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Abstract of the contribution: This contribution describes the inter RAT Handover signalling flow between 3GPP access system for alternative B in Annex H of 23.882.
Discussion

The document describes the inter RAT Handover signalling flow between 3GPP access system base on alternative B in Annex H of 23.882.
The solution proposed in this paper is based on the following assumptions: 

1. The information flow below illustrates the procedure with the MME/UPE separated. But it doesn’t preclude the co-located MME/UPE.
2. The information flow below illustrates the procedure with the UPE/SAE GW co-located. But it doesn’t preclude the separated UPE/SAE GW.
1    2G mode to SAE/LTE mode Handover
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Figure 1: Information flow for handover from 2G to SAE/LTE
1. The source BSS decides to initiate a handover to the ENB.

2. The source BSS sends a PS Handover Required message to the SGSN.

3. The SGSN determines that the type of handover is inter‑RAT/mode handover and selects a MME serving the eNB nodes the UE is going to use. The SGSN then sends a Forward Relocation Request (IMSI, MM Context, PDP Context) message to the selected MME. The MM Context contains security related information, e.g. supported ciphering algorithms. Upon receipt of the message, the MME establishes all MM and Bearer contexts.

4. The MME sends a Handover Preparation Request message to the Target eNB. 
5. The target eNB establishes Radio Access Bearer resources, including radio resources. The target eNB then sends a Handover Preparation Confirm message to the MME.

6. The MME then sends Update Context Request (target eNB TEID, security related information) message to the UPE/SAE GW. The target eNB TEID shall be used by the UPE/SAE GW for data forwarding from the SGSN, via the UPE/SAE GW, to the target eNB. The security related information includes UE supported ciphering algorithms. The UPE/SAE GW selects UP ciphering algorithm according to its ciphering capability and UE supported ciphering algorithms and returns Update Context Response message to the MME. 
7. The MME returns a Forward Relocation Response message to the SGSN.
8. When receiving the Forward Relocation Response Confirm message the SGSN may, based on QoS, start downlink N-PDU relay and duplication to the target eNB via the UPE/SAE GW.
9. The SGSN sends a PS Handover Required Acknowledge message to the source BSS.

10. The source BSS sends a PS Handover Command message to the UE.

11. The UE is detected by the target eNB.

12. The target eNB sends a Handover Complete message to inform the MME that the UE has camped in the target ENB. 

13. The MME sends a Forward Relocation Complete message to the SGSN to indicate the success of the handover procedure. The SGSN acknowledges this with a Forward Relocation Complete Acknowledge message. Upon the reception of the Forward Relocation Complete message the SGSN starts a packet forwarding timer. The SGSN stops forwarding of data to the UPE/SAE GW after the packet forwarding timer expires.
14. The MME sends an Update Bearer Context Request message to the UPE/SAE GW. The UPE/SAE GW returns an Update Bearer Context Response message.
15. The resource between the SGSN and the old access network is released.

16. The UE updates its location using a Tracking Area Update Procedure with the MME. The MME will initiate the MME Registration procedure with the HSS.

2    3G mode to SAE/LTE mode Handover
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Figure 2: Information flow for handover from 3G to SAE/LTE
1. The source RNC decides to initiate a handover to ENB. 

2. The source RNC sends a Relocation Required message to the SGSN.
3. The SGSN determines that the type of handover is inter‑RAT/mode handover and selects a MME serving the eNB nodes the UE is going to use. The SGSN then sends a Forward Relocation Request (IMSI, MM Context, PDP Context) message to the selected MME. The MM Context contains security related information, e.g. supported ciphering algorithms. Upon receipt of the message, the MME establishes all MM and Bearer contexts.

4. The MME sends a Handover Preparation Request message to the Target eNB.

5. The target eNB establishes Radio Access Bearer resources, including radio resources. The target eNB then sends a Handover Preparation Confirm message to the MME.

