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Abstract of the contribution: This paper discusses the issues related with interworking between the S4 SGSNs or S4 SGSN and Gn/Gp SGSN. These issues are missing in the current specification and may cause implementation problems.
1
Introduction

The interworking between the MME and Gn/Gp SGSN has been specified in Annex D of the current TS 23.401. However in the current TS 23.060, the interworking between the S4 SGSNs or S4 SGSN and Gn/Gp SGSN is described rarely. Some problems mentioned in this discussion paper may occur, especially in the roaming scenario and need to be standardized. Thus this paper analyzes the missing issues and proposes the solutions of them.
The missing issues include:
· During the mobility procedures, if the target SGSN is S4 SGSN, which interface does the SGSN use between the SGSN and PGW/SGW or GGSN, i.e. Gn/Gp interface or S4 interface, in the target system？
· When the S4 SGSN retrieves both GPRS QoS and EPS QoS profiles, which one should be used? Depending on what?
2
Discussion

2.1 Scenarios
In roaming scenarios, different operators may have different EPS deployment policy. Some operators may update or deploy PGW/SGW first other than SGSN. The others may update or deploy S4 SGSN first. Some operators even only upgrades partial network, i.e. GGSN and PGW/SGW or Gn/Gp SGSN and S4 SGSN are deployed in the same operator’s network. Then in these scenarios, there may be some problems:
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Scenario A: 
· The UE attaches to the network in which PGW/SGW and Gn/Gp SGSN are deployed. Then the Gn/Gp SGSN selects a PGW for the UE. 

· The UE moves to a new RA and attaches to an S4 SGSN. In order to ensure the service continuity, the S4 SGSN shall select the same PGW for the UE. Since the S4 SGSN supports both Gn/Gp interface and S4 interface, i.e. the S4 SGSN can connect to the PGW either via Gn/Gp interface or via S4 interface and a SGW.
Scenario B:

· The UE attaches to the network in which only Gn/Gp SGSN is deployed. Then the Gn/Gp SGSN selects a GGSN for the UE.

· The UE moves to a new RA and attaches to an S4 SGSN which supports both S4 interface and Gn/Gp interface. In order to ensure the service continuity, the S4 SGSN shall select the same GGSN for the UE and connect to the GGSN via Gn/Gp interface. If the S4 SGSN selects an S-GW, the SGW can’t connect to the GGSN. Then the handover or RAU procedure will fail.
2.2 QoS profile 
CT4 has agreed S4 SGSN supports to interact with HSS via S6d interface. When S4 SGSN requests subscription from the HSS, it can retrieve both EPS and GPRS Subscription Data which contain EPS and GPRS QoS profiles separately. Then the S4 SGSN decides which QoS profile to be used.

In the PDP context activation procedure, if the S4 SGSN selects a SGW/PGW, it fills the EPS QoS profile in the GTPv2 messages. If the S4 SGSN selects a GGSN, it fills the GPRS QoS profile in the GTPv1 messages. 
During the handover or RAU procedures, consider the scenario A above. In the source system, the SGSN can retrieve only GPRS subscription data. When the UE moves to the target system, the S4 SGSN may retrieve both EPS and GPRS Subscription Data. Then how the S4 SGSN chooses the suitable QoS profile is unclear.
It is proposed that in this case the S4 SGSN should choose the QoS profile depending on the GW type, which is similar with PDP context activation procedure. If the S4 SGSN selects a SGW/PGW, it fills the EPS QoS profile in the GTPv2 messages. If the S4 SGSN selects a GGSN, it fills the GPRS QoS profile in the GTPv1 messages. 

