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1. Introduction 
RAN#71 agreed a new SI: Study on Context Aware Service Delivery in RAN for LTE. One requirements of the SI is: How E-UTRAN could support RAN based local cached delivery, local breakout;

RAN3#91bis agrees to identify the issue for the long backhaul latency [2]
The issue may arise in cases where the distance between the RAN and the node hosting the application content is long or the number of routers on this route is high. In these cases long transportation latency may be experienced. Consequently certain kinds of service may be impacted significantly due to the long latency. For example, backhaul delay increases the TCP RTT, therefore if TCP is configured in a way that it cannot cope with such delays, TCP throughput can be affected.
In this paper, we analyze the issue and propose to consider solutions based on RAN side local caching to fix the issue.
2. Discussion 
2.1 RAN side local caching
The backhaul latency mainly depends on two important factors 1) the backhaul bandwidth usage 2) the distance between the UE and the node hosting the application. The solution to fix the issue for the long backhaul latency agreed in [2] should consider how to reduce the two factors.

· For the technique in the previous releases, e.g. SIPTO@LN and LIPA, the design principle of it is mainly for the overhead reduction of the backhaul bandwidth.

· For Local Caching, by means of keeping local copies of frequently requested contents, it has been widely deployed in internet and its benefits have been verified in significant improving web performance, significant reducing the upstream bandwidth usage and significant improving QoE.  

In hence, both SIPTO@LN/LIPA and Local Caching are greatly beneficial for the reduction of the backhaul bandwidth usage. But Local Caching has further advantage at the factor 2 W.R.T that the content requested by UE in Local Caching is far near to the UE against that in SIPTO@LN/LIPA.

As shown in Fig.1, the local caching at mobile network may be CN side local caching and RAN side local caching. Many operators have already deployed CN side local caching, e.g. the local caching behind the PGW, but it cannot take place of RAN side from the perspective of a faster cache access.
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Fig.1 local Caching

Also single level cache implementation is not optimized. Operators’ backhaul bandwidth requirements increase day by day W.R.T more and more data with large size and frequent small data, e.g. the video and instant news. The video service increases dramatically along with the deployment of LTE-Advanced in many countries. The frequent and repeated transmission of the instant news also eats up great deal of bandwidth. In internet, the multi-level caching is the common caching implementation to speed up the cache access and make it possible to hold a large number of cache objects. So in cooperation with CN side local caching, RAN side local caching could enlarge the capacity of cached content and reduce the frequency of cached content update in CN side local caching.

In hence, even with the CN side local caching, RAN side local caching still has the great potential in improvement on the long backhaul latency. The RAN side local caching and CN side local caching can also construct a multi-level caching to maximize the positive effects of caching. In hence, RAN side local caching is worth being studied.  

Proposal1: propose to agree to study solutions based on RAN side local caching to improve long backhaul latency.
2.2 TP
Solution X: RAN side local caching

The RAN side local caching is the local caching deployed nearby RAN side. It shortens the distance between the UE and the content requested by the UE at most and also is beneficial for reduction of the backhaul bandwidth cost. The deployment of RAN side local caching can be collocated or standalone. 

The collocated deployment scenario 

The local cache is collocated with the eNB. 
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Fig.X-1 the cache is collocated with the eNB
The standalone deployment scenario 

The standalone local cache may be deployed totally standalone or deployed in the middle of the S1-U.
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Fig.X-2 the cache is standalone
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