6. The MME then sends Update Context Request (target eNB TEID, security related information) message to the UPE/SAE GW. The target eNB TEID shall be used by the UPE/SAE GW for data forwarding from the SGSN, via the UPE/SAE GW, to the target eNB. The security related information includes UE supported ciphering algorithms. The UPE/SAE GW selects UP ciphering algorithm according to its ciphering capability and UE supported ciphering algorithms and then returns Forwarding Context Create Response message to the MME.
7. The MME returns a Forward Relocation Response message to the SGSN.
8. The SGSN sends a Relocation Command message to the source RNC.
9. When receiving the Relocation Command message the source RNC may, based on QoS, begin the forwarding of data for the RABs subject to data forwarding to the UPE/SAE GW via the SGSN. If Direct Tunnel is established between the source RNC and the UPE/SAE GW, the source RNC may, based on QoS, begin the forwarding of data for the RABs subject to data forwarding to the UPE/SAE GW directly. The UPE/SAE GW relays data to the target eNB.
10. The source RNC sends a Handover from UTRAN Command message to the UE.

11. The UE is detected by the target eNB.

12. The target eNB sends a Handover Complete message to inform the MME that the UE has camped in the target eNB. 

13. The MME sends a Forward Relocation Complete message to the SGSN to indicate completion of the Handover procedures. The SGSN responds with a Forward Relocation Complete Acknowledge message.
14. The MME sends an Update Bearer Context Request message to the UPE/SAE GW. The UPE/SAE GW updates the context fields and returns an Update Bearer Context Response message.
15. The resource between the SGSN and the old access network is released.

16. The UE updates its location using a Tracking Area Update Procedure with the MME. The MME will initiate the MME Registration procedure with the HSS.

3    SAE/LTE mode to 2G mode Handover
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Figure 3: Information flow for handover from SAE/LTE to 2G
1. The source eNB decides to initiate a handover to BSS.

2. The source eNB sends a Handover Required message to MME.

3. The MME determines that the type of handover is inter‑RAT/mode handover and selects a SGSN serving the BSS nodes the UE is going to use. The MME then sends a Forward Relocation Request message (IMSI, MM Context, Bearer Context) to the selected SGSN.

The MME may transform the format of Bearer Context into PDP Context, which can be identified by the SGSN. The detail is FFS.
The MM Context contains security related information, e.g. supported ciphering algorithms.

After the SGSN receives the Handover Preparation Request message，the required PDP context, MM context, SNDCP and LLC contexts are established and a new P-TMSI is allocated for the UE.
4. The SGSN sends a PS Handover Request message to the Target BSS.
5. The target BSS allocates radio resources and sends a PS Handover Request Acknowledge message to the SGSN.
6. The SGSN sends a Forward Relocation Response message to the MME. 
7. The MME sends Update Context Request (SGSN TEID) message to the UPE/SAE GW. SGSN TEID shall be used by the UPE/SAE GW for data forwarding from the UPE/SAE GW, via the SGSN, to the target BSS. The UPE/SAE GW returns Update Context Response message to the MME. 
8. When receiving the Update Context Request message the UPE/SAE GW may, based on QoS, begin the forwarding of data to the target BSS via the SGSN. 
9. The MME sends a Handover Required Acknowledge message to the source eNB. 
10. The source eNB sends a Handover Command message to the UE.

11. The UE is detected by the target BSS.

12. The target BSS sends a PS Handover Complete message to inform the SGSN that the UE has arrived in the target cell. Each uplink N-PDU received by the SGSN via the target BSS is then forwarded directly to the UPE/SAE GW. 

13. The SGSN sends a Forward Relocation Complete message to the MME to indicate completion of the Handover procedures. The MME responds with a Forward Relocation Complete Acknowledge message.

14. The SGSN sends an Update PDP Context Request message to the UPE/SAE GW. The UPE/SAE GW updates the context fields and returns an Update PDP Context Response message.
15. The S1 resource in the source SAE/LTE is released.

