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1. Introduction
The stage 2 has specified some criteria for selecting a User Plane function which are defined in subclause 5.12 of 3GPP TS 23.214 [2]. This contribution intends to summarize stage 2 requirements and add some stage 3 aspects.
2. Reason for Change
As mentioned in the Work Item description, one of objects of the separation of S/P-GW and TDF functionality into user plane functions and control plane functions, is that to allow the user plane functions can be placed closer to the RAN, to reduce the latency, and to reduce amount of user traffic across mobile backbone network. 

The latency is the delay of a network which can be denoted as how long it takes for a bit of data to travel across the network from one node or endpoint to another, the following aspects are contributes the latency of a network:

Processing delay – time routers take to process the packet header

Queuing delay – time the packet spends in routing queues

Transmission delay – time it takes to push the packet's bits onto the link

Propagation delay – time for a signal to reach its destination 
The physical distance between location of UE's attachment and Packet data network where the server is located is part of transmission delay, it is only one of aspects. 
Location based selection, e.g. SIPTO above RAN, is aim for finding a shortest user plane path. As specified in 3GPP TS 29.303:

The S-NAPTR based selection of the SGW (based on TAI, eNodeB-ID, RAI, or RNC-ID) gives the shortest user plane path from the UE to the SGW from the S-NAPTR ordering.  Topological naming should be employed (as specified in subclause 4.3.2) to find the shortest user plane path from the SGW to the PGW based on the topological closeness. With this approach, the MME or SGSN can select an SGW and PGW to achieve the shortest user plane path to the UE for a SIPTO enabled APN.
So the SGW-C and PGW-C selected by the MME/SGSN per existing DNS procedure are already considered being dedicated to serving the UEs from certain location, which is closer to the UE's attachment.
Typically, a SGW-U service area is smaller than a SGW-C service area, the SGW-C can be partitioned into multiple SGW-C partitions. Each of the SGW-C partition is aligned with the corresponding SGW-U service area.
This indicates that a SGW-C need only a finer selection from a few of SGW User Plane functions where the SGW-U service area of all these SGW User plane functions compose the SGW-C service area. In other words, it is unreasonable to select a SGW-U outside SGW-C service area. 
Similarly, the PGW-C should select a PGW-U only in certain area, otherwise it is against the original purpose that the PGW-C was already selected to be closer to the SGW-C. 
In addition, to push the SGi traffic (based on UE IP address) to the relevant PGW user plane function also requires that the PGW-C should select a PGW-Us in the same area. 

For example: 
The Packet Data Network for APN 1 is deployed national wide; and there are 10 PGW-C shares the load for the APN1, assumes that the PGW-C1 in San Francisco is configured with PDN IP address between IP 1x to IP 1y; the PGW-C2 in New York is configured with PDN IP address between IP 2x to IP 2y;
Now when a UE attaches to the network from San Francisco city; based on SIPTO above RAN principle, the PGW-C1 in San Francisco is selected and the UE's IP address (one of between IP 1x and IP 1y) assigned by this PGW-C; it is likely that a PGW-U around bay area is selected, since the Edge Router in the Packet Data Network for APN1 should know where it shall push the DL traffic towards. It is unlikely and troublesome that the PGW-C1 selects a PGW-U in New York area and inform the Edge Router there specifically to push DL traffic for this UE to the PGW-U in the New York.
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Conclusion1: A SGW-C or a PGW-C only select a suitable User plane function from a limited number of User plane functions which are designated to serve the same service area as the Control plane are intended to serve. It is extremely inefficient to configure all User Plane functions in a central DNS server for the whole PLMN.
Among those User plane functions available for the selection, further aspects need to be considered, e.g. IP connectivity and Characteristics of each of User plane function, for example:
If a UE attaches to the network from HeNB 1, the SGW-C should have knowledge that the HeNB 1 is only reachable from SGW-U1, therefore SGW-U1 shall be selected;
SGW-U1 and SGW-U3 are connected to the S1 backbone (S1 VPN) but with different bandwidth, different transport network (e.g. fiber or microwave); the SGW-C should have such knowledge which can be considered when the selection is based on e.g. the UE usage type and APN;
Conclusion 2: The Control Plane should be configured with sufficient knowledge of a User Plane function, while the existing DNS parameters cannot describe all these attributes, additional configuration is not avoidable.
Conclusion 3: There are also some dynamic information about each of User Plane functions seems require Sx signalling to be reported to the Control Plane, e.g. load control information, IP resource operational status (especially for the scenario that one UP is controlled by several CPs).
3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.244-v0.2.0.
* * * First Change * * * *

5.3
Data Forwarding between the CP and UP functions

5.3.1
General

Forwarding of user plane data between the CP and UP functions may take place as part of the following scenarios (see 3GPP TS 23.214 [2]).

