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Abstract of the contribution: This P-CR proposes solution to key issue# 2: Selection mechanism for user plane functional entities. It is proposed that the SGW-U and PGW-U can be collocated when UE configures multiple PDN connections.
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6.2
Solutions 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.X
Solution X – SGW User plane selection by taking PGW User plane into account
6.2.X.1
Description

6.2.X.1.1
General
In current EPC, an SGW and PGW can be collocated when UE establishes a PDN connection. For example UE attaches to the EPS. This can be done by DNS procedure using an identification of canonical node name for SGW and PGW. See subclause 4.3.2 in the 3GPP TS 29.303 [X]. This mechanism has been widely used in EPC as it makes optimized PDN connection setup possible.

The Figure 6.2.X.1.1-1 depicts this limitation. On the right hand side, the PGW for the IMS cannot be collocated with the SGW as the PGW for Internet services is different from the PGW for the IMS.

As VoLTE capable terminals are getting popular in the market, multiple PDN connections to support both internet connection and IMS are also getting popular. With this situation, optimization for multiple PDN connections are getting important accordingly.
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Figure 6.2.X.1.1-1: S-GW/P-GW colocation

By adapting flexible (i.e. distributed or centralized) user plane entity concept as the working assumption of this study, it should be beneficial to operators to have co-located SGW/PGW concept for all PDN connections per UE as much as possible. This Figure 6.2.X.1.1-2 shows the target architecture in this solution. 
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Figure 6.2.X.1.1-2: S-GW/P-GW colocation in C/U separated environment
6.2.2.1.2
Entity performing user plane selection

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

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

-
SGW's control plane shall select PGW's user plane and passing this information to PGW's control plane.
-
TDF's control plane shall select TDF's user plane

6.2.2.1.3
Parameters considered during selection mechanism

This solution requires the following non-exhaustive list of updates:
DNS procedure

-
SGW/PGW selection: Possibility of co-located SGW-U and PGW-U can be found by the MME when the MME performs the DNS query for SGW-C selection and PGW-C selections. Details of this function can be left open to CT4 protocol work. 

Possible enhancement in DNS procedure would be that PGW-C can be selected taking TAI into account. If PGW-C can be found with APN/TAI combination and canonical node name for SGW-C and one for PGW-C matches, then it means that SGW-U and PGW-U colocation may be possible.

No update is expected for SGW selection in the MME.

-
Co-located flag: Once the MME finds that a colocation is possible, the MME indicates it by passing the indication flag in the Create Session Request message to SGW and further PGW in order to select an appropriate SGW-U and PGW-U.

6.2.1.1.4
How to realize the selection mechanism
The following flow in Figure 6.2.1.1.4-1explains the mechanism to make co-located SGW-U/PGW-U possible taking the UE requested PDN connectivity procedure as an example.


[image: image3.emf] 

   

   

       

   

1. PDN Connectivity Request  

MME  

Serving GW  

PCRF  

   

   

   

HSS   PDN GW  

eNodeB  

UE  

6. Create  Session  Response  

2. Create  Session  Request  

7.  Bearer Setup  Request  /  PDN Connectivity   Accept  

First  Uplink Data  

3. Create  Session  Request  

5. Create  Sess ion  Response  

9. RRC Connection Reconfiguration Complete  

8. RRC Connection Reconfiguration  

10. Bearer Setup Response  

14 .  Modify  Bearer Response  

1 3 .  Modify  Bearer Request  

First Downlink Data  

First Downlink Data  

15 .  Notify  Request  

16 .  Notify  Response  

(A)  

 4. IP - CAN Session        Establishment /Modification    

 

(B)  

1 3 .a   Modify  Bearer request  

1 3 .b   Modify  Bearer response  

1 1 .  Direct T ransfer  

1 2 .  PDN Connectivity   Complete  


Figure 6.2.1.1.4-1: UE requested PDN connectivity
Updates to the existing function
-
When the MME receives the step 1) the PDN Connectivity Request message from the UE, then MME performs PGW address resolution using both APN and TAI. If PGW can be found with APN/TAI combination and canonical node name for SGW and PGW matches, then it means that SGW-U and PGW-U colocation can be possible.

-
When the MME sends the step 2) Create Session Request message to the SGW, the MME includes the Co-located flag that indicates that SGW-U and PGW-U colocation is possible.

-
When the SGW receives the step 2) Create Session Request message from the MME with the above mentioned Co-located flag included, then the SGW (SGW-C) performs the SGW-U and PGW-U selections. Detail procedure of the SGW-U and PGW-U selection is depicted in the Figure 6.2.1.1.4-2. Then the SGW includes the selected PGW-U information on the step 3) Create Session Request message to pass that information to the PGW (PGW-C).

-
When the PGW receives the step 3) Create Session Request message from the SGW with the PGW-U information, then the PGW replies step 4) Create Session Response message to the SGW with the same PGW-U information that has been received from the SGW in step 3).

With this update, co-located SGW-U/PGW-U is possible.
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Figure 6.2.1.1.4-2: SGW-U and PGW-U selection procedure

6.2.2.1.5
Triggers for selection of user plane

Following are the triggers for the selection of user plane:

-
PDN connection establishment: Whenever new PDN connection is created, this procedure is triggered. For example, Initial ATTACH procedure, UE requested PDN connectivity procedure.

6.2.2.2
Impacts on existing nodes and functionality
MME/S4-SGSN/ DNS server:
DNS query for the PGW selection.

MME

Based on the DNS query, the MME may indicates new indication flag to the Create Session Request message.

SGW

If new indication flag is included in the Create Session Request message, then SGW-C finds both SGW-U and PGW-U. Then PGW-U related information is passed to the PGW.

PGW

Use PGW-U related information on the Create Session Request message from the SGW to find the PGW-U.
Editor's Note: Other impacts, if any, are FFS.
6.2.1.3
Solution Evaluation

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