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Introduction

At the ad hoc in Warsaw, SA2 has started the discussion of GW selection principles. It became clear that a more detailed understanding is necessary to be able to decide on the main concepts. This contribution provides an analysis for the case of 2G/3G accesses. The case of LTE and non-3GPP accesses is discussed in a companion contribution S2-071738, which also highlights the general concepts for GW selection.
Discussion

In the case of 2G and 3G accesses, the GW selection mechanism and the procedure to connect to the SAE system should be such that changes to the existing SGSNs should be minimized. At the same time, it may be necessary to add some smaller updates to the existing Rel-7 SGSN features in order to adapt it to the new architecture. 
It is assumed that only a Rel-8 SGSN is required to be able to connect to the SAE system. A Rel-7 SGSN connects to a GGSN over Gn/Gp. Such a GGSN might be the same physical node which can also act as a Rel-8 Serving GW and PDN GW from a product point of view. However, from a standard point of view, Rel-7 SGSNs do not need to be considered when connecting to the SAE system.
The SGSN as defined today in Rel-7 uses APN resolution to determine the GGSN address. It is proposed in S2-071738 to maintain the DNS-based resolution mechanism for the SAE and use it for all accesses. This allows for a smooth migration from the already existing GW selection mechanism. 
A difference compared to Rel-7 is that both the PDN GW and the Serving GW need to be selected. It is proposed to use the same principles for the GW selection in the SGSN as those used for LTE access in the MME (see S2-071738). 
Concerning the direct tunnel mechanism for the SAE system, refer to the discussion in S2-071750 for the non-roaming case and S2-071751 for the roaming case. The proposed direct tunnell approach is such that it allows a GW selection mechanism that is fully aligned for the LTE and 2G/3G cases both in the non-roaming and in the roaming cases.
The GW selection mechanism is elaborated below. 

The following procedure is proposed for the case when the PDN GW is combined with the Serving GW. (See Figure 1.)

[image: image1.emf] 

Serving GW SGSN

UE

UTRAN/GERAN

PDN GW

HSS

RNC/BSC

1 PDP context activation

0 HSS sends default logical 

PDN GW name to SGSN 

(at attachment)

DNS

2 Logical PDN GW name 

resolution

3 PDP context 

establishment

4 Store PDN GW 

identity in HSS

Gr

S4

Iu/Gb

SGi


Figure 1: GW selection for 2G/3G accesses, combined GW

0. At attachment, the SGSN gets subscriber data from the HSS. The HSS can include a default logical PDN GW name to be used for the default connectivity. 

1. The UE activates a PDP context. 
2. The SGSN determines the logical PDN GW name using HSS-provided subscription data, and optionally taking into account pre-configured defaults and UE-provided APN string. The SGSN resolves the logical PDN GW name to a list of IP addresses using DNS. In the case of roaming, the DNS message may be propagated to the DNS in the home network. The SGSN selects a PDN GW IP address from the list of IP addresses returned by DNS.

3. If the selected PDN GW can also act as a Serving GW, the SGSN contacts this combined GW to establish the PDP context. See below for the case when the selected PDN GW can not act as a Serving GW. 

4. To facilitate handover to 3GPP access, the HSS is updated with the address of the selected PDN GW. It is FFS which reference point is used for this purpose. 
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Figure 2: GW selection for 2G/3G accesses, separate GW

If the selected PDN GW cannot act as a Serving GW (e.g., in the case of roaming), then the procedure is modified (see Figure 2). It is FFS how the SGSN decides whether the PDN GW can also act as a Serving GW. One possible approach is to use SGSN configuration for this purpose. The modified procedure from step 3 is as follows. 

3. The SGSN constructs the logical name of the Serving GW, and resolves it using DNS to a list of IP addresses. The SGSN selects a Serving GW IP address from the list of IP addresses returned by DNS.

4. The SGSN contacts this Serving GW to establish the PDP context, which in turn contacts the PDN GW based on the PDN GW identity provided by the SGSN to the Serving GW. 

5. To facilitate handover to 3GPP access, the HSS is updated with the address of the selected PDN GW. It is FFS which reference point is used for this purpose.
Proposal
It is proposed to document that the SGSN performs GW selection based on the discussion above. Furthermore it proposed to include the above discussion as an informative annex in TS 23.401. As the details of the GW selection are clarified and agreed, these informative annexes can be removed and the concepts be incorporated into the main body of the documents. 
Start first change in 23.401

4.4.X
SGSN 

SGSN functions are defined in TS 23.060. The following additional functions are included:

-
PDN GW selection

-
Serving GW selection
End first change in 23.401

Start second change in 23.401

Annex X (Informational)
GW selection for 2G/3G access
The following procedure is proposed for the case when the PDN GW is combined with the Serving GW. (See Figure 1.)
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Figure 1: GW selection for 2G/3G accesses, combined GW

0. At attachment, the SGSN gets subscriber data from the HSS. The HSS can include a default logical PDN GW name to be used for the default connectivity. 

1. The UE activates a PDP context. 

2. The SGSN determines the logical PDN GW name using HSS-provided subscription data, and optionally taking into account pre-configured defaults and UE-provided APN string. The SGSN resolves the logical PDN GW name to a list of IP addresses using DNS. In the case of roaming, the DNS message may be propagated to the DNS in the home network. The SGSN selects a PDN GW IP address from the list of IP addresses returned by DNS.

3. If the selected PDN GW can also act as a Serving GW, the SGSN contacts this combined GW to establish the PDP context. See below for the case when the selected PDN GW can not act as a Serving GW. 

4. To facilitate handover to 3GPP access, the HSS is updated with the address of the selected PDN GW. It is FFS which reference point is used for this purpose. 
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Figure 2: GW selection for 2G/3G accesses, separate GW

If the selected PDN GW cannot act as a Serving GW (e.g., in the case of roaming), then the procedure is modified (see Figure 2). It is FFS how the SGSN decides whether the PDN GW can also act as a Serving GW. One possible approach is to use SGSN configuration for this purpose. The modified procedure from step 3 is as follows. 

3. The SGSN constructs the logical name of the Serving GW, and resolves it using DNS to a list of IP addresses. The SGSN selects a Serving GW IP address from the list of IP addresses returned by DNS.

4. The SGSN contacts this Serving GW to establish the PDP context, which in turn contacts the PDN GW based on the PDN GW identity provided by the SGSN to the Serving GW. 

5. To facilitate handover to 3GPP access, the HSS is updated with the address of the selected PDN GW. It is FFS which reference point is used for this purpose.
End second change in 23.401
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