However, during the mobility (HO or RAU) procedure, the SGSN retrieves the subscription data after update the user plane in the CN for the UE. Then the S4 SGSN may initiate the PDP Context Modification procedure to notify the PGW or GGSN. There are two proposals to clarify when the SGSN initiates the PDP Context Modification procedure.
Proposal 1:

If the S4 SGSN selects a SGW, before the HSS inserts subscription data, the S4 SGSN maps PDP contexts to the EPS bearers1-to-1 and maps the pre-Rel-8 QoS parameter values in use of a bearer context to the EPS Bearer QoS parameter values of an EPS bearer as defined in Annex E of TS 23.401. When the S4 SGSN retrieves EPS subscription data, the SGSN should compare the subscribed EPS QoS with the QoS in use related with active PDN connection. If they are different, the S4 SGSN should initiate PDP Context Modification procedure to inform the PGW of the EPS QoS profile.
Proposal 2:

In the SGSN Context Response and Forward Relocation Request message via Gn/Gp interface, the GPRS subscription data is transferred to the S4 SGSN. In this case, the S4 SGSN also maps the pre-Rel-8 subscribed QoS parameter values of a bearer context to the EPS Bearer QoS parameter values of an EPS bearer as defined in Annex E of TS 23.401. If it is different from the EPS QoS profile in the subscription data, the S4 SGSN should initiate PDP Context Modification procedure to inform the PGW of the EPS QoS profile.

The proposal 1 is simple for SGSN implementation and is recommended.
2.3 Interface selection

In the both scenarios above, how the S4 SGSN selects the interface to connect to the existing GW isn’t specified in any specifications. There is also no indication to inform the target S4 SGSN of the GW type, i.e. PGW with a GGSN co-located or GGSN.

Proposal 1:
It is proposed that the roaming interface, i.e. Gp or S8, should be added in the roaming agreement. Then during the roaming mobility procedure, the target SGSN should check the PLMN id of the source system and decide which interface to be used. If only Gp interface supported is included in the roaming agreement in this case, the target S4 SGSN shall not select SGW via S4 interface. This roaming agreement is configured in SGSNs other than subscribed in the HSS per UE.
However, this method isn’t effectual in the partial upgrading network. If the source system is the partial upgrading network, i.e. GGSN and PGW/SGW or Gn/Gp SGSN and S4 SGSN are deployed in the same operator’s network, the information in the roaming agreement isn’t enough for target S4 SGSN to know the exact GW type in use.
Proposal 2:
It is proposed to add a new IE in the SGSN Context Response and Forward Relocation Request to inform the SGSN of the GW type. When the Gn/Gp SGSN select a GW for the UE during the PDP context activation procedure, the Gn/Gp SGSN should record the GW type, i.e. GGSN or PGW. During the mobility procedure, the Gn/Gp SGSN transfers the GW type to the target SGSN. When the S4 SGSN receives this IE, it can know which interface to be used. If the GW type indicates GGSN, the S4 SGSN shall connect the GGSN via Gn/Gp interface. If the GW type indicates PGW with a GGSN co-located, the S4 SGSN should select a SGW via S4 interface.

Considering the compatibility, if this IE isn’t included in these two messages, the S4 SGSN shall deem the GW is GGSN and then connect the GGSN via Gn/Gp interface.
The proposal 2 is recommended because it can solve the problem in all scenarios.
3
Proposal
For the issue of QoS profile filled in GTP messsages
It is proposed that during the handover or RAU procedures from the Gn/Gp SGSN to the S4 SGSN, if the S4 SGSN selects a SGW, before the HSS inserts subscription data, the S4 SGSN maps PDP contexts to the EPS bearers1-to-1 and maps the pre-Rel-8 QoS parameter values in use of a bearer context to the EPS Bearer QoS parameter values of an EPS bearer as defined in Annex E of TS 23.401. When the S4 SGSN retrieves EPS subscription data, the SGSN should compare the subscribed QoS profile with the QoS in use related with active PDN connection. If they are different, the S4 SGSN should initiate PDP Context Modification procedure to inform the PGW of the EPS QoS profile.
The related CR is S2-100307/08.
For the issue of interface selection
It is proposed to add a new IE in the SGSN Context Response and Forward Relocation Request messages to inform the SGSN of the GW type. When the S4 SGSN receives this IE, it shall know which interface to be used. If the GW type indicates GGSN, the S4 SGSN shall connect the GGSN via Gn/Gp interface. If the GW type indicates PGW with a GGSN co-located, the S4 SGSN should select a SGW via S4 interface.

The related CR is S2-10100305/06.
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