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Introduction

In SA2 a study is ongoing to define a new architecture which intends to perform a split of control plane and user plane functional for S-GW, P-GW and TDF. The intention is to split these nodes in two parts one handling control plane procedures and another handling the user plane.
The new architecture should full fill the following requirements

-
be able to interwork with networks without the control plane and user plane split network functions (i.e. in case of roaming scenarios). In addition, split network functions should be able to interwork with network functions that are not split within the same network.

-
not impact UE and Radio Access Network.

-
not introduce new reference points other than those between S-GW’s, P-GW’s, TDF’s corresponding control and user plane functions.

-
use the S-GW/P-GW selection function of the MME/ePDG/TWAN for the selection of the control plane functional entities.

-
use the existing configuration based mechanism (in P-GW or PCRF) for the selection of the control plane functional entity of the TDF.

-
support one or more control plane functional entities interfacing with one or more user plane functional entities (e.g. to enable independent scalability of control plane functional entity and user plane functional entity).

Status of the work in SA2
SA2 is in the study phase of the work.

The following Key issue have been studied:
1) Functionality split into user plane and control plane functions
2) Selection mechanism for user plane functional entities

3) Change of user plane session identity (due to other than UE mobility scenarios)

4) Relocation of user plane functional entity due to UE mobility
Functional split into user plane and control plane functions

On functional split SA2 is doing the analysis based on procedures in TS 23.401 and TS 23.402 i.e. which procedure are only valid for user plane or control plane or both. This analysis is done on a per node basis.

Restoration procedures are in the area of CT4

Charging impacts are in the area of SA5

On the functional split SA2 is analysing several procedures and possible solutions.
a) Regarding GTP-U IP address and TEID allocation three solutions are under discussion:


- F-TEID-U allocation / release in the user plane function 

- F-TEID-U allocation / release in the control plane function

- Control plane function providing pre-allocated GTP-U IP address and TEID to the user plane function (during restoration scenario)

b) For online charging, offline charging and usage monitoring one solution mentioned


- Charging interfaces from the control plane function
c) SGW Service Area and TAI list alignment due to control plane and user plane split of SGW


- Partitioning of the SGW CP

- on Solutions based on signaling between MME and SGW-C two variants are under discussion one assumes that TAI list can be allocated after interaction with SGW and the second assumes that the TAI list can be modified after interaction  with  the SGW


- Decoupling TA handling and SGW UP selection this solution  requires that the Service Request procedure is modified so that SGW TEIDs can be changed during the Service Request procedure.
d) UE IP address management (analysis whether UE IP address management as well as RADIUS / Diameter interfaces on SGi is performed in the user plane or control plane function)


- UE IP address management performed by the control plane function
e) the functionality supported by the user plane function, this is  the discussion on optional functionality and how the support is indicated to  its peer (e.g. PGW pause of  charging, Monitoring, NBIFOM).

- Protocol based advertisement of supported functionality by the user plane function
f) supporting extended buffering for the UE in power saving mode

- Supporting extended buffering for the UE in power saving mode in the control plane function
d) 3GPP specific information at the user plane function, to analyse which 3GPP specific information, including subscriber’s and UE’s permanent identities, should be provided or should be avoided towards the user plane function.

- Not providing subscriber’s or UE’s permanent identity to the user plane function
e) 
performing LI functionality

- Terminating the LI related reference points in the control plane function

- Lawful interception architecture with the X3 reference points terminating at the user plane function
Selection mechanism for user plane functional entities
On user plane selection SA2 is analysing the trigger points for selecting a node for the user plane like PDN establishment, handover, Service request and load balancing scenarios and procedures. The analysis also covers combined nodes procedures. These user plane selection impacts the DNS procedures.
Two Solutions are currently under investigation:

-User plane selection by the control plane of the corresponding functional entity (interaction  with key issues 3 and 4)

-Combined control plane function selects combined user plane function
Change of user plane session identity (due to other than UE mobility scenarios)
The control plane may need to trigger changing the user plane session identity e.g. for load balancing, this is only valid for SGW and PGW, TDF is not impacted.

One solution is under investigation:

-Control plane changing the user plane session identity
Relocation of user plane functional entity due to UE mobility
This may require to select a different user plane entity (SGW-U and PGW-U) closer to the UE during handover and tracking area update.

Three Solutions are currently under investigation:

- Service area alignment of SGW control plane with SGW user plane

- SGW user plane change triggered during two subsequent procedures

- SGW user plane change during mobility procedure
The solution evaluation is ongoing no conclusion are made so far.
Summary, next steps

Restoration and recovery procedures are in the area of CT4 so CT4 has to analyse how these procedure are split between user plane and control plane nodes.

SA5 will analyse possible OAM and charging impacts and they may provide additional requirements to CT4.
As soon as SA2 has concluded on stage 2 procedure or at least has agreed on the principle stage 3 work can start which is to define the protocols between:

· SGW for control plane and SGW for user plane

· PGW for control plane and PGW for user plane

· TDF for control plane and TDF for user plane

It would be CT4 task to decide on a protocol for these interfaces and specify the interface and take into account possible requirements received from SA5

Huawei intends to bring a WID as soon as SA2 study is getting mature.
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