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1   Introduction
In RAN#71 meeting, the SI: Study on Context Aware Service Delivery in RAN for LTE was approved. And the objective of the study item [1] is to:

 -
Study and if possible identify the use cases and requirements for Context Aware Service Delivery
-
For more efficient use of resources and better user experience (e.g., saving battery life, shorter E2E delay, and etc);

-
Study and analyse the potential impact to architecture, protocol, and signalling to support Context Aware Service Delivery in E-UTRA 
-
How E-UTRAN could acquire service specific information;
-
How E-UTRAN could support RAN based local cached delivery, local breakout;

-
How E-UTRAN could support RAN optimizations based on context awareness.
In this contribution, we analyze the necessity to introduce local cache and local breakout scheme in RAN side.
2   Discussion

The requirement and solution to support local breakout has been discussed for a long time. Support of Local IP access for the Home (e)NodeB Subsystem and of Selected IP traffic offload for the Home (e)NodeB Subsystem and for the macro layer network is required in TS 22.220 [2] and TS 22.101 [3]. Local IP Access (LIPA) provides access for IP capable UEs connected via a H(e)NB (i.e. using H(e)NB radio access) to other IP capable entities in the same residential/enterprise IP network. The SIPTO function enables an operator to offload certain types of traffic at a network node close to that UE's point of attachment to the access network. There are several different architectures to support LIPA and SIPTO functions have been already supported.
·    In release 10, LIPA is enabled by using a Local GW (L-GW) equivalent to a P-GW collocated with the HeNB. The basic principle for LIPA is established by the UE requesting a new PDN connection to an APN for which LIPA is permitted, and the core network selecting the Local GW associated with the HeNB and enabling a direct user plane path between the Local GW and the HeNB as specified in TS 23.401 and TS 36.300.

[image: image1.emf] 

L   -   GW  

S10  

E - UTRA UE  

S1 - MME  

S11  

E -   UTRA - Uu  

S1 - U   S5   HeNB   SGW  

MME  

E - UTRAN network elements  

EPC network elements  

Local IP access network elements  

LIPA  

Other  

IMS  

Inte rnet  

Etc.  

SGi  

Gx  

Rx  

PDN GW  

PCRF  

Packet data network (e.g. Internet,  Intranet, intra - operator IMS  provisioning)  

L - S5  


Fig.1. Network Architecture for LIPA

·    In release 10,  SIPTO above RAN is introduced which 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 in the MME which takes into account the location of the user for the PDN connection/PDP context activation.
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Fig.2. Network Architecture for SIPTO above RAN

·    In release 12, SIPTO at the Local Network function is introduced, i.e. SIPTO@LN with stand-alone L-GW and SIPTO@LN with collocated L-GW.  The architecture of SIPTO@LN with collocated L-GW is same with LIPA as shown in Fig.1. And architecture of SIPTO@LN with stand-alone L-GW is provided in Fig. 3.
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Fig.3. Network Architecture for SIPTO@LN with Stand-alone L-GW
The basic functions for each architecture are listed in the Table 1.
Table 1. Summary of basic functions for LIPA and SIPTO

	
	Offload granularity
	Admission Control
	Mobility
	Enforcement of QoS
	Charging

	LIPA
	per APN basis
	UE requests LIPA activation with additional LIPA PDN connection.

The MME verifies the UE authorization to request LIPA activation for the requested APN at this CSG
	No support
	No interface between the L-GW and the PCRF is specified and there is no support for dedicated bearers on the PDN connection
	Not specified

	SIPTO above RAN
	per APN basis
	MME decides to treat on a per APN basis as to whether or not to use SIPTO.
Selecting a set of GWs (S-GW and P-GW) for the PDN connection is achieved by core network.
	Support 
	As normal 
	As normal

	SIPTO@LN with stand-alone L-GW
	per APN basis
	MME is responsible to select the optimal LGW for the SIPTO PDN connection.
	Partial support (e.g. mobility is allowed in the local network)
	No interface between the L-GW and the PCRF is specified and there is no support for dedicated bearers on the PDN connection
	Not specified

	SIPTO@LN with collocated L-GW
	per APN basis
	MME decides to activate the SIPTO@LN for the requested APN based on SIPTO permissions in the subscription data and received collocated L-GW IP address;
	No support
	No interface between the L-GW and the PCRF is specified and there is no support for dedicated bearers on the PDN connection
	Not specified


Since several architectures with multiple functions to support different requirement and scenarios have already been specified since release 10 as listed as above, the requirement for further enhancement should be clarified and whether the existing architectures and functions can stratify the requirement should be identified.
Proposal 1: Whether the existing architectures and functions of LIPA and SIPTO to support local breakout are sufficient or not should be clarified.
Local cache could bring short E2E delay by caching the data in the local edge. One of the local cache solutions is CDN (Content Delivery Network) which is applied in wide-range. The other possible solution is Local cache inside eNB. To support local cache inside eNB, the network needs to know the service identifier or requested content for which service/content is subjected of caching which is not possible when HTTPs is used. For HTTP case, from network architecture point of view, local cache inside eNB is totally eNB implementation issue which does not need to be discussed in the standard. 

Proposal 2: Local cache inside eNB has no impact on network architecture.
3   Conclusion

In this discussion, we analyze the necessity to introduce local cache and local breakout scheme for Context Aware Service Delivery. Based on the analysis, it can be seen that there is mature local cache and local breakout scheme now. So it is proposed that:
Proposal 1: Whether the existing architectures and functions of LIPA and SIPTO are sufficient or not should be clarified.
Proposal 2: Local cache inside eNB should not be discussed in Context Aware Service Delivery.
The corresponding TP is also provided in R3-160631.
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