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This paper discusses the PDN Gateway selection problem in SAE and some proposals have been given in TS 23.401.

1. Introduction 
A lot of companies have discussed the selection mechanism of PDN-GW at the previous meeting. In this contribution, different selection mechanisms of PDN Gateway and related problems have been analyzed, and some proposals have been added to TS23.401.
2. Discussion 
PDN Gateway is a functional entity that includes user plane anchor for mobility between 3GPP access systems and non-3GPP access systems. When UE attaches to LTE or non-3GPP, a P-GW will be selected as user plane anchor and it is used for terminating the SGi interface towards the default PDN. The selected Anchor shall be unchanged during the HO between the 3GPP accesses and non-3GPP access for minimizing the packet loss and interruption time. 
2.1 The PDN Gateway selection process during the initial attach in LTE access.
At present, there are two alternatives for P-GW Selection during the initial attachment:

A. PDN-GW selection is based on the Access Point Network Resolution
In GPRS, SGSN resolves the Access Point Name provided by the MS to obtain the information of the GGSN, the method can be reused during the initial attachment when UE attaches in LTE. Such method is a little different with GPRS, Access Point Name may be provided by HSS and maybe APN information saved in HSS is more security. Current problem that which entity will select the PDN-GW is more reasonable. In our opinion, PDN-GW selection in the MME is more reasonable by the following reason:

1). Serving-Gateway is selected by MME (see S2-071689 for detailed discussion), which is the CP entity, therefore it is more natural that MME selects PDN-GW;

2). When PDN-GW and Serving-GW is co-located in the same node, the UP anchor shall be selected by MME, therefore, a uniform entity is needed to select PDN-GW;

The advantages are as follows if use APN mechanism to select PDN-GW:

1). The current technology of GPRS can be re-used;

2). The selection mechanism is more flexible to ensure that the selected PDN-GW is always available (a set of PDN-GW addresses can be resolved by APN, and another PDN-GW address can be selected to establish default bearer for the reason of the selected PDN-GW has the error, etc.); 

The disadvantage is as follows if using APN mechanism to select PDN-GW:

It may introduce the extra bearer establishment time with the APN resolution method. 

B. The information of PDN-GW is provided to the MME by HSS 
According to the standard in IETF, user plane anchor information (HA) may be informed to UE or access gateway during the authentication by AAA. Current some companies have suggested that the information of PDN-GW (for example IP address) is provided to the MME by HSS directly during the access authentication, if this mechanism is used, MME will not perform extra process of APN resolution to obtain the address of PDN-GW.
The advantages are as follows if use this mechanism to select PDN-GW: 

1). The establishment process of user plane is accelerated;

2). Extra network entity (e.g. DNS) is not needed for the selection of PDN-GW; 

The disadvantage are as follows if use this mechanism to select PDN-GW:

  1). It causes the extra O&M configuration;

2). The method is not flexible and it is not easy to realize the backward compatible;
By the analysis of the difference of the methods, it can be found that the method of resolving APN is better. 

2.2 The PDN Gateway selection process during handover from non-3GPP access system to 3GPP access.
When performing HO between the 3GPP and non-3GPP，an attach process will be triggered. Therefore, the selection mechanism of PDN-GW should also be considered for realizing IP connectivity and avoiding service re-establishment. A selected PDN-GW should be kept when PDN-GW acts user plane anchor during the HO between the 3GPP and non-3GPP, otherwise it will lead to data losing and relative long time for the user plane re-establishment. When the UE performs handover between the 3GPP and non-GPP, the selected PDN-GW information needs to be provided to the new access entity such as ePDG, MME which is located in new access area. In our opinion, there are two methods can be used to realize the above problem. 

1). The selected PDN-GW address is saved in HSS/AAA to achieve seamless HO between the 3GPP and non-3GPP after establishing bearer. How HSS/AAA obtain info. of selected PDN-GW is FFS.

2). The selected PDN-GW address is saved in UE to achieve seamless HO between the 3GPP and non-3GPP.

With regard to the above two methods, see proposal S2-071700 for detailed discussion.

3. Proposal

It’s proposed to add the following text to TS23.401.

***************************************** start first change of TS 23.401 ***************************************

4.4.2 MME 

MME functions include:

-  NAS signalling
-  NAS signalling security

-  Inter CN node signalling for mobility between 3GPP access networks (terminating S3)

-  Idle mode UE Tracking and Reachability (including control and execution of paging retransmission)

-  Roaming (S6a towards home HSS)

-  Authentication
-  Bearer management functions including dedicated bearer establishment
-  PDN Gateway selection.
NOTE:
The Serving GW and the MME may be implemented in one physical node or separated physical nodes.
****************************************** end first change of TS 23.401 ***************************************

************************************** start second change of TS 23.401 *************************************

4.3.X PDN GW selection
-
The PDN GW selection during the initial attach in EUTRAN:
PDN GW selection is performed by MME. MME performs APN Resolution, and provides PDN GW address to Serving GW.
-
The PDN GW selection during handover from non-3GPP access system to 3GPP access:
The selected PDN GW address is provided to MME by HSS/AAA or UE, and then MME provides PDN GW address to Serving GW.
**************************************end second change of TS 23.401 ***************************************
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