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Abstract of the contribution:

The contribution discusses the issue of GW address transfer between MME and pre-Rel 8 SGSN and two selective mechanisms are introduced. A selective mechanism is proposed to adopt in TS 23.401 and a set of procedures for interoperation with pre-Rel 8 GERAN/UTRAN network are proposed.
Discussion
Pre-Rel 8 SGSN only uses one GW, i.e. PDN GW or GGSN. MME uses two GW, i.e. Serving GW and PDN GW. The architecture for interoperation with Pre-Rel 8 3GPP Accesses is provided in the Contribution, as following:
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Figure 1. Architecture for interoperation with Pre-Rel 8 3GPP Accesses
When EUTRAN to pre-Rel 8 GERAN/UTRAN RAU or Handover, the UE context in MME includes Serving GW information and PDN GW information, but the pre-Rel 8 SGSN only requires PDN GW information. How does the MME Let pre-Rel 8 SGSN only to know PDN GW information. Mechanism requires be proposed.
There may be two selective mechanisms to solve the issue:

1. For MME, Extended PDP Context IE is included in Forward Relocation Request message or Context Response message. The extended PDP Context IE includes Serving GW information, e.g. Serving GW address(es) and Serving GW TEID(s). PDP Context IE in Forward Relocation Request message or Context Response message includes PDN GW information, e.g. PDN GW address(es) and PDN GW TEID(s). Pre-Rel 8 SGSN can not identify extended PDP Context IE and discard the IE. Therefore pre-Rel 8 SGSN only deal with PDP Context IE and get PDN GW information. MME can deal with extended PDP Context IE and PDP Context IE, which get Serving GW information and PDN GW information.
2. GTPv2 mechanism is introduced. For MME, the GTP version of GTP-C is version 2. For pre-Rel 8 SGSN, the GTP version of GTP-C is version 1 or 0. If MME finds the GTP version of Remote SGSN is GTPv2, the MME includes Serving GW information and PDN GW information in PDP Context IE of Forward Relocation Request message or Context Response message. If MME finds the GTP version of Remote SGSN is GTPv1 or GTPv0, the MME only includes PDN GW information in PDP Context IE of Forward Relocation Request message or Context Response message.
The first mechanism is simple. Only Forward Relocation Request or Context Response message require modify. The extended PDP Context IE is conditional IE. Therefore, the Inter RAT handover and inter RAT TAU/RAU procedures will no influence even if pre-Rel 8 SGSN can not identify the extended PDP Context IE.
The second mechanism increases a GTP version. Relevant GTP path management function requires to be increased and the GTP header requires to be modified for any messages in GTP Path. Therefore, the mechanism impaction is very large.
Conclusion: The first mechanism is proposed to adopt in TS 23.401.
Proposal
The first mechanism is proposed to adopt in TS 23.401 and relevant describes is proposed to include in a set of procedures for interworking with pre-Rel 8 GERAN/UTRAN network.
5.3.3.X Tracking Area Update between Pre-Rel 8 UTRAN and E-UTRAN
5.3.3.X.1
Pre-Rel 8 UTRAN Iu mode to E-UTRAN Tracking Area Update

The Pre-Rel 8 UTRAN to E-UTRAN Tracking Area Update procedure takes place when a UE registered with a Pre-Rel 8 3G-SGSN selects an E-UTRAN cell. In this case, the UE changes to a Tracking Area that the UE has not yet registered with the network. This procedure is initiated by an idle state UE. This TA update case is illustrated in Figure 5.3.3.X-1. 
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Figure 5.3.3.X-1: Tracking Area Update Pre-Rel 8 UTRAN to E-UTRAN

1.
Same as 5.3.3.2.1, step 1.

2.
Same as 5.3.3.2.1, step 2.
3.
Same as 5.3.3.2.1, step 3.

4.
The old SGSN responds with a Context Response (3G-SGSN Context) message. PDN GW Address and Subscription Data are part of the 3G-SGSN Context. The MME shall ignore the UE Network Capability contained in the 3G-SGSN Context of Context Response only when it has previously received an UE Network Capability in the Tracking Area Update Request. If the UE is not known in the SGSN, the SGSN responds with an appropriate error cause.

Editor's note: it is FFS if subscriber data is sent in this step.
5.
Same as 5.3.3.2.1, step 5.
6.
Same as 5.3.3.2.1, step 6.
7.
Selection of a new Serving GW is performed according to clause 4.3.7.2 on "Serving GW selection function". The new MME sends a Create Bearer Request (IMSI, bearer contexts, MME context ID) message to the selected new Serving GW. The PDN GW address is indicated in the bearer Contexts.
Editor's note: it is FFS how to handle the case when the UE has no PDP contexts. 