Table 5.3.1-1: Data forwarding scenarios between the CP and UP functions

	
	Scenario description
	Data forwarding direction
	Applicable to

	1
	Forwarding of user-plane packets between the UE and the CP function 
	UP to CP function

CP to UP function
	PGW

	2
	Forwarding of packets between the CP function and the external PDN / SGi 
	UP to CP function

CP to UP function
	PGW

	3
	Forwarding of packets subject to buffering in the CP function
	UP to CP function

CP to UP function
	SGW


Editor's note: forwarding of user-plane packets between the UP function and the CP function may also take place for lawful interception (pending SA2/SA3 requirements) and restoration scenarios (pending CT4 conclusions on the restoration study).

Editor's note: it is FFS how the CP function sends End Marker packets to UP function.

User plane packets shall be forwarded between the CP and UP functions by encapsulating the user plane packets using  GTP-U encapsulation (see 3GPP TS 29.281 [3]). 

For forwarding data from the UP function to the CP function, the CP function shall configure PDR(s) per Sx session context, with the PDI identifying the user plane traffic to forward to the CP and with a FAR set with the Interface Direction "CP function side" and set to perform GTP-U encapsulation and to forward the packets to a GTP-u F-TEID uniquely assigned in the CP function per Sx session and PDR. The CP function shall then identify the PDN connection and the bearer to which the forwarded data belongs by the F-TEID in the header of the encapsulating GTP-U packet.

For forwarding data from the CP function to the UP function, the CP function shall configure one or more PDR(s) per Sx session context, with the PDI set with the Interface Direction "CP function side" and identifying the GTP-u F-TEID uniquely assigned in the UP function per PDR, and with a FAR set to perform GTP-U decapsulation and to forward the packets to the intended destination. URRs and QERs may also be configured.

Sx session contexts may correspond to individual PDN connections, TDF sessions, or standalone sessions not tied to any PDN connection or TDF session used e.g. for forwarding RADIUS, Diameter or DHCP signalling between the PGW-C and the PDN. 

The CP function may establish one Sx-u tunnel per:

-
 bearer of PDN connection e.g. for the data forwarding scenarios 1 and 3;

-
 UP function or PDN e.g. for the data forwarding scenario 2.
5.x
Principles of the User Plane Selection
The stage 2 requirements on User Plane function selection are defined in subclause 5.12 of 3GPP TS 23.214 [2]. The additional stage 3 requirements are summarized below:

a)
The Selection procedures as specified in subclause 4.3.8 of 3GPP TS 23.401 [2] and in subclause 4.5.1 of 3GPP TS 23.402 [4] is used for the selection of the Control Plane function, i.e. the selected SGW-C and/or PGW-C is assumed to have at least one User Plane function suitable for the PDN connection with respect of required functionality, e.g. support of dedicated UE usage type, APN, UE location among all configured and connected User Plane Functions;

b)
The User Plane Function is not required to be configured or implemented with any 3GPP logic;

c)
The Control Plane function shall be configured with the following information for each of User Plane functions that it is managing:

- The User Plane Identifier and its IP address for Sx interface;

- The type of User Plane function, i.e. if it is a SGW-U or PGW-U or TDF-U, or combined SGW/PGW-U;

- The Location of the User Plane function if the location based selection is used in the network;

- The characteristics of the User Plane function, e.g. with which UE Usage Type is intended to serve;

- IP connectivity of the User Plane functions, e.g. the connectivity towards the Packet Data Network(s), the connectivity towards Radio Access Network(s), the characteristics of those IP connections, e.g. Bandwidth, Latency, Metrics;

- The relative static capacity of User plane functions, which can be used together with Load Control information provided dynamically in the Sx signalling messages 
NOTE:
The Control Plane function can obtain such information about the User Plane function via manually local configuration, or centralized configuration via the O&M server or the Orchestration function, or via the inquiry towards a database where such information is stored.
d)
The Control Plane function shall be notified the following information via a Sx node related message or a Sx session related message for each of its managing User Plane function:


- the capability on the support of optional features in a User Plane function, e.g. capability of L7 based traffic detection function, F-TEID allocation in UP. 

- The IP addresses and/or TEID range available for the Control Plane function to manage, e.g. allocating F-TEID for access/core/CP side, when the User Plane function is shared by several Control Plane functions. 
Editor's Note: It is FFS, in the scenario when a User Plane Function can be shared by several Control Plane functions, how the User Plane function can allocate its IP/TEID resources to a newly added Control Plane function or change the allocation of IP/TEID resource for an existing Control Plane.

- The Load Control information of each of the User Plane functions.
* * * End of Changes * * * *
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