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Abstract of the contribution: This contribution proposes to add a function description for selection of the UP function by its respective CP entity as concluded in TR 23.714, with few enhancements and clarifications.
Discussion

The proposal below provide clarifications and enhancements to TR 23.714 on following points:

· About the configuration of CP and UP entities, there are discrepancies between clauses in TR 23.714. As stated in clause 6.2.1.1.4, the CP entity is not configured with the list of UP entities it can use. Instead, UP entities will connect to their CP entities with Sx setup, and each CP entity will maintain the list of UP entities having Sx established with the CP entity. UP needs to be configured with the IP address or FQDN of their CPs. This is stated in clause 6.1.1.14.1.1 (Sx steup procedure) as follows:

"Since the user plane function may be added or removed dynamically in the system and there are considerably more user plane than the control plane functions, ideally the user plane function should initiate the connection to the control plane function, for the purpose of exchange of e.g. identities of the user plane function for communication, the features supported by user plane function, etc."
This requires the user plane function to be provisioned with the identities of the control plane functions e.g. FQDN or IP address so that it can connect to the control plane function when initiating this procedure.
· Load balancing between UP entities is necessary, hence it is not proposed as an option.
· It is clarified that the weight factors can be provided by the DNS server when the SGW-C queries the DNS for UP entity selection with the UE location, but also from the UP entity itself when a DNS query is not used. 
· In order to enable the colocation of SGW-U and PGW-U when it is possible, the MME/SGSN may indicate whether it is preferred to select a collocated node or a topologically closer node, e.g. for SIPTO above the RAN; the SGW-CP may also indicate to the PGW-C whether it is preferred to select a collocated node or a topologically closer node. The SGW-C may also provide a "Recommended PWG-U Node ID" that the PGW-C may attempt to select.
Proposal

It is proposed to update TS 23.214 as follows:
5.X 
User Plane selection function

5.X.1 
General

The selection of the user plane entity (SGW-U, PGW-U, TDF-U, combined SGW/PGW-U) is performed by its respective control plane entity (SGW-C, PGW-C, TDF-C, combined SGW/PGW-C). 

The selection of user plane entity considers the following user plane entity deployment scenarios:

· Centralized in the core network;

· Distributed at the edge network above RAN;

· Distributed at the edge RAN local network, as a stand-alone entity.
Each UP entity is configured with the list of CP entities (i.e. IP address or FQDN) it has to establish a Sx connection with. The control plane entity maintains the list of IP addresses of the user plane entities it has established Sx sessions with.

The control plane entity shall be made dynamically aware on the user plane entities load and capacity information for which it has an established Sx session as specified in clause xx. The control plane entity may be provided with a weight factor for each user plane entity from a DNS server or from the user plane entity over Sx (for the case the control plane entity does not use DNS for UP entity selection), which then can be used for user plane entity selection as specified in clause xx. 
The exact set of parameters used for the selection mechanism is deployment specific and controlled by the operator configuration, e.g. location information may be used for selecting user plane entity in some deployments while may not be used in other deployments.

5.x.2
PGW User Plane selection function
For PGW-U selection, the PGW-C shall be able to consider the following parameters:

-
the PGW-U's dynamic load, at the node level (the PGW-C may then derive the load at the APN level);

-
the PGW-U's relative static capacity (among PGW-UPs supporting the same APN);

-
as an option, an indication of whether topological closeness as defined in TS 29.303 [xx] or collocation of SGW-UP and PGW-U applies when selecting the PGW-UP. This can be used for non-roaming and LBO scenarios, in which the MME/SGSN decides to use SIPTO or not based on e.g. whether SIPTO above RAN is allowed or prohibited for this APN, as defined in TS 23.401 [xx] clause 4.3.15.
-
the capability of the user plane entity and the functions and the capabilities required for the particular UE session: An appropriate user plane entity can be selected by matching the functions and features required for an UE (which can be derived from the information received over S11/S5 (e.g. APN, UE Usage Type) or from the PCRF (e.g. need to perform DPI), whichever is/are applicable) with the capabilities of the user plane entity so as to fulfil the service requirement for the UE, e.g. if L7 based traffic detection is needed then an user plane entity supporting corresponding function needs to be selected. The user plane entity’s capabilities shall be signalled at node level during the initial connection establishment between the control and the user plane entity.

-
to enable APN-AMBR enforcement, whether a PDN connection already exists for the same UE and APN, in which case the same PGW-UP shall be selected;

The criteria for PGW-U selection includes load balancing between PGW-Us. When the PGW-U IP addresses returned from the DNS server include Weight Factors, the PGW-C shall use it when selecting the PGW-U. The Weight Factor is typically set according to the capacity of a PGW-U node relative to other PGW-U nodes serving the same APN. 
When the PGW-C supports the Sx Load Control feature, it takes into account the Load Information received from the PGW-U in addition to the Weight Factors to perform selection of an appropriate PDN GW.

