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1  Introduction
At RAN3#69 meeting it was agreed in principle that the introduction of TOF (SIPTO) related changes in RAN specification for the completion to SA2 rel-10 work, but the actual method to implement it in RAN3 specification is still under discussion.
This document lists some possible ways to introduce the Traffic Offload at UTRAN Iu-PS.
2 Discussion
The Selected IP Traffic Offload (SIPTO) could be achieved by deploying TOF at Iu-PS, as the Figure .1 presented [2]. The TOF is provided with Iu-PS interface to RNC and or HNB GW and SGSN. 
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Figure 1: Selected IP Traffic Offload from Traffic Offload Function (TOF) deployed at Iu-PS
The principal of TOF for SIPTO is to offload the traffic of dedicated RAB from CN in favour of direct IP connection. The TOF is acting transparently for the RAN nodes.  In order to achieve RABs traffic offload, the TOF needs to interpret RANAP/NAS message and store UE context.
From RAN perspective, it seems ambiguous if TOF is a logical node or a function as described in SA2 specifications [1,2]. TOF named as a function, Traffic Offload Function, can be collocated with RAN node (RNC/HNB-GW) and above RAN.  
For RAN there are two different ways to handle it: TOF can be a logical node or a function
The details of the RAN interpretation implementation of TOF are discussed in detail below: 
2.1 Handle TOF as a Function 
Principal:

As described by SA2, TOF is a function supported in several RAN nodes [1, 2].

TOF is a “high-level” function which applies at first when RAN received RABs relative messages. When TOF is supported by the RNC (or HNB-GW), the RNC (or HNB-GW) activates the TOF function and applies it on all message received on RANAP before any other messages management.
Stage 2 impacts:

TS 25.401 [4]:


Some general descriptions are added to define the TOF function in the UTRAN.

TS 25.410 [5]:

It is required to define the function description for TOF e.g formal SIPTO at stage2. TOF is introduced as an Iu (Iu-PS) capability. TOF may be seeing as a new set of functions for Iu like “traffic management” so we prefer to not introduce a new set of functions. Between the alternative to see TOF as U-Plane (RNL) Management function or Co-ordination Function we have a preference to assign TOF as a Co-ordination function because TOF selects a direct APN Node instead of let traffic goes to the CN. The function split table for the RNC is modified accordingly. The detailed TOF description refers to TS 23.060 [2]
TS 25.467 [6]:
The impact on HNB-GW are minimized, the SIPTO abbreviation is introduced and the on the functional split table is update as other Iu functions i.e. NNSF. 
Stage 3 impacts [7]:

In order to activate SIPTO at Iu-PS, the SGSN shall send the offload relative parameters including MSISDN, APN, Charging Characteristics to the RNC to indicate a RAB to be offloaded is requested to be setup. 
The RANAP addition for the offload parameters, it is proposed to introduce transparent container. This information includes the offload parameters for TOF. If the RNC (or the HNB-GW) supports the TOF function it will apply it otherwise RNC will ignore it. 

Option: introduce the SIPTO parameters directly in RANAP [7].
This solution proposes to add MSISDN, APN and the charging characteristics directly in RANAP message as additional RABs option Information Elements like usual new functionality. The information is then used per RABs. 
If the RNC (or HNB-GW) supports the TOF function it will apply it otherwise RNC will ignore the optional IE as all unsupported functions. 
2.2 Handle TOF as a Logical Node 
Principal:

TOF is a logical entity above the RNC in RAN architecture. 
TOF is applies only with Iu-PS (on the top of the Iu-PS). The Iu-PS enhancement with TOF dedicated Information Elements is terminated in the TOF logical node and the Iu-PS has no change for the RNC e.g. TOF has enhance Iu-PS at north-bound and rel-10 Iu-PS at south-bound to the RNC. Of course TOF as a logical entity may be implanted in the RNC as an implementation choice.
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Figure 2: UTRAN Architecture with the TOF logical entity option 

Stage 2 impacts:

TS 25.401 [8]:

The TOF is defined as a logical entity – this does not preclude the possibility that it may be part of another network element (RNC/ HNB-GW, SGSN)– whose function is only the offload of selected IP UTRAN traffic (SIPTO).

When the TOF is not part of another network element, Iu-PS interface is defined as interface:

· Between the CN and the TOF,

· Between the TOF and the RNC.

