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Introduction
SA2 sent LS S2-189051 to inquire RAN1/RAN2/RAN3 whether TSN requirements can be satisfied. In this contribution, we analyze whether the requirements in TR 22.804 clause 8.1 can be satisfied with existing specifications and potential enhancements from RAN2’s perspective.
Discussion
In LS S2-189051, SA2 asks whether using the existing 3GPP defined synchronisation, prioritisation and scheduling mechanisms, potentially with some enhancements within RAN, can fulfil the performance requirements defined in clause 8.1 of TR 22.804.
There are three groups of the requirements in clause 8.1 of TR 22.804:
- Clauses 8.1.2 to 8.1.5 contain requirements for KPIs in various scenarios and traffic patterns.
- Clause 8.1.6 contains requirements for clock synchronisation.
- Clause 8.1.7 contains requirements for positioning. As the accuracy aspects are mainly of RAN1 and RAN4, these aspects are not discussed further in current contribution
Requirements in clause 8.1.2 to 8.1.5
For these clauses, there are several KPIs like Communication service availability, End-to-end latency (target value and jitter), (aggregate) user-experienced data rate. KPIs are defined for various combinations of message size, UE speed, number of UEs, service areas etc. In this contribution, we only evaluate whether the KPIs can be achieved individually without considering the parameter combinations since evaluation considering these factors involves system level simulation.
From RAN2’s perspective, we focus on KPI of end-to-end latency as other KPIs are mainly evaluated by RAN1. For end-to-end latency, the most stringent requirement is 0.5 ms in clause 8.1.2. RAN2 has performed user plane latency evaluation for NR and the evaluation results show that the shortest user plane latency achievable for DL and UL are 0.23 and 0.24 ms, respectively (Table 5.7.1.1.1-2 and 5.7.1.1.2-2 [1]). This means that if network latency is not considered, the End-to-End latency target value requirement can be satisfied. The achievable minimum end-to-end-latency considering network latency should be evaluated by RAN3.  
[bookmark: Proposal_Latency]Proposal 1: If network latency is not considered, the End-to-End latency target value requirement in clause 8.1.2, 8.1.3 and 8.1.5 of TR 22.804 can be satisfied by existing Rel-15 NR specifications.
Requirements in clause 8.1.6
Requirement Nsd.Csy.1 (The 5G system shall support the processing and transmission of IEEE1588 / Precision Time Protocol messages to allow 3rd application which use this protocol to meet the clock synchronisation performance requirement) is mainly related to RAN3.
For requirement Nsd.Cys.2 (The 5G system shall support synchronising the time clock of UEs with external clocks through the 5G system) and Nsd.Cys.3 (The 5G system shall be able to synchronise the time clock of the UEs that are distributed across different geographically deployed 5G networks) and requirements in clause 8.1.6.2 (with the most stringent clock synchronicity requirement of < 1 µs), so far Rel-15 NR does not satisfy the requirements because the current timing information in UTC broadcasted in SIB9 has 10ms granularity
	timeInfoUTC
Coordinated Universal Time corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted. The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900). See NOTE 1. This field is excluded when estimating changes in system information, i.e. changes of timeInfoUTC should neither result in system information change notifications nor in a modification of SIBValueTag in SIB1.



However, in LTE Rel-15, time reference information is introduced as a part of HRLLC WI, and the supported granularity is 0.25 us according to TS 36.331. Following is the related field description.
	time, timeInfoType
This field indicates time reference with 0.25 us granularity. The indicated time is referenced at the network, i.e., without compensating for RF propagation delay. The indicated time in 0.25 us unit from the origin is refDays*86400*1000*4000 + refSeconds*1000*4000 + refMilliSeconds*4000 + refQuarterMicroSeconds. The refDays field specifies the sequential number of days (with day count starting at 0) from the origin of the time field. If timeInfoType is not included, the origin of the time field is 00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time). If timeInfoType is set to localClock, the interpretation of the origin of the time is unspecified and left up to upper layers.

If time field is included in SystemInformationBlockType16, this field is excluded when estimating changes in system information, i.e. changes of time should neither result in system information change notifications nor in a modification of systemInfoValueTag in SIB1.


 
It is expected that the enhancement to be introduced by Rel-16 IIoT SI/WI could achieve at least similar performance as LTE. Therefore requirements Nsd.Cys.2 and Nsd.Cys.3 and requirements in clause 8.1.6.2 can be satisfied with potential Rel-16 enhancements in RAN.
[bookmark: Proposal_Sync]Proposal 2: Requirements Nsd.Cys.2 and Nsd.Cys.3 and requirements in clause 8.1.6.2 of TR 22.804 cannot be satisfied by existing Rel-15 NR specifications, but it is expected that those requirements can be satisfied with potential Rel-16 enhancements in RAN.
Conclusion
In this contribution, we analyze whether the requirements in TR 22.804 section 8.1 can be satisfied with existing specification and potential enhancements from RAN2’s perspective. We propose the following:
Proposal 1: If network latency is not considered, the End-to-End latency target value requirement in clause 8.1.2, 8.1.3 and 8.1.5 of TR 22.804 can be satisfied by existing Rel-15 NR specifications.
Proposal 2: Requirements Nsd.Cys.2 and Nsd.Cys.3 and requirements in clause 8.1.6.2 of TR 22.804 cannot be satisfied by existing Rel-15 NR specifications, but it is expected that those requirements can be satisfied with potential Rel-16 enhancements in RAN.
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