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1. Introduction
It has been studying TR29.875 for IWP. It needs to be identified all of Handover scenarios to study the feasibility of IWP. Therefore this P-CR describes the scenario cases and analysis the applicability of IWP to each scenario.
2. Handover scenarios
2.1
General

The table shows the cases of possible Handover scenarios.

	
	With S-GW change
	Without S-GW change

	Intra PLMN HOs
	No problems are foreseen to prevent that the IWP supports this scenario. 

For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, then IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP via S9 on the PMIP side and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP. 


	
	vPLMN S8 change(e.g. PMIP to GTP)
	vPLMN S8 without change(e.g. PMIP to PMIP)

	Inter PLMN HOs
	Both PLMN supports IWP
	Only one PLMN supports IWP
	Both PLMN supports IWP
	Only one PLMN supports IWP

	
	The current SA2 specification dose not support the Handovers with different S8 variants. P-GW or IWP　on behalf of P-GW, is not able to handle the bearers between GTP tunnels and GRE tunnels because the bearers are established on different QOS basis. Therefore this scenario is not able to be covered by IWP.
	IWP can support this scenario. In this scenario, the IWP　which the target vPLMN is going to connect should be the same IWP as connected from source vPLMN because the PBU or modify bearer request message from target PLMN includes the IWP　address as P-GW address which is located on the hPLMN.
For the scenario when hPLMN S8 is PMIP and both vPLMN's S8 is GTP, the IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP via S9 on the PMIP side and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.
	It might be possible for IWP to support this scenario. The messages such as modify bearer request/PBU from the target PLMN　is destined to IWP　address as P-GW address but the target PLMN does not support to connect IWP, e.g. there is no physical connection or no agreement to connect to IWP. It leads to failed handover and the connections are disconnected. UE might need to initiate a new Attach procedure to re-establish the connection.


Table2.1-1:Handover scenarios

2.2

Intra PLMN HOs
2.2.1
Intra PLMN HOs with S-GW change
No problems are foreseen to prevent that the IWP supports this scenario. For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, the IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP  via S9 and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.
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Figure2.2.1-1: Intra PLMN HOs with S-GW change
2.2.2
Intra PLMN HOs without S-GW change

No problems are foreseen to prevent that the IWP supports this scenario. For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, the IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP  via S9 and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.
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Figure2.2.2-1: Intra PLMN HOs without S-GW change
2.3

Inter PLMN HOs

2.3.1
Inter PLMN HOs with vPLMN S8 change

The current SA2 specification does not support Handovers with different S8 variants. P-GW and IWP in this case are not able to handle the bearers between GTP tunnels and GRE tunnels because the bearers are established on different QoS basis. Therefore IWP is not able to cover this scenario.
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Figure2.3.1-1: Inter PLMN HOs with vPLMN S8 change
2.3.2
Inter PLMN HOs without vPLMN S8 change

2.3.2.1
Inter PLMN HOs vPLMN without S8 change and both PLMN support IWP

The IWP can support this scenario. In this scenario, the IWP which the target vPLMN is going to connect should be the same IWP as connected from source vPLMN because the PBU or modify bearer request message from target PLMN includes the IWP address as P-GW address which is located on the hPLMN. For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, the IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP  via S9 and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.
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Figure2.3.2.1-1: Inter PLMN HOs vPLMN S8 change and both PLMN support IWP
2.3.2.2 Inter PLMN HOs vPLMN without S8 change and only one PLMN support IWP

It might be impossible for the IWP to support this scenario. The messages such as modify bearer request/PBU from the target PLMN is destined to IWP address as P-GW address but the target PLMN does not support to connect IWP e.g. no physical connection, no agreement to connect the IWP. It leads to failed Handover and the connections are disconnected. UE might need to initiate Attach procedure again to re-establish the connection. 
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Figure2.3.2.2-1: Inter PLMN HOs vPLMN without S8 change and only one PLMN support IWP
3. Conclusions
As discussed, no problems are foreseen for intra PLMN Handover scenario. And also inter PLMN Handover with vPLMN without S8 variant change and both PLMN supports IWP scenario can be also covered but if one PLMN does not support IWP, it leads to fail Handovers. The case of inter PLMN Handover with vPLMN S8 change is out of 3GPP SA2 scope. So then it is also out of scope of the IWP.
4. Proposal

It is proposed to agree the following changes to 3GPP TR29.875.
* * * First Change * * * *

4.x
Handover scenarios
There are possible some handover scenarios need to be considered with IWP. This clause introduces possible handover scenarios and each scenario has technical analysis.
4.x.1
General

The table shows the cases of possible Handover scenarios.