When Iu-PS is supporting between the CN and the TOF, the SIPTO Information Elements to corresponding RANAP instance for traffic offload over Iu interface may be used [31]. 
The SIPTO UTRAN function at TOF logical entity is defined, the detailed description is referring to TS 23.060 [2]. 
TS 25.410 [9]:

The TOF logical entity is acting as an UTRAN Access point but it is supporting only offload the traffic functions [2]. 
The function relative to the C-Plane and U-Plane between RNC and CN are transparent to the TOF logical entity. TOF logical entity only applies on traffic offload Information Elements i.e received by SGSN in case of RAB offload and not propagated its to the RNC. 
For the north-bound of the TOF logical entity the Iu-PS needs to be enhanced like it was presented in the first part for TOF introduction as a function.
Note in this case there is no impact on TS 25.467 according to the fact IP-ps is the interface from the TOF logical entity to the HNB-GW.

Stage 3 impacts [10]:

As we describe below the stage3 impact on RANAP to specify TOF as a logical entity are pretty similar to TOF described as a function. The RANAP protocol need to be enhance for the north-bound of the new TOF logical node. 

The main difference is this enhancement of Iu-PS in RANAP is only used when TOF is supported by the target RNS. 


Note: RAN3 has already implement Information element which is only used for a logical or physical node in the middle between eNB and CN e.g the GUMMEI information provided to the HeNB GW over S1 (S1-AP 8.6.2.1):




“If the eNB does not support NNSF and the eNB has received from the radio interface the GUMMEI IE, the eNB may include it in the INITIAL UE MESSAGE message.”
The south-bound of TOF logical node is usual Iu-PS and there is no change for the RNC. TOF will ensure the removal of additional information to the RAN nodes.
The RANAP impacts for the enhancement of the Iu-PS are similar in principal to the change described above when TOF is described as a function. The Information Elements are similar, only the text procedure is different. 
Additional considerations:
Transparent Container usage for TOF information over Iu-PS:
From stage3 implementation point of it is also possible to impact RANAP more transparently by the introduction of a transparent container where it may be duplicated the RAB Id information and then it may associated the necessary information to allow the traffic offload. This approach makes less visible, closed the TOF impact on the current specification but in principal it is similar to the approach proposed above.
New Iu:

It is possible to consider a new Iu, Iu-TOF, from SGSN to TOF logical entity (north-bound). However:

1. an immediate consideration is missing of alignment with SA2 specification which required at Iu-PS the inspection by TOF of RANAP message [2],   
2. to provide SIPTO, the TOF needs to inspect the RAB information provided by the SGSN to the RNC. This information is conveying over the Iu by RANAP. It seems then difficult to provide a full new specification without fully duplicate RANAP, 
3. it seems also difficult to maintain a full new specification according to the fact all future change impacted RANAP will probably need to be reflected in the new specification,

4. about the consideration to develop a new specification, “ala S12”, TOF need dedicated IEs in the protocol and then impact the ASN.1, it is useless to expect a virtual specification without impacting IU-PS.
We would like to highlight again that’s the TOF as logical node proposal proposed to impact the Iu-PS (RANAP) only when TOF is supported by the target RNS. This change is essentially reflected at stage3 by a different implementation as TOF function. 
2.3 Common issue on RAN Architecture
Independently of the choice of the implementation of the TOF, as logical node (Figure 3) or as function (Figure 4), we see can that’s Ga and Gi CN interfaces are now terminated in RAN.  This issue is not only relative to SIPTO but also to LIPA we propose to discuss it in [11].
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Figure 3: UTRAN Architecture with the TOF as function
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Figure 3: UTRAN Architecture with the TOF as logical entity
3 Conclusion
This document illustrates two possible ways to implement TOF in RAN specification: a logical entity or a function.
Basically;

· The functional approach proposes to introduce SIPTO as function of the UTRAN Iu-PS implemented in the RNC. This impact mostly RANAP.

· The logical entity approach proposes to limit the RNC impact by the introduction of TOF logical entity above the RNC. The new logical entity only implements SIPTO and is transparent to other UTRAN function. This mostly impacts the global UTRAN architecture and the changes proposed by function approach needs anyway to be implemented in RANAP to support SIPTO on Iu-PS interface between CN and TOF.

We kindly ask to RAN3 to discuss theses approach in detail and open the relative CR in order to reach a consensus on the alternatives. CRs for both solutions have been prepared(
Function approach: Stage 2 CRs for 25.401 [4], 25.410 [5] and 25.467 [6], stage 3 CR for RANAP: [7]
Logical Node approach: Stage 2 CRs for 25.401[8] and 25.410[9], stage 3 CR for RANAP [10]
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