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1. Introduction
The LTE R15 WI (RP-172726) for long backhaul latency reduction for Video service has been nearly completed. The following agreements were reached in RAN2 for local caching [1]:
RAN2#99 Agreements:

-
UE assistance information bit is introduced for local caching when local cache is co-located with the eNB.

-
Introducing this UE assistance information bit is not intended to change the specified architecture for local caching in RAN3 and/or open discussions for specifying a new local-caching architecture as part of this WI.

-
The mechanism to be specified shall not make eNB service-aware.

Local cache was introduced firstly in TR36.933. It could be deployed in the network close to the UE to store in advance internet content, e.g. popular videos, which has high probability of being requested by a large amount of users. In this way users can get the required data faster, i.e. without the need to get the data directly from the service provider’s server.

There are several structures of deploying the local cache [1], and the RAN2 WI only focusses on the enhancements for collocated local cache, whose structure is shown below:
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The only agreed enhancement for the local cache is to introduce an assistant AILC bit (R2-1808301) in LTE PDCP data PDU for UE to inform the eNB which UL PDCP data PDU should be delivered to the collocated local cache. There are no further discussions for other aspects. 

However it’s not clear whether the above enhancement will lead to any impacts to EN-DC. In this paper we then discuss the local cache impact on EN-DC.

2. Impacts to EN-DC

Not all the network contents are suitable to be accelerated by the local cache. The local cache aims to support services which have a geographic characteristic, i.e. services required by a big amount of users gathered in a certain geographical area. For example:

· Local live broadcast for, e.g. sports games such as football, basketball, racing competition or big concert, to serve the scene audience who has bad visual field or want to review the key moments.

· Advertisement videos in a big market or an exhibition, to allow the customers to scan the interested products.

In these kinds of use cases, the cached contents are only acquired by users in a geographical area, the content volume is limited and affordable for the local cache, and the content acquiring ratio is relatively high, leading to real benefit for the operators.

Observation 1: the typical usage of local cache is to support geographical services which have significant throughput requirement, and are used with high ratio by a large amount of users gathered in a certain area, e.g. local live broadcast in a stadium or advertisement videos in a large department store.

In EN-DC, the local cache can be deployed in the MeNB, but may not be deployed in the SgNB due to no AILC bit support in NR PDCP. The services (e.g. Video) accelerated by the local cache usually require relatively big radio resource in MCG. In EN-DC this kind of service is suitable to be relocated to the SN to reduce the MCG load. However in this way the relocated service will lose the acceleration since the SgNB PDCP entity doesn’t support AILC bit. Due to similar reason, the MN terminated SCG bearer/split bearer type also cannot be used for the accelerated service since NR PDCP is mandatory required for these bearer types. Only MN terminated MCG bearer can be used to support the local cache acceleration, however it will increase the MCG load.
Observation 2: Since AILC bit is not supported in current NR PDCP, in EN-DC a service can be accelerated by the MeNB local cache only by using MN terminated MCG bearer, which will increase the MCG load. Otherwise the service will lose local cache acceleration which also harm user experience and system efficiency.

In the local cache usage scenarios, e.g. local live broadcast in a stadium, there are usually thousands of users which have huge downlink throughput requirements. An LTE network may not be able to handle the situation, while EN-DC would be suited to support the requirement. However the contradiction mentioned in observation 2 limits the cooperation between EN-DC and local cache. 

Observation 3: the local cache enhancement and EN-DC are both completed in R15, however in the typical local cache usage scenario, EN-DC cannot help to reduce the LTE load due to the contradiction mentioned in observation 2.
One possible way to solve the issue is RAN2 to discuss whether to introduce the AILC bit in NR PDCP as well. Considering that there’s no discussion on whether 5GC can support local cache, we propose to have the limitation that in R15 the AILC bit in NR UL PDCP data PDU can only be configured for EN-DC, i.e. it cannot be configured in case of NR standalone and MR-DC with 5GC.
Proposal 1: Discuss whether to introduce the AILC bit in NR PDCP to ensure that the local cache deployment can be well supported by EN-DC. 

Proposal 2: In R15 the AILC bit in NR UL PDCP data PDU can only be configured for EN-DC, i.e. it cannot be configured in case of NR standalone and MR-DC with 5GC.

3. Conclusion

Observation 1: the typical usage of local cache is to support geographical services which have significant throughput requirement, and are used with high ratio by a large amount of users gathered in a certain area, e.g. local live broadcast in a stadium or advertisement videos in a large department store.

Observation 2: Since AILC bit is not supported in current NR PDCP, in EN-DC a service can be accelerated by the MeNB local cache only by using MN terminated MCG bearer, which will increase the MCG load. Otherwise the service will lose local cache acceleration which also harm user experience and system efficiency.

Observation 3: the local cache enhancement and EN-DC are both completed in R15, however in typical local cache usage the scenario, EN-DC cannot help to reduce the LTE load due to the contradiction mentioned in observation 2.
Proposal 1: Discuss whether to introduce the AILC bit in NR PDCP to ensure that the local cache deployment can be well supported by EN-DC. 

Proposal 2: In R15 the AILC bit in NR UL PDCP data PDU can only be configured for EN-DC, i.e. it cannot be configured in case of NR standalone and MR-DC with 5GC.
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