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1 Introduction 
In RAN3#93 meeting, the requirements of URLLC were added to TR38.801[1]. However, there are two FFS left.
2 Discussion 
1) It is FFS whether a new function is needed at the NR to support high reliability low latency services.
As we discussed in last meeting, high Reliability, high Availability and low latency are the key characteristics of URLLC, however, how to support URLLC can be split to several new functions.
For example, in order to reduce the delivery latency from UP GW, a local UP GW near to or collocated with RAN shall be considered which can minimize the transmission delay in the network. The new function can called the Local UP GW support or local breakout.
Another new function can be called seamless handover, such as make-before-break handover, which can improve the reliability and reduce latency.
Multi-connectivity technology can also be utilized to improve the packet delivery reliability. The packet duplicate detection should be performed at the anchor point of multiple RL connections on the UL. This function has already been listed in Section 6.2.
Proposal 1: New individual functions which are needed at the NR to support URLLC can be added into Section 6.2 as the functions for New RAN.
2) It is FFS whether and how end to end delays will be considered.
According to TR38.913 [2], it said in Section 7.5 User plane latency:
The time it takes to successfully deliver an application layer packet/message from the radio protocol layer 2/3 SDU ingress point to the radio protocol layer 2/3 SDU egress point via the radio interface in both uplink and downlink directions, where neither device nor Base Station reception is restricted by DRX.

For URLLC the target for user plane latency should be 0.5ms for UL, and 0.5ms for DL. Furthermore, if possible, the latency should also be low enough to support the use of the next generation access technologies as a wireless transport technology that can be used within the next generation access architecture.
The latency mentioned here is only referring to the one-way user plane latency at the radio interface based on the above description. But URLLC is used to support future critical communications with higher reliability and lower latency where the end-to-end latency is the key concern, the required data transfer latency shall  include the latency via RAN-CN interface , the latency of internal UP data handling within CN (core network), and the latency via air interface. 
According to the requirement on latency and reliability for typical scenarios according to TR22.862 [3][4], on most of the scenarios, the one way end to end latency between UE and CN should support equal to or less than 1ms.
Proposal 2: For URLLC, the one-way end to end user plane latency between UE and CN should support equal to or less than 1ms.
Furthermore, according to TR38.913, it said in Section 7.4 Control plane latency:
Control plane latency refers to the time to move from a battery efficient state (e.g., IDLE) to start of continuous data transfer (e.g., ACTIVE).
The target for control plane latency should be 10ms.
It is not clear whether the target for control plane latency of URLLC is the same as 10 ms. Long control plane latency may have negative impact on the URLLC user’s experience, and URLLC user plane latency can only be supported after the control plane signalling has completed. Here, the control plane signalling procedures also include the CP signalling over NG interface and Uu interface. 
Proposal 3: In order to avoid the negative impact of control plane latency, user plane latency can only be supported after the control plane signalling has completed for URLLC. 
According to RP-161916 in RAN#73 meeting, it was clarified that there are two types of latency requirements in TR38.913: latency-only (sec. 7.5, where no value for eV2X is defined) and latency + reliability (sec. 7.9, applicable to URLLC and eV2X). Both are to be considered as best case targets. And there are no exact user plane latency requirements for URLLC and eV2X during successful mobility events, but it can be assumed that in the ideal scenario they are close to the corresponding latency + reliability requirements. For the latency + reliability requirement, RAN1 will define separate UE speed and error rate assumptions for URLLC and eV2X as part of their work on the evaluation environments and methodology for URLLC and eV2X services.
Proposal 4: There are no exact latency requirements for URLLC during successful mobility events, but it can be assumed that in the ideal scenario they are close to the corresponding latency + reliability requirements.
3 Conclusion 
The updated TP for the TR38.801 is shown as below:
4 Objectives and requirements
Editor’s note: Intention is to capture objectives of RAN3 study in reference to requirements in TR 38.913 and objectives identified in the NR technology SID in RP-160671. The intended the use of this TR and principles for accepting texts to this TR may also be captured if needed. 
4.1
Support for high reliability low latency services
The NR shall be able to support the highly reliable (i.e. with low ratio of erroneous packets), and low latency services. 

Support for high reliability services is subject to the following requirements and assumptions:

- High Reliability: 

High reliability is about providing high likelihood of delivering error free packets through the 3GPP system within a bounded latency. A performance metric for high reliability is the ratio of successfully delivered error free packets within a delay bound over the total number of packets. The required ratio and latency bound may be different for different URLLC use cases.

- High Availability:

High availability is related to a communication path through the 3GPP system providing reliable services. This communication path between the communication end points is made up of radio links as well as transport links and different HW and SW functions. The NR should provide high availability, in addition to deploy redundant components and links for these radio, transport and HW/SW.
- Low Latency:

According to TR 38.913, the NR should support user plane latencies down to 0.5 ms UL/DL for URLLC. The one way end-to-end user plane latency between UE and CN should support equal or less than 1ms.


Note: There are no exact latency requirements for URLLC during successful mobility events, but it can be assumed that in the ideal scenario they are close to the corresponding latency + reliability requirements.
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