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1. Overall Description:

RAN1 would like to thank RAN2 on the LS TSN requirements evaluation. RAN1 has discussed the following request from RAN2:

	· provide feedback on whether 0.5 ms latency target can be achieved using current NR specification and/or enhancements considered as part of L1 URLLC enhancements SI.
· provide feedback on what the achievable time synchronization accuracy over Uu interface, considering the synchronicity requirements of TSN networks as mentioned in TR 22.804


RAN1 has performed some latency and reliability analysis for the use case I provided in the LS. 
The 0.5 ms latency target analysis lead to the following RAN1 conclusions:

· For 15 kHz SCS, the 0.5ms one-way latency target cannot be achieved with Rel-15 NR.
· For FDD, the 0.5ms one-way latency target can be achieved for both DL and UL for 30kHz (and higher) SCS with Rel-15 NR for single shot transmission.

· For TDD:

· For 30kHz SCS, some analysis shows the 0.5ms one-way latency target can be achieved with the respectively assumed UL/DL configuration, whereas other analysis indicates that it cannot be achieved with Rel-15 NR for the respectively assumed UL/DL configuration. 
· For 60kHz (and higher) SCS, the 0.5ms one-way latency target can be achieved with the respectively assumed UL/DL configuration for both DL and UL with Rel-15 NR for single-shot transmission. 
On reliability analysis using single UE link level evaluations, RAN1 makes the following conclusions: 

· For the cases where the one-way latency target can be achieved, it was observed that the reliability target of 1e-4 to 1e-6 can be achieved with Rel-15 NR for the 5%-ile SINR geometry (e.g. cell-edge UE) in use case I based on the agreed methodology and assumptions from RAN1#95 (without PDCP duplication). It is RAN1 conclusion that PDCP duplication is not always available/applicable.
RAN1 has performed analysis on the achievable time synchronization accuracy over Uu interface. A timing synchronization error between a gNB and a UE no worse than 540ns is achievable based on the RAN1 agreed evaluation assumptions for Rel-15 NR with 15kHz SCS. It is RAN1´s conclusion, that the synchronization accuracy is improved when using higher SCS. For small service areas with dense small cell deployments a propagation delay compensation by the UE would not be required. The propagation delay compensation needs to be applied by the TSN UEs for larger service areas with more sparse cell deployments (e.g. for inter-site distances >200m the gNB-to-UE timing synchronization accuracy without propagation delay compensation may be worse than 1us).
· Note that the RAN1 analysis does not contain the effects of the granularity & accuracy of the absolute timing indication information by the gNB, which are outside of the RAN1 study scope.
2. Actions:

To RAN2:
ACTION: 
RAN1 respectfully asks RAN2 to take the above into consideration.
3. Date of Next TSG-RAN WG1 Meetings:
3GPP RAN WG1#96 

25 Feb – 1 Mar 2019    
Athens, Greece
3GPP RAN WG1#96bis

8 - 12 Apr 2019

Xi´an, China 

