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1
Introduction
The current RAN SID [10] as a generic latency requirement as per: “Ultra reliable and low latency communications”. The SA1 TR 22.861 [9] on SMARTE CriC has more details, as per: “
-
Higher reliability and lower latency

-
Higher reliability, higher availability and lower latency

-
Very low latency“
In particular, at least for some applications in the ultra-reliable communications category, the end-to-end latency requirement is very stringent, as per: “Latency: as low as 1 ms end-to-end”. Even though these requirements are not final and may change, it is clear that the overall issue of the end-to-end latency needs to be addressed.
We believe that such stringent low latency requirements cannot be addressed by air interface and CN improvements alone and will require support in the next generation RAN architecture. In this contribution we discuss how these aspects can be addressed with the local breakout in the mobile edge computing (MEC).
Since ETSI work on MEC is still ongoing, this is presented largely for information at this stage. Nevertheless, we think it is important that RAN3 keep MEC work in mind starting from the beginning of the next generation access network architecture discussions.
2
Discussion
In the present contribution we focus on local break out solutions as the means to improve end-to-end latency in the next generation access network. We acknowledge that other options of reducing the end-to-end latency may also be possible – local break out is just one possible solution.
2.1 
Background
Multiple local break out solutions have been proposed in 3GPP and other fora, i.e. ETSI. 3GPP have standardized LIPA, SIPTO and SIPTO@LN, while ETSI are in the process of finalizing the Mobile Edge Computing (MEC) work. Even though initially these solutions have been targeted to reduce CN load, we would like to point out that in addition to this benefit, they also provide a viable solution for reducing the end-to-end latency. In particular, they allow placing application servers closed to the edge, which is a requirement on it’s own.
Observation 1: even though local break out solutions have been targeted to reduce CN load, they also provide a viable solution for reducing the end-to-end latency by allowing placing application servers close to the edge.

2.2
Discussion on existing 3GPP solutions
TR 23.829 [5] presents some solutions for the local breakout in RAN. There are also solutions enabling the service continuity in the UE mobility discussed in TR 23.859 [6]. These solutions (LIPA, SIPTO and SIPTO@LN) have been standardized in 3GPP.
LIPA in  is primarily for end users to access their local network or intranet through a local 3GPP access point (e.g., indoor femtocell/picocell). SIPTO in [5] allows cost-optimized handling of Internet traffic and is valid for both femtocell and macrocell. It enables routing of selected IP traffic through either the most optimal path in an operator’s core network or bypassing it completely. LIPA,  SIPTO and SIPTO@LN allow breakout with PDN connection granularity with the dedicated APN for the traffic offloading. The UE should initiate the PDN connectivity with the dedicated APN for local breakout upon the session creation. LIPA, SIPTO and SIPTO@LN have limited session continuity support, as eventually during the course of UE mobility these solutions require P-GW relocation, which results in new IP address assignment.
Observation 2: LIPA and SIPTO enable the local breakout supporting limited session continuity. They require the modification on the existing network elements yielding the additional signalling overhead. The UE should have the knowledge about the service deployment at the network edge.
In [5], additional solution is presented to enable the SIPTO Traffic Offload from Traffic Offload Function (TOF) deployed at Iu-PS. The TOF is located at Iu-PS and provides standard Iu-PS interface to the RNC and the SGSN. SIPTO is enabled by NAT and packet inspection based on operator policies at different levels (e.g. per user, per APN, per service type, per IP address, etc). The policies may be configured via e.g. OAM. There is no solution to support the service continuity during inter TOF mobility.
Observation 3: The TOF-based solution enables the local breakout over the Iu-PS interface. It cannot work in the LTE RAN or support service continuity.
CSIPTO presented in [7] is able to offload selected IP traffic in coordinated manner between UE and the network, in order to minimize service disruption, thus providing further improvement compared to SIPTO and SIPTO@LN. Multiple PDN connections are allowed to be associated with the same IP network where each connection may or may not support IP address preservation. The new optimal connection to the same defined IP network is to be established when a connection becomes suboptimal.
Observation 4: The CSIPTO solution is the enhancement of the SIPTO solution. The demanding on the IP address preservation associated with the specific application in the UE should be additionally available to guide the PDN connectivity coordination.
MEC

Mobile edge computing (MEC) offers IT service environment and cloud-computing capabilities within the Radio Access Network (RAN) in close proximity to mobile subscribers. It enables a service environment with ultra-low latency and high-bandwidth, thus has the potential to address extremely stringent end-to-end latency requirements. The idea has been discussed in various fora (including ETSI [1] and CCSA [2]), prototyped and demonstrated (e.g. MWC 2016 [3]), implemented and deployed. ETSI is currently in the process of defining Mobile Edge Computing (MEC) specification [11]. The ETSI work is expected to finish this year, at which stage it is expected to come to 3GPP. Mobile Edge Computing enables the implementation of mobile edge applications as software-only entities that run on top of a virtualisation infrastructure, which is located in or close to the network edge. ETSI MEC defines the mobile edge host, the mobile edge platform and these allow the mobile edge applications to be instantiated on the virtualisation infrastructure of the mobile edge host based on configuration or requests validated by the mobile edge management. The MEC architecture is closely related to the RAN NFV work, which is the topic of a separate contribution [12].
We believe that MEC has the potential to address very stringent next generation network latency requirements and therefore should be considered in the current study.
Observation 5: MEC has the potential to address very stringent next generation network latency requirements and therefore should be considered in the current study.
3
Requirements
We believe that local break out should be considered as a solution to address stringent end-to-end latency requirements of the next generation networks. The following additional requirements should be considered in the present study:
· The local breakout solution allowing low latency applications should have limited impact on RAN and UE.
· The local breakout should enable the service continuity during UE mobility. Especially, the long-lived session such as video streaming should not be interrupted as the UE attaches to the new eNB. The signalling overhead in the service continuity enabling procedure should be as little as possible.

Ideally, the local breakout solution should be invisible to the UE. Thereby, the legacy UE including the installed applications may benefit from the advantages brought by the MEC entity with the local breakout.
Based on the observations and requirements above, we propose to consider local break out and MEC as a solution to address end-to-end latency requirements of the next generation network.

Proposal 1: to consider local break out solutions at the means to improve end-to-end latency in 3GPP systems.

Proposal 2: furthermore, to consider MEC as a solution local break out solution.
4
Conclusions and proposals

Observation 1: even though local break out solutions have been targeted to reduce CN load, they also provide a viable solution for reducing the end-to-end latency by allowing placing application servers close to the edge.

Observation 2: LIPA and SIPTO enable the local breakout supporting limited session continuity. They require the modification on the existing network elements yielding the additional signalling overhead. The UE should have the knowledge about the service deployment at the network edge.
Observation 3: The TOF-based solution enables the local breakout over the Iu-PS interface. It cannot work in the LTE RAN or support service continuity.

Observation 4: The CSIPTO solution is the enhancement of the SIPTO solution. The demanding on the IP address preservation associated with the specific application in the UE should be additionally available to guide the PDN connectivity coordination.

Observation 5: MEC has the potential to address very stringent next generation network latency requirements and therefore should be considered in the current study.
Based on the observations above, we propose to consider local break out and MEC as a solution to address end-to-end latency requirements of the next generation network.

Proposal 1: to consider local break out solutions at the means to improve end-to-end latency in 3GPP systems.

Proposal 2: furthermore, to consider MEC as a solution local break out solution.
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