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1 Introduction
In RAN#75 meetings, following objective is included in [1] 
· 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]
Some possible cache deployment architectures were captured in TR36.933 [2].
This contribution discusses possible cache deployment architecture options which may satisfy the above objective. 
2 Discussion
Option 1: Cache Server Collocated in the eNB
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Figure 1 Cache server collocated in the eNB

As described in [3], this option may not require any change to the standard, and can be considered as the eNB’s implementation issue.  However, since the local cached traffic does not go through PGW or LGW, Charging may not be always possible, but for offline charging, it works.
Option 2: Cache Server after P-GW/LGW/Standalone GW
In this option, the standalone cache server connects to the P-GW, L-GW or standalone GW integrating SGW and LGW. Current standard already supports SIPTO. As described in [3], the SIPTO function allows two options: 

· SIPTO above RAN: it can be achieved by selecting a set of GWs (S-GW and P-GW) that is geographically/topologically close to a UE's point of attachment.

· SIPTO@LN: it can be achieved by selecting a L-GW collocated in the eNB, or a standalone GW in the RAN. 
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Option 2-1 Standalone Cache Server and SIPTO above RAN

Option 2-2 Standalone Cache Server and SIPTO@LN with standalone GW
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Option 2-3 Standalone Cache Server and SIPTO@LN with collocated L-GW
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Figure 2 Standalone Cache Server after P-GW/LGW/Standalone GW
All above sub-options of Option 2 are consistent with identified principles. However, the 3 sub-options may have different performance:
1. Option 2-1, since SGW/PGW is very unlikely to be deployed for a small coverage, local caching is difficult;
2. Option 2-2, standalone GW can be flexibly deployed to fulfil requirements of local caching;
3. Option2-3, collocated eNB and LGW, may be very suitable to cache at hotspot areas;
Moreover, since SIPTO requires APN configuration on the UE, it cannot be widely applied: first, APN configuration have difficulty being applied in some terminals, e.g. IOS devices; second, APN configuration also has scalability issues if each cached application requires a mapping APN. This may be enhanced by introducing UE initiated content request with specific traffic indication, as described in [2].
Option 3: Standalone Cache Server in the Middle of S1-U

In this option, the cache server is in the middle of the S1-U. The cache server intercepts the S1-U packet, and generates the replay in case a match is found in the cache server.
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Figure 3 Standalone cache server in the middle of S1-U

With this option, policy and charging control, lawful interception can be achieved with some CN enhancements.
Option 4: Standalone Cache Server off the S1-U Path
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Figure 4 Standalone Cache Server off the S1-U Path
In this option, the cache server is in a separate user plane. eNB may need to extract IP packet and make decision on IP packet forwarding, i.e. towards SGW or towards local cache. This option may bring about following impact:
1. Security between eNB and cache needs to be enhanced, e.g. by IPSec;
2. The policy and charging control may be difficult to achieve;
3. Lawful interception by PGW becomes difficult.
Proposal 1: RAN3 to take above analysis into consideration and to focus on Option 2-2, 2-3 and Option 3 as candidate deployment architectures.
3 Conclusions
This paper analyzes possible cache deployment architecture options which may satisfy the above objective. The paper concludes with the following proposal:
Proposal 1: RAN3 to take above analysis into consideration and to focus on Option 2-2, 2-3 and Option 3 as candidate deployment architectures.
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Option 2-1 Standalone Cache Server and SIPTO above RAN


Option 2-2 Standalone Cache Server and SIPTO@LN with standalone GW
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Option 2-3 Standalone Cache Server and SIPTO@LN with collocated L-GW
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