SA WG2 Temporary Document

Page 1

SA WG2 Meeting #115
S2-162721
23 - 27 May 2016, Nanjing, P.R. China

Source:
Samsung
Title:
Solution for key issue 3: mobility support for interworking between the NextGen core and EPC
Document for:
Approval

Agenda Item:
6.10.3
Work Item / Release:
FS_NextGen / 14
Abstract of the contribution: mobility management solution for interworking scenarios b/w NextGen core and EPC are introduced.
Discussion
For the key issue 3, mobility management solution for interworking scenarios b/w NextGen core and EPC are introduced.
The followings scenario are addressed in this paper
-
Deployment scenario between 5G and EPC are introduced;

-
Per the deployment scenarios, interworking scenarios are investigated;
-
Out of the above scenarios mobility management for intersystem change between EPC and NextGen Core is investigated.
Text proposal

6.x
Solution for Key Issue 3: Mobility framework
6.x.1
Solution 3.x : mobility support in interworking between NextGen core and EPC based on migration scenarios
The solution introduces the high-level solution for interworking between NextGen core and EPC.
In this solution, it is considered mobility support in terms of session continuity per interworking scenario.

In the migration stage the service area of NextGen network would not cover at once the whole service area. So the NextGen network could be deployed overlapped with EPS. Therefore, we may consider several deployment scenario with that assumption.

· Scenario A): NextGen network is deployed standalone but there is an inter-CN interface between NextGen core and EPC. 

i. This scenario is expected in the early stage of NextGen network deployment or when a new operator starts with a NextGen network but having no EPS.

ii. In this case, interworking should be done via the inter-CN interface.

· Scenario B): the NextGen network is deployed standalone but NextGen core has no interface with EPC. 

i. This scenario is expected when the NextGen core and EPC are managed separately but the LTE RAT node is shared between the NextGen core and EPC so that the NextGen core is operating together with the LTE RAT as well as the New RAT.

ii. In this case, there is no interworking between NextGen network and EPS, but inter-RAT handover would occur between the New RAT and the Evolved LTE with support from NextGen Core Network.

· Scenario C): the NextGen network is deployed standalone and NextGen core has an interface with EPC also.

i. In this case, two kinds of interworking scenarios are possible: 

· Inter-RAT handover would occur between the New RAT and the Evolved LTE when the UE attaches the NextGen Core; and

· When the NextGen UE moves between the New RAT and the Evolved LTE, the UE’s attaching Core network may be changed via inter-CN interface based on operator’s preference or deployment situation like that the UE moves to non-upgraded LTE node’s area.

· Scenario D): NextGen core is deployed with interface with EPC, but New RAT is not adopted yet.

i. This scenario is expected when the operator deploys the NextGen Core without New RAT and is upgrading their LTE nodes step by step. 

ii. In this case, Interworking should be done via the inter-CN interface without RAT changes.
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Figure 6.x.1.1.1 CN based co-existence scenarios of NextGen network and EPS
6.x.1.1
Architecture description 
	Target

Source
	EPC/LTE
	NextGen Core/Evolved LTE
	NextGen Core/New RAT

	EPC/LTE
	Intra-RAT HO using existing HO mechanism in EPS

-Occurs in all Scenarios
	Intersystem change(via inter CN interface)

i.e. CN relocation with or without RAT node change.
-Occurs in Scenario D
	Intersystem change(via inter CN interface)
-Occurs in Scenario A,C

	NextGen Core/Evolved LTE
	Intersystem change(via inter CN interface)

i.e. CN relocation with or without RAT node change.
-Occurs in Scenario D
	Intra-RAT HO
-Occurs in Scenario B,C,D
	Inter-RAT HO
-Occurs in Scenario B,C

	NextGen Core/New RAT
	Intersystem change (via inter CN interface)
-Occurs in Scenario A,C
	Inter-RAT HO
-Occurs in Scenario B,C
	Intra-RAT HO
-Occurs in Scenario A,B,C


Per UE mobility among EPC/LTE, NextGen Core/Evolved LTE and NextGen Core/New RAT, the mobility management on the following scenario are considered.

· Interworking between NextGen Core/Evolved LTE and NextGen Core/New RAT.
i. It is the scenario for Inter-RAT handover with or without change of anchor point.
· Interworking between EPC/LTE and NextGen Core/Evolved LTE
i. It is the scenario for intersystem change using the inter-CN interface with or without change of RAT node.
ii. Mobility anchor point change. 

iii. When session continuity supported, PDN anchor point is kept and the data forwarding made between NextGen UP and P-GW in EPC system.
· Interworking between EPC/LTE and NextGen core/New RAT:
i. It is the scenario for intersystem change using the inter-CN interface with change of RAT node.
ii. Mobility anchor point change

iii. When session continuity supported, PDN anchor point is kept and the data forwarding made between NextGen UP and P-GW in EPC system.

6.x.1.2
Function description 
Considering the deployment scenarios above, interworking would occur when the UE is moving among EPC/LTE, NextGen Core/Evolved LTE and NextGen Core/New RAT.
It also need to consider whether session continuity should be provided or not for the intersystem change.
In the subclause 6.x.1.2.1 intersystem changes with session continuity is investigated. And in the subclause 6.x.1.2.2 intersystem changes without session continuity is investigated.

