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1 Introduction

During RAN#76 meeting, a new WI on ‘Further enhancements on Video Enhancements for LTE’ was approved in [1], of which the second objective is quoted as follows:
· Long backhaul latency reduction for Video service. Specify solution for local caching for UE assistance video request
·     Identify solutions for local caching for which CN functionalities and principles defined in section 5.1 of   TR36.933 are respected when applied to local caching. [RAN3]

·     How, any assistance information needs to be provided to the RAN, e.g., based on service or bearer type. [RAN2, RAN3]
·     How RAN should perform UE eligibility check to guarantee UE credibility/integrity. For example the eligibility check may be achieved by new S1 procedure or reuse existing S1 procedure with new IE. [RAN2, RAN3]
·     Analyse potential impact of UE mobility on the local caching solution to avoid additional UE eligibility check for UE in mobility state between different eNBs.  E.g., whether to transfer UE eligibility check information from source eNB to target eNB during HO. [RAN3]
Note: the solution shall not rely on user data detecting in the eNB;

In this contribution, we analyse how to achieve the objective, and then present a detailed solution for local caching.
2 Discussion

2.1 Background

As stated in [1,2], long backhaul latency 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 E2E delay may be experienced. If the E2E delay increases, the TCP RTT increases and the TCP throughput may decrease, which may impact the user experience [2].

 It was concluded that the MNO could manage to address the problem by taking advantage of the ‘local caching’ [2].  
Storing contents/services in the local cash could shorten the transmission latency of the data packets to the subscribers, and therefore better quality of experience could be achieved. However, taking into account the huge amount of services/contents available on internet, the local cache has no choice but to include the most popular contents or services. Thus, the mechanism of identifying whether or not the requested content/service matching the content cached in advance is needed. So far there are two options for this mechanism. One is the well-known DPI and the other is UE-assisted solution.
2.2 Assisted information provided by the UE
UE-assisted local cache solution is presented in [2]. This solution avoids DPI at the S-GW which is costly and difficult to implement. Specifically, for the requests sent to the website wherein the HTTPS protocol are used for security purposes, DPI can’t work. UE-assisted solution seems to be the only available solution for this case. Note that according to [3], there exists a trend that increasingly more network traffic is encrypted by HTTPS nowadays globally. Therefore, we propose that UE providing assisted information for local cache matching should be supported.
Proposal 1: UE should provide assisted information to enable local caching.


As an example, the mechanism of UE-assisted local cache consists of the following three steps in order:

Step 1: Network broadcasts an information list including the services already local cached. If a UE initiates a service included in the list, it will then add an indicator to the service request message. The service information list may contain information of services from content providers holding agreements with the MNO. Note that the information list could be refreshed dynamically by the MNO.

Step 2: Network needs to check whether the UE is legal for the selective acceleration (cache) request from core network. During handover procedure, the eligibility check result may be transferred to the target eNB to avoid second eligibility check. Meanwhile, the indicator in step 1 can also be transferred to the target eNB to assist the selective acceleration.
Step 3: If the UE is legal for the selective acceleration (cache) request, Network uses local path otherwise uses traditional path. 

The exchange of information to RAN regarding the eligibility of UEs for local cache services may be achieved in different alternatives, e.g. at UE context setup. This solution can be applied to all the potential deployment options regardless of where the cache is deployed.

2.3 Modification of the PDCP PDU format 
Regarding adding the indicator, two alternatives could be considered via PDCP head of the packet for service request.

The bitmap of designated bit(s) contained in the PDCP head could be mapped with the acceleration maker or the services/contents stored in the local cache, illustrated as follows:  

Alternative 1: acceleration mark is carried via the PDCP head of the data packet
· Use one bit (0/1) reserved in the PDCP structure to indicate the network whether this packet is eligible for acceleration.
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Alternative 2: service indicator is carried via the PDCP head of the data packet
·    Use one reserved bit in data PDCP structure, denoted as “I” which carries “1” or “0” to indicate whether the conventional “Data” fields are occupied by the service indicator information. 

·    If “1” detected, Network will search for the corresponding service indicator information at the fixed field, e.g., first 8 bits of Data field. If “0”, network will treat it as a traditional packet. 
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Note that as mentioned before, the contents camping on the local cache should be allowed to be refreshed dynamically, for example, based on either the changes made to the priorities of the contents or changes of the cached contents. As a result, the mapping between the service indicator and the content/service should be allowed to be changed accordingly.

3 Conclusions

In this contribution, we discuss the usefulness of local caching to reduce the E2E backhaul latency. Also, detailed steps of UE-assisted local caching and a related solution of modification of the PDCP PDU format to support it are presented.
We propose:

Proposal 1: UE should provide assisted information to enable local caching.
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