8.
The new Serving GW sends Update Bearer Request (Serving GW Address and TEID, RAT type, etc.) message to the PDN GW(s) concerned. 

9.
The PDN GW updates its context field to allow DL PDUs to be routed to the correct Serving GW. PDN GW returns an Update Bearer Response (PDN GW address and TEID, etc.) to the Serving GW.

10.
The Serving GW updates its bearer context. This allows the Serving GW to route Bearer PDUs to the PDN GW when received from eNodeB. 
The Serving GW returns a Create Bearer Response (MME Context ID, Serving GW address and TEID, PDN GW Address and TEID, etc.) message to the new MME.

11.
Same as 5.3.3.2.1, step 11.
12.
Same as 5.3.3.2.1, step 12.
13.
Same as 5.3.3.2.1, step 13.
14.
Same as 5.3.3.2.1, step 14.
15.
Same as 5.3.3.2.1, step 15.
16.
Same as 5.3.3.2.1, step 16.
17.
Same as 5.3.3.2.1, step 17.
18.   Same as 5.3.3.2.1, step 18.
5.3.3.X.2
E-UTRAN to Pre-Rel 8 UTRAN Iu Mode Routeing Area Update

The E-UTRAN to Pre-Rel 8 UTRAN Routeing Area Update procedure takes place when a UE that is registered with an MME selects a UTRAN cell. In this case, the UE changes to a Routeing Area that the UE has not yet registered with the network. This procedure is initiated by an idle state UE. The RA update case is illustrated in Figure 5.3.3.X-2.
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Figure 5.3.3.X-2: E-UTRAN to Pre-Rel 8 UMTS RA Update
1.
Same as 5.3.3.2.2, step 1.
2.
Same as 5.3.3.2.2, step 2.
3.
Same as 5.3.3.2.2, step 3.
4.
The old MME responds with a Context Response (MM Context, PDP Context, Extended PDP Context) message. The PDN GW address is part of the PDP Context. The Serving GW address is part of Extended PDP Context. The subscription data is part of the MM Context. The new SGSN shall ignore the UE Network Capability contained in the context of Context Response only when it has previously received an UE Network Capability in the Routeing Area Update Request. If UE is not known in the old MME, the old MME responds with an appropriate error cause.

Editor's note: it is FFS if subscriber data is sent in this step.

5.
Same as 5.3.3.2.2, step 5.
6.
Same as 5.3.3.2.2, step 6.
7.
The pre-Rel 8 new SGSN can not identify the conditional Extended PDP Context IE and discard the IE. The pre-Rel 8 new SGSN gets PDN GW information from PDP Context IE and sends an Update PDP Context Request (new SGSN Address and TEID, QoS Negotiated, serving network identity, RAT type) message to the PDN GW. 
8.
The PDN GW updates its context field and returns an Update PDP Context Response (PDN GW address and TEID, etc.) message to the SGSN.

9.
Same as 5.3.3.2.2, step 11.
10.
Same as 5.3.3.2.2, step 12.
11.   The HSS sends Insert Subscriber Data (IMSI, GPRS Subscription Data) to the new SGSN. The new SGSN validates the UE's presence in the (new) RA. If due to regional subscription restrictions or access restrictions the MS is not allowed to be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and may return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HSS. If all checks are successful, the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HSS.
12.
The HSS acknowledges the Update Location by returning an Update Location Ack (IMSI) message to the new SGSN.

13.   When the old MME removes the MM context, the old MME deletes the EPS bearer resources by sending Delete Bearer Request (TEID) messages to the Serving GW.
14.
The Serving GW acknowledges with Delete Bearer Response (TEID) messages.
15.
Same as 5.3.3.2.2, step 15.
16.
Same as 5.3.3.2.2, step 16.
17.
Same as 5.3.3.2.2, step 17.
18.
Same as 5.3.3.2.2, step 18.
19.
Same as 5.3.3.2.2, step 19.
5.3.3.Y
Tracking Area Update Pre-Rel 8 GERAN – E-UTRAN

5.3.3.Y.1
Pre-Rel 8 GERAN A/Gb mode to E-UTRAN Tracking Area Update

The Pre-Rel 8 GERAN to E-UTRAN Tracking Area Update procedure takes place when a UE registered with a Pre-Rel 8 SGSN selects an E-UTRAN cell. In this case, the UE changes to a Tracking Area that the UE has not yet registered with the network. This procedure is initiated by an idle state UE and may also be initiated if the UE is in Active state. This TA update case is illustrated in Figure 5.3.3.Y-1. 
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Figure 5.3.3.Y-1: Pre-Rel 8 GERAN A/Gb mode to E-UTRAN Tracking Area Update

