuracy requirements over Uu interface, for which no time is allocated in RAN4 in Rel-16 timeframe. In any case before starting this work, the maximum allowed Uu interface budget share of complete TSN end to end budget must be better defined. 


3	Summary
Based on the above discussions and observations, we propose that RAN4 agrees with the following:
Proposal: For TSN, discuss Uu interface timing synchronization accuracy requirements and respond to RAN1 in Rel-17 timeframe. 
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Question to RAN4 and RANS:

Does RAN4/RANS see it feasible to define performance requirements and related testing for time
synchronization accuracy over Uu interface (i.e. between a gNB and a single UE)? Note: the time
synchronization accuracy over Uu interface is on the order of hundreds of ns in order to achieve
between sync master and device the time synchronization accuracy target of 1 us.