NOTE:
How Weight Factors can be used in conjuction with Load Information received via Sx control plane signalling is left up to Stage 3.
In order to allow the PGW-C to be able to select a PGW-U according to above parameters, 

-
the SGW-CP shall provide the UE Usage Type (if available) and the SGW-UP Node ID in the Create Session Request; 

-
the SGW-CP may indicate whether it is preferred to select a collocated node or a topologically closer node, e.g. for SIPTO above the RAN; 

-
the SGW-C may provide a Recommended PWG-U Node ID in the Create Session Request (during a PDN connection establishment).

The TWAN or ePDG may provide a Recommended PGW-U Node ID in the Create Session Request, during a PDN connection establishment, to enable to select a PGW-U collocated or close to the ePDG or TWAG.

5.x.3
Serving GW User Plane selection function
For SGW-U selection, the SGW-C shall be able to consider the following parameters:

-
the location of the UE (i.e. ECGI, eNB or TAI for E-UTRAN, and RAI or RNC-ID for UTRAN), provided by the MME/SGSN, in order to allow the control plane to select user plane entity close to the UE's point of attachment;

-
the SGW-UP's dynamic load;

-
the SGW-UP's relative static capacity (versus other SGW-UPs);

-
the capability of the user plane and the capabilities required for the particular UE session: An appropriate user plane entity can be selected by matching the functions and features required for an UE (which can be derived from the information received over S11/S5 (e.g. individual CIoT capabilities) with the capabilities of the user plane entity so as to fulfil the service requirement for the UE then a user plane entity supporting corresponding function needs to be selected. The user plane entity’s capabilities may be locally configured at the control plane entity or negotiated at node level during the initial connection establishment between the control and the user plane entity.

-
as an option, in order to allow the selection of a common SGW/PGW-U, the SGW-C may use the APN to select a SGW-U that could be combined with a PGW-U for the APN. In such case, the SGW-C sends a "recommended PGW-U" to the PGW-C;

The criteria for SGW-U selection includes load balancing between SGW-Us. When the SGW-U IP addresses returned from the DNS server include Weight Factors, the SGW-C shall use it when selecting the SGW-U. The Weight Factor is typically set according to the capacity of a SGW-U node relative to other SGW-U nodes serving the same Service Area. 
In order to allow the SGW-C to be able to select a SGW-U according to the above parameters, 

-
 the MME/SGSN shall provide the location of the UE (i.e. ECGI, eNB or TAI for E-UTRAN, and RAI or RNC-ID for UTRAN) in the Create Session Request, the UE Usage Type in the Create Session Request;

-
In non-roaming or LBO scenarios where the PGW-UP is already selected (e.g. TAU with SGW change), the SGW-CP tries to first select an SGW-UP collocated  with the PGW-UP. This requires:

-
the PGW-CP to provide the PGW-UP Node ID in the Create Session Response over S5/S8 and S11/S4 interface.
-
the MME/SGSN to provide the PGW-UP Node ID to the target SGW-CP in the Create Session Request (in TAU, RAU or Handover with SGW change procedures); 
-
the MME/SGSN may indicate whether it is preferred to select a collocated node or a topologically closer node, e.g. for SIPTO above the RAN.

5.x.4
Selection of a combined SGW/PGW-UP 
A combined SGW /PGW-CP entity selects the SGW-UP and PGW-UP as defined respectively in clauses 5.x.3 and 5.x.4, with the following additions:

· The combined SGW/PGW-CP entity shall select the best couple of SGW-UP and PGW-UP for the requested APN, among all candidate couples of (SGW-UP, PGW-UP), instead of selecting independently the SGW-UP first and then the PGW-UP (which may result in selecting non-colocated SGW-UP and PGW-UP).

In case of non-combined SGW-C and PGW-C, the probability to select a combined SGW-U and PGW-U entity may be increased if the SGW-C uses the APN to select a SGW-U that could be combined with a PGW-U for the APN. In such case, the SGW-C sends a "recommended PGW-U" to the PGW-C as specified in clause 5.x.3. If the SGW-C selects a SGW-U which happens to not support the requested APN, the PGW-C will have no other choice than selecting a different PGW-UP entity.
5.x.5
Selection of TDF-U 

TDF-C shall select TDF-U at PDN connection establishment (TDF session establishment). 

The selection may be based on the following parameters:

-
the TDF-U's dynamic load;

-
the TDF-U's relative static capacity;

-
the capability of the user plane entity and the functions and the capabilities required for the particular UE session: An appropriate user plane entity can be selected by matching the functions and features required for the UE from the PCRF. The UP function capabilities may be locally configured at the CP function or negotiated at node level during the initial connection establishment between the control and the user plane entity.

The criteria for TDF-U selection includes load balancing between TDF-Us.
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