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Introduction

In SA2 the study 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 is close to completion. The intention is to split these nodes in two parts one handling control plane procedures and another handling the user plane.
In their last meeting SA2 made some progress but still final decissions are outstanding in TR 23.714. Some of the solutions under discusson have some effects on legacy nodes. 
The interface between Control plane function and User plane function is called Sx interface.
Status of the work in SA2 and relation to CT work
SA2 has started to define the procedures and the parameters to be transmitted within these procedures

Sx management procedures:

· Sx Setup Procedure: 
This procedure is initiated by the U-plane function in the following situations: User plane function power on; User plane function restart and User plane function detecting the control plane function failure;
· Sx Configuration Update Procedure
This procedure is initiated by the C-plane function to update Sx configuration data in the U-plane function:
· Sx Release Procedure

This procedure is initiated by the U-plane function to notify the C-Plane function that it cannot provide a service anymore.

Sx Session Management Procedures:

· Sx Session Establishment Procedure
Session establishment request is initiated by the C-plane function
· Sx Session modification Procedure

Session modification request is initiated by the C-plane function
· Sx Session termination Procedure

Session termination request is initiated by the C-plane function
Sx reporting procedures:

· Sx Report Procedure
The Sx report is initiated by the U-Plane function.

Node level and session level related events can be reported. It is open if this can be done with one procedure or if  a separate procedure is needed is FFS.

Looking at these procedures we find some similarities with procedures on S5/S8 between the SGW and the PGW which are handled by CT4. TDF functionality was handled by CT3.
Due to termination of PCC interfaces in PGW and TDF we find a number of PCC related parameters in the procedures for Sx.
Charging is expected to be in the Control plane function so the Sx need to support the necessary reporting from User plane function to Control plane function.

Restoration and recovery procedures are in the area of CT4 so CT4 has to analyse how these procedure are split between user plane function and control plane function especially CT4 need to analyse the impacts on F-TEID allocation.
CT4 needs to analyse the impacts on path management procedures (e.g. echo request/Response).

Interactions with the SGi interface to be analysed by CT3. If SA2 follows their requirement that the split of function shall not impact other nodes this impact should be minimal or none.
The final decision how LI is working is also outstanding this may have some impacts on the interface as well.
Summary, CT aspects
Regarding stage 3,  SA2 lists CT3 and CT4 within the TR. CT3 is referenced when it comes to PCC related issues and CT4 is referenced when it comes to procedures, TEID handling Restoration and path management.
The questions is what are the impacts for the groups, can the work be split and which group should take the lead. The work seems to be limited to define the Sx interface.
· From a ToR perspective Sx interface is a network internal interface which falls in the remit of CT4. Another argument could be that Sx has to transport a number of PCC parameters and PCC is in the remit of CT3.
· The Sx interface in SGW, PGW and TDF should be of the same basis we should avoid to have Sx for the split of SGW and PGW in CT4 and Sx for split of TDF in CT3.
· To split the procedures in bearer establishment, session setup and restoration procedures and PCC to make the split of work between CT3 and CT4 easy is not a way forward.

The base functionalities like bearer establishment, session setup and restoration procedures this seems to be the bigger part and PCC parameters are an addition on top of the base procedures. Therefore it is proposed that CT4 should take the lead of the work item (e.g. the lead on Sx interface).
Huawei intends to bring a WID as soon as SA2 study is getting mature.
Reference: 
TR 23.714 v 0.4.0
Annex for information: short summary of TR 23.714
The handling of DHCP/IPv6 router messages between user plane function and control plane functions are FFS.
UE IP address management performed by the control plane function is agreed as the preferred solution (it was also the only solution proposed up to now).

Some parameters are already identified which should be introduced on Sx e.g. a NodeID to identify the node, each session should have a session ID, a Correlation ID for Session MBR enforcement, ….
The TR also contain details which parameters should be send within a procedure, some of them are related to PCC.

Several scenarios where the C-plane function has to forward packets were discussed
Forwarding information for different scenarios

	
	Scenario description
	Forwarding information
	Applicable to

	1
	Forwarding of user-plane between UE and PDN, including mapping onto GTP-U tunnels and mapping between GTP-U tunnels
	Reference to an active bearer (e.g. F-TEID)
	SGW, PGW

	2
	Forwarding of IP address allocation related user-plane packets (e.g. RS/RA, DHCPv4/v6) between UE and CP function
	Information that the CP function is source/target 
	PGW 

	3
	Forwarding of RADIUS, Diameter and DHCP signalling between the external PDN / SGi and the CP function
	Information that the CP function is source/target
	PGW

	4
	Forwarding of packets subject to extended buffering of UEs in PSM, per solution in clause 6.1.1.10.2
	Information that the CP function is source/target
	SGW

	5
	Duplication and forwarding of user-plane packets subject to legal interception
	Indication that traffic is to be duplicated.

Reference to a target for the duplicated traffic (e.g. reference to CP function or LI system)
	SGW, PGW

	6
	Forwarding of packets between the UP function and the SGi-LAN for Flexible Mobile Service Chaining
	Reference to a predefined traffic steering configuration (e.g. Traffic-Steering Policy identifier)
	PGW, TDF


The solutions for extended buffering and LI are still under discussion, the current analysis is based on examples in the TR.
Two alternatives are under discussion on how to send UP packets between C-Plane and U-Plane function encapsulated within control plane messages or outside the signalling connection. Encapsulating data in control message is suitable for  small amount of  data for huge amount of data, data transfer outside the scope of control messages seems to be preferable
Stage2 intends to capture only the principle of forwarding it is up to stage3 to define the details.

Charging

For charging it is proposed that the U-plane function reports data and the C-Plane function generates the CDR. 
It is the task of the C-Plane function to request the necessary reporting information from U-plane function.

F-TEID-allocation

3 solutions are under discussion

Solution 1: F-TEID allocation/release in U-Plane  function

Solution 2: F-TEID allocation/release in C-Plane function

Solution 3: C-plane function providing pre-allocated GTP-U IP address and F-TEID to the user plane function (during restoration scenario)

Evaluation:

Solution 1 enables the allocation of the GTP-U IP address and TEID reflecting the blade level information, which allows the user plane function a more efficient resource management, e.g. the awareness of existing services of the user to be relocated. However, this cannot be realized by solution 2.

As mentioned in solution 2, since the user plane function could be controlled by multiple control plane functions, it will introduce additional complexity to the control plane function, e.g. partition of F-TEID and IP address, if this functionality resides in the control plane function. 
Solution 3 deals with the issue on U-plane node restart. This solution can be applied on top  of  solution 1 and 2.

In SA2 there was a preference to solution 1 (F-TEID allocation/release in U-Plane function). Regarding Solution 3 it was seen that for the solution feedback from CT4 is required

TAI list

SGW Service Area and TAI list alignment due to control plane and user plane split of SGW


- Partitioning of the SGW C-Plane into U-plane service areas ( is currently  the only solution which does not require MME changes)

- 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.

Final decision is outstanding.
Extended buffering for the UE in power saving mode
2 Solutions  are now proposed:
-Buffering in SGW Control plane function

-Buffering in SGW User plane function

Final decision is outstanding.

Sx Interface in a combined SGW/PGW. 

It shall remain possible in a deployment with separated control and user plane signalling for SGW and PGW part, but also to have a combined signalling between C-plane function and U-plane function in a combined SGW/PGW. 

Indication to analyse the combined node as well.
Performing LI functionality 
2 solutions are under investigation:

- 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.

Possible solutions:

- Control plane changing the user plane session identity

- SGW-C triggers MME to perform UP session identity change
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.