	
	With S-GW change
	Without S-GW change

	Intra PLMN HOs
	No problems are foreseen to prevent that the IWP supports this scenario. 

For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, then IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP  via S9 and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.


	
	vPLMN S8 change(e.g. PMIP to GTP)
	vPLMN S8 without change(e.g. PMIP to PMIP)

	Inter PLMN HOs
	Both PLMN supports IWP
	Only one PLMN supports IWP
	Both PLMN supports IWP
	Only one PLMN supports IWP

	
	The current SA2 specification dose not support the Handovers with different S8 variants. P-GW or IWP　on behalf of P-GW, is not able to handle the bearers between GTP tunnels and GRE tunnels because the bearers are established on the different QOS basis. Therefore this scenario is not able to be covered by IWP.
	IWP can support this scenario. In this scenario, the IWP　which the target vPLMN is going to connect should be the same IWP as connected from source vPLMN because the PBU or modify bearer request message from target PLMN includes the IWP　address as P-GW address which is located on the hPLMN.
For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, then IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP  via S9 and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.
	It might be possible for IWP to support this scenario. The messages such as modify bearer request/PBU from the target PLMN　is destined to IWP　address as P-GW address but the target PLMN does not support to connect IWP,　e.g. there is no physical connection or no agreement to connect to IWP. It leads to failed handover and the connections are disconnected. UE might need to initiate a new Attach procedure to re-establish the connection.



Table4.x.1-1:Handover scenarios

4.x.2
Intra PLMN HOs

4.x.2.1
Intra PLMN HOs with S-GW change

No problems are foreseen to prevent that the IWP supports this scenario. For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, the IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP  via S9 and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.
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Figure4.x.2.1-1: Intra PLMN HOs with S-GW change
4.x.2.2
Intra PLMN HOs without S-GW change

No problems are foreseen to prevent that the IWP supports this scenario. For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, the IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP  via S9 and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.
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Figure4.x.2.2-1: Intra PLMN HOs without S-GW change
4.x.3
Inter PLMN HOs

4.x.3.1
Inter PLMN HOs with vPLMN S8 change

The current SA2 specification does not support Handovers with different S8 variants. P-GW, IWP in this case, is not able to handle the bearers between GTP tunnels and GRE tunnels because the bearers are established on different QoS basis. Therefore IWP is not able to cover this scenario.
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Figure4.x.3.1-1: Inter PLMN HOs with vPLMN S8 change
4.x.3.2
Inter PLMN HOs without vPLMN S8 change

4.x.3.2.1
Inter PLMN HOs vPLMN with S8 change and both PLMN support IWP

The IWP can support this scenario. In this scenario, the IWP which the target vPLMN is going to connect should be the same IWP as connected from source vPLMN because the PBU or modify bearer request message from target PLMN includes the IWP address as P-GW address which is located on the hPLMN. For the scenario when hPLMN S8 is PMIP and vPLMN S8 is GTP, the IWP needs to act as emulating two MAGs toward P-GW for one or more GTP tunnels toward source S-GW and target S-GW. There is PCC signaling between PCRF and IWP  via S9 and the corresponding information on the GTP side is conveyed inside GTP signaling between S-GW and IWP.
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Figure4.x.3.2.1-1: Inter PLMN HOs vPLMN S8 change and both PLMN support IWP
4.x.3.2.2
Inter PLMN HOs vPLMN S8 change and only one PLMN support IWP

It might be impossible for the IWP to support this scenario. The messages such as modify bearer request/PBU from the target PLMN is destined to IWP address as P-GW address but the target PLMN does not support to connect IWP e.g. no physical connection, no agreement to connect the IWP. It leads to failed Handover and the connections are disconnected. UE might need to initiate Attach procedure again to re-establish the connection. 
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Figure4.x.3.2.2-1: Inter PLMN HOs vPLMN S8 change and only one PLMN support IWP
* * * End Change * * * *




















