1.
Same as 5.3.3.3.1, step 1.
2.
Same as 5.3.3.3.1, step 2.
3.
Same as 5.3.3.3.1, step 3.
4.
The old 2G‑SGSN responds with a Context Response (2G-SGSN Context) message. The PDN GW Address is part of the 2G-SGSN Context. The new MME shall ignore the UE Network Capability contained in 2G-SGSN Context of Context Response only when it has previously received an UE Network Capability in the Tracking Area Request. The 2G-SGSN Context includes also the Subscriber Data. If the UE is not known in the old 2G-SGSN, the old 2G-SGSN responds with an appropriate error cause.
Editor's note: it is FFS if subscriber data is sent in this step.
5.
Same as 5.3.3.3.1, step 5.
6.
Same as 5.3.3.3.1, step 6.
7.
Selection of a new Serving GW is performed according to clause 4.3.7.2 on "Serving GW selection function". The new MME sends a Create Bearer Request (IMSI, bearer contexts, MME context ID) message to the selected new Serving GW. The PDN GW address is indicated in the bearer Contexts.
Editor's note: it is FFS how to handle the case when the UE has no PDP contexts. 

8.
The Serving GW sends Update Bearer Request (Serving GW Address and TEID, RAT type, etc.) message to the PDN GW(s) concerned.

9.
The PDN GW updates its context field and returns an Update Bearer Response (PDN GW address and TEID, etc.) message to the Serving GW.

10.
The Serving GW updates its context and returns a Create Bearer Response (MME Context ID, Serving GW address and TEID, PDN GW Address and TEID, etc.) message to the new MME.
11.
Same as 5.3.3.3.1, step 11.
12.
Same as 5.3.3.3.1, step 12.
13.
Same as 5.3.3.3.1, step 13.
14.
Same as 5.3.3.3.1, step 14. 

15.
Same as 5.3.3.3.1, step 15.
16.
Same as 5.3.3.3.1, step 16.
5.3.3.Y.2
E-UTRAN to Pre-Rel 8 GERAN Routeing Area Update

The E-UTRAN to Pre-Rel 8 GERAN Routeing Area Update procedure takes place when a UE that is registered with an MME selects a GERAN cell. In this case, the UE changes to a Routeing Area that the UE has not yet registered with the network.. This procedure is initiated by an idle state UE and may also be initiated if the UE is in Active state. This RA update case is illustrated in Figure 5.3.3.Y-2. 
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Figure 5.3.3.Y-2: E-UTRAN to Pre-Rel 8 GERAN A/Gb mode Routeing Area Update
1.
Same as 5.3.3.3.2, step 1.
2.
Same as 5.3.3.3.2, step 2.
3.
Same as 5.3.3.3.2, step 3.
4.
The old MME responds with a Context Response (MM Context, PDP Context, Extended PDP Context) message. The PDN GW Address is part of the PDP Context. The Serving GW Address is part of the Extended PDP Context. The new 2G-SGSN shall ignore the UE Network Capability contained in MME Context of Context Response only when it has previously received an UE Network Capability in the Routeing Area Request. The MME Context includes also the Subscriber Data.
Editor's note: it is FFS if subscriber data is sent in this step.
5.
Same as 5.3.3.3.2, step 5.
6.
Same as 5.3.3.3.2, step 6.
7.
The pre-Rel 8 new SGSN can not identify the conditional Extended PDP Context IE and discard the IE. The pre-Rel 8 new SGSN gets PDN GW information from PDP Context IE and sends an Update PDP Context Request (new SGSN Address and TEID, QoS Negotiated, serving network identity, RAT type) message to the PDN GW. 

8.
The PDN GW updates its context field and returns an Update PDP Context Response (PDN GW address and TEID, etc.) message to the new SGSN.

9.
Same as 5.3.3.3.2, step 11.

10.
Same as 5.3.3.3.2, step 12.
11.   The HSS sends Insert Subscriber Data (IMSI, GPRS Subscription Data) to the new SGSN. The new SGSN validates the UE's presence in the (new) RA. If due to regional subscription restrictions or access restrictions the MS is not allowed to be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and may return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HSS. If all checks are successful, the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HSS.
12.
The HSS acknowledges the Update Location by returning an Update Location Ack (IMSI) message to the new 2G‑SGSN.
13.   When the old MME removes the MM context, the old MME deletes the EPS bearer resources by sending Delete Bearer Request (TEID) messages to the Serving GW.
14.
The Serving GW acknowledges with Delete Bearer Response (TEID) messages.
15.
Same as 5.3.3.3.2, step 15.
16.   Same as 5.3.3.3.2, step 16.
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