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1. Overall Description:
In S2-189051 SA2 requested RAN WGs to analyze whether KPIs relating to latency, reliability and synchronization accuracy set for TSN use cases and captured in TR 22.804 can be met. 
	ACTION: 	SA2 would like to ask RAN1, RAN2 and RAN3 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.



RAN2 responded tentatively to S2-189051 in R2-1816043. Additionally, in S1-163707, SA1 further clarified some of the TSN requirements and informed that after finalizing the related normative work, requirements of TSN use cases captured in TS 22.104 take precedence over those captured in TR 22.804. 
RAN WGs have now completed the evaluation related to the request from SA2 and would like to provide a reply as below. 
With respect to synchronization requirements:
· The following feedback has been already provided to SA2:
· Synchronization accuracy achievable over the Uu interface was analyzed by RAN1 and the feedback is provided in R1-1901470
· Synchronization accuracy between TSN GM clock and gNB was analyzed by RAN3 and the feedback is provided in R3-187252
· Additionally, RAN2 agreed that the granularity of timing information provided via RRC signalling (i.e. SIB and/or unicast RRC message) will be no higher than 50 ns. 
· [bookmark: _Hlk2175958]Considering the above and assuming 100 ns time error between TSN GM clock and gNB as well as the sub-carrier spacing (SCS) of 15 kHz, the overall synchronization accuracy error between a clock source and UE clock would be equal to 665 ns (i.e. 540ns (air interface accuracy) + 100ns (network accuracy) + 25 ns (granularity/2)). RAN2 would like to point out that most UEs will achieve smaller errors when the network configures higher SCSs (as per RAN1 input in LS R1-1901470). 
· The above calculation assumes the propagation delay is either negligible (i.e. small service areas) or is compensated for in larger service areas. Without propagation delay compensation, for inter-site distances >200m, the gNB-to-UE timing synchronization accuracy may be worse than 1us.
· RAN2 would like to point out that the synchronization requirement analysis above is a generic analysis and does not assume any particular SA2 solution.
With respect to latency/reliability requirements:
· RAN1 has provided their feedback on the latency and reliability achievable on Uu interface in R1-1901470
· RAN2 would like to point out that, as indicated previously in R2-1816043, further gains with respect to reliability can be achieved by using PDCP duplication, e.g. if two links operate with 10-4 reliability in PHY/MAC layer, then it is possible to achieve 10-8 reliability for a transmission on PDCP layer. PDCP duplication requires Carrier Aggregation or Dual-Connectivity support by the network and the UEs. 
· With respect to latency on RAN interfaces, RAN3 feedback is provided in R3-187252

In general, it can be concluded that NR, with some additional enhancements introduced in Rel-16, can meet the requirements in TS 22.104 with respect to latency, reliability and synchronization accuracy, as discussed above, for some network configurations and deployments. However, the performance depends on such aspects as utilized subcarrier spacing, FDD or TDD network type, backhaul type, cell density etc. For further details, SA2 can refer to TR 38.825, which will be submitted for approval to RAN#83 meeting in March 2019. 

2. Actions:
To SA2 group.
ACTION: 	RAN2 respectfully asks SA2 to take the information provided above into account in their related work.

3. Date of Next TSG-RAN WG2 Meetings:
3GPP RAN2#105bis		08 - 12 Apr 2019		China
3GPP RAN2#106		13 - 17 May 2019		USA
