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Abstract of the contribution: Solution to key issue #2 “Selection mechanism for user plane functional entities” is proposed. The high level principle is to keep the logic for the selection mechanism of the user plane for a given functional entity with the control plane of the corresponding functional entity.
* * * 1st Change * * * *

6.2
Solution to key issue 2: Selection mechanism for user plane functional entities

6.2.1
Solution 1 – User plane selection by the control plane of the corresponding functional entity

6.2.1.1
Description

6.2.1.1.1
General
The high level principle of this solution is to keep the logic for the selection mechanism of the user plane for a given functional entity with the control plane of the corresponding functional entity.

Based on the target of this key issue, the solution described here is limited to selection mechanism and related aspects. Informing the GTP-U session identity of the newly selected user plane is covered under the solution to key issue# 3 (clause 6.3) and solution to key issue #4 (clause 6.4).
6.2.1.1.2
Entity performing user plane selection

The control plane of a functional entity performs selection of its own user plane. Thus,

· SGW's control plane shall select SGW's user plane

· PGW's control plane shall select PGW's user plane

· TDF's control plane shall select TDF's user plane

· Combined GW's control plane shall select Combined GW's user plane, or select user plane for SGW and PGW separately if Combined GW has separate user planes for SGW and PGW
6.2.1.1.3
Parameters considered during selection mechanism

The control plane may use one or more of the following non-exhaustive list of parameters as an input during the user plane selection mechanism:

· Location of the UE: This can be used by the control plane to select user plane entity close to the UE's point of attachment. The granularity of the location can be ECGI or TAI. If the location information of the UE is required to be used for selection of the user plane entity then the same shall be made available to the control plane during the procedures mentioned in clause 6.2.1.1.4. It is useful for the control plane to consider this parameter since it allows optimal user path between the UE and PDN.
· Capability of the user plane and functions and features required for an UE: 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 or from the PCRF (such as APN, UE Usage Type etc.), 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 user plane entity supporting corresponding function needs to be selected. The user plane entity’s capabilities may be locally configured at the control plane or negotiated at node level during the initial connection establishment between the control and the user plane entity. It is essential for the control plane to consider this parameter to ensure that the required services can be provided to the UE.
Besides above, the control plane may receive other inputs such as current load condition of a user plane entity. In that case, the control plane may also use it for selecting an appropriate user plane entity.

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.
6.2.1.1.4
How to realize the selection mechanism
The control plane entity can be configured with the list of identities (i.e. IP address or FQDN) of the user plane entities it can use. . 
NOTE:
DNS based address resolution is performed by the control plane if FQDN of the user plane identity is configured.

6.2.1.1.5
Triggers for selection of user plane
· Following are the triggers for the selection of user plane:
· PDN connection establishment: New user plane entity needs to be selected at the time of PDN connection establishment (including E-UTRAN attach procedure). This trigger is applicable to SGW, PGW as well as TDF.

· X2/S1 based Handover procedure: If location information based user plane entity selection is deployed then new user plane entity closer to the current point of attachment may need to be selected at the time of X2/S1 based handover procedures with or without control plane entity relocation. This trigger is applicable to SGW.
If the control plane of the PGW can change its user plane entity while ensuring that the UE's existing IP address can be served by the newly selected user plane entity (e.g. by updating the upstream router to route the UE’s downlink packet towards new user plane entity) then this trigger also applies to the PGW. However, since the intention is to create optimal path for the user plane traffic, the change of PGW’s user plane entity is aligned with change of SGW’s user plane entity, i.e. PGW’s control plane may select new user plane entity only when the SGW’s user plane entity is changed.
· Service Request procedure: If UE location information based user plane entity selection is deployed then new user plane entity closer to the current point of attachment may need to be selected due to mobility during the idle mode, when the UE performs Service Request procedure. This trigger is applicable to SGW.

If the control plane of the PGW can change its user plane entity while ensuring that the UE's existing IP address can be served by the newly selected user plane entity (e.g. by updating the upstream router to route the UE’s downlink packet towards new user plane entity) then the this trigger also applies to the PGW. However, since the intention is to create optimal path for the user plane traffic, the change of PGW’s user plane entity is aligned with change of SGW’s user plane entity, i.e. PGW’s control plane may select new user plane entity only when the SGW’s user plane entity is changed. 
· Load balancing scenarios: Due to load balancing scenarios, as described in sec. 5.3.1, new user plane entity may need to be selected. This trigger is applicable to SGW.

If the control plane of the PGW can change its user plane entity while ensuring that the UE's existing IP address can be served by the newly selected user plane entity (e.g. by updating the upstream router to route the UE’s downlink packet towards new user plane entity) then the this trigger also applies to the PGW.
6.2.1.2
Impacts on existing nodes and functionality
If location information based selection of the user plane is supported then following are the impacts on existing nodes:

MME/S4-SGSN:

MME/S4-SGSN needs to include location information, e.g. ECGI, TAI, over the S11 messages during the procedures identified in clause 6.2.1.1.4. This will allow the SGW control plane to select its user plane.

SGW:

SGW needs to include location information, e.g. ECGI, TAI, over the S5 messages during the PDN connection establishment procedures and if there is S5 messaging due to relocation of SGW control and/or user plane entity (i.e. during the other procedures identified in clause 6.2.1.1.4). This will allow the PGW control plane to select its user plane entity. 
6.2.1.3
Solution Evaluation

Editor's Note: Evaluation is FFS.
* * * End of changes * * * *
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