16. The UE updates its location using a Routeing Area Update Procedure with the SGSN. The SGSN will initiate the SGSN Registration procedure with the HSS.

4    SAE/LTE mode to 3G mode Handover
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Figure 4: Information flow for handover from SAE/LTE to 3G
1. The source eNB decides to initiate a handover to RNC.

2. The source eNB sends a Handover Required message to MME.

3. The MME determines that the type of handover is inter‑RAT/mode handover and selects a SGSN serving the RNC nodes the UE is going to use. The MME then sends a Forward Relocation Request (IMSI, MM Context, Bearer Context) message to the selected SGSN.
The MME may transform the format of Bearer Context into PDP Context, which can be identified by the SGSN. The detail is FFS.
The MM Context contains security related information, e.g. supported ciphering algorithms.

Upon receipt of the message, the SGSN establishes all MM and PDP contexts and initiates the RAB setup procedures for all PDP contexts received.
4. The SGSN sends a Relocation Request message to the Target RNC.

5. In the target RNC radio and Iu user plane resources are reserved. The target RNC shall send a Relocation Request Acknowledge message to the SGSN.
6. The SGSN sends a Forward Relocation Response message to the MME.
7. The MME sends Forwarding Context Create Request (SGSN TEID or target RNC TEID) message to the UPE/SAE GW. SGSN TEID shall be used by the UPE/SAE GW for data forwarding from the UPE/SAE GW, via the SGSN, to the target RNC. If Direct Tunnel is established between the RNC and the UPE/SAE GW, then the target RNC TEID shall be used by the UPE/SAE GW for data forwarding from the UPE/SAE GW to the target RNC. 
The UPE/SAE GW returns Forwarding Context Create Response message to the MME. 
8. When receiving the Forwarding Context Create Request message the UPE/SAE GW may, based on QoS, begin the forwarding of data to the target RNC via the SGSN. If Direct Tunnel is established between the RNC and the UPE/SAE GW, the UPE/SAE GW may, based on QoS, begin the forwarding of data to the target RNC directly.
9. The MME sends a Handover Required Acknowledge message to the source eNB. 
10. The source eNB sends a Handover Command message to the UE.

11. The UE is detected by the target RNC.

12. The target RNC sends a Relocation Complete message to the SGSN. The purpose of the Relocation Complete procedure is to indicate by the target RNC the completion of the relocation of the source eNB to the CN. After the reception of the Relocation Complete message the SGSN shall be prepared to receive data from the target RNC. Each uplink N-PDU received by the SGSN is forwarded directly to the UPE/SAE GW.
13. the SGSN sends a Forward Relocation Complete message to the MME to indicate the success of the handover procedure. The MME acknowledges this with a Forward Relocation Complete Acknowledge message.
14. The SGSN sends an Update PDP Context Request message to the UPE/SAE GW. The UPE/SAE GW updates the context fields and returns an Update PDP Context Response message.
15. The S1 resource in the source SAE/LTE is released.

16. The UE updates its location using a Routeing Area Update Procedure with the SGSN. The SGSN will initiate the SGSN Registration procedure with the HSS.

Proposal

It is proposed to add the above inter RAT Handover signalling flow to 3GPP TR 23.882.
H.5
Inter 3GPP Handover between pre-SAE/LTE and SAE/LTE accesses in LTE_ACTIVE mode
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Figure H.5.1: Alternative A
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Figure H.5.2: Information flow for handover from 2G to SAE/LTE
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Figure H.5.3: Information flow for handover from 3G to SAE/LTE
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Figure H.5.4: Information flow for handover from SAE/LTE to 2G 
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Figure H.5.5: Information flow for handover from SAE/LTE to 3G 
Notes: Data forwarding mechanism is involved in the above 4 diagrams for lossless handover. However, it’s FFS that Lossless handover use bi-casting or data forwarding.
Alternative B
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Figure H.5.6: Alternative C
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