6.x.1.2.1 Intersystem changes with session continuity supported.

When the UE performs intersystem change, its PDN/PDU connections activated in the source system are still kept in the target system.
a) EPC/LTE ( NextGen core/Evolved LTE or NextGen core/New RAT:
Therefore, PDN anchor point shall not be changed as the P-GW but the mobility anchor point will be changed from the S-GW according to the selection of serving control plane function in the NextGen core. Hence mobility anchor point relocation procedure is needed except for control plane function relocation procedure.
Figure 6.x.1.2.1.1 shows intersystem changes procedures to support session continuity from EPC/LTE to NextGen core/New RAT. The same procedure can be used for intersystem changes to support session continuity from EPC/LTE to NextGen core/Evolved LTE considering that the New RAT is replaced with Evolved LTE.
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Figure 6.x.1.2.1.1 intersystem handover procedure from EPC/LTE to NextGen core/New RAT

1. NextGen UE accessing a LTE node is triggered for the handover to a New RAT ;

2. The LTE node requests intersystem handover to the serving MME
3. The MME requests CN node relocation to an appropriate a Control Plane function entity( which is compared as MME in EPC), which includes UE context and the IP address of P/S-GW and TEIDs, etc.
NOTE: in order to support CN rellocation MME may be updated.
4. Based on the delivered IP address of P-GW and TEID, the Control Plane function entity selects an appropriate mobility anchor point in the NextGen Core and prepare for mobility anchor replacement, which is in place of S-GW in EPC
5. The Control Plane function entity performs HO preparation with the New RAT node.
6. On successful HO preparation the Relocation response is sent to the serving MME. 
7. Accordingly the MME initiate the handover by sending the HO command message. 
8. The UE performs the handover via interactions among the serving LTE node and the target New RAT node and the UE. 
9. HO completion is notified to the Control Plane function entity.
10. The mobility anchor node replacement is performed by the Control Plane function entity. The mobility anchor will be replaced from S-GW to the mobility anchor in the NextGen Core.
11. The UE performs location registration update procedure and mutual authentication procedure using the trust obtained in the EPC.
b) NextGen core/Evolved LTE or NextGen core/New RAT( EPC/LTE:
Therefore, PDN anchor point shall not be changed to a P-GW but the mobility anchor point will be changed to an S-GW according to the selection of serving MME in the EPC. Hence mobility anchor point relocation procedure is needed except for control plane function relocation procedure.
Figure 6.x.1.2.1.2 shows intersystem changes procedures to support session continuity from NextGen core/New RAT to EPC/LTE. The same procedure can be used for intersystem changes to support session continuity from NextGen core/Evolved LTE to EPC/LTE considering that the New RAT is replaced with Evolved LTE.
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Figure 6.x.1.2.l.2 intersystem handover procedure from NextGen core/New RAT to EPC/LTE
1. NextGen UE accessing a New RAT node is triggered for the handover to LTE
2. The New RAT node requests intersystem handover to the serving Control Plane function entity in NextGen Core.
3. The Control Plane function entity requests CN node relocation to an MME, which includes UE context and session info.
NOTE: in order to support session continuity and CN rellocation MME should be updated.
4. Based on the delivered session info, the MME selects an appropriate mobility anchor point(i.e. S-GW) in the EPC and prepare for mobility anchor replacement.
NOTE: in order to support session continuity S-GW should be updated.
5. The MME performs HO preparation with the LTE node.
6. On successful HO preparation the Relocation response is sent to the serving Control Plane function entity. 
7. Accordingly the Control Plane function entity initiate the handover by sending the HO command message. 
8. The UE performs the handover via interactions among the serving New RAT and the target LTE node and the UE. 
9. HO completion is notified to the MME.
10. The mobility anchor node replacement is performed by the MME. The mobility anchor will be replaced to S-GW from the mobility anchor point in the NextGen Core.
11. The UE performs location registration update procedure and mutual authentication procedure using the trust obtained in the NextGen Core.
6.x.1.2.2 Intersystem changes without session continuity

When the UE performs intersystem change, its PDN/PDU connections activated in the source system should be deactivated and the corresponding PD/PDN connections should be activated in the target system.
a) EPC/LTE ( NextGen core/Evolved LTE or NextGen core/New RAT: 
Therefore, both PDN anchor point and the mobility anchor point are changed from P-GW and S-GW respectively. Hence, the procedures are almost same as the procedures to be developed in the key issue 3 and 4 (i.e. location registration, session setup procedures, etc.). In addition mechanism for expediting PDU activation and cleaning the PDN connections in the old EPC may be needed.
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Figure 6.x.1.2.2.1 intersystem handover procedure from EPC/LTE to NextGen core/New RAT

1. NextGen UE accessing a LTE node is triggered for the handover to a New RAT ;

2. The LTE node requests intersystem handover to the serving MME

3. The MME requests CN node relocation to an appropriate a Control Plane function entity( which is compared as MME in EPC), which UE context is sent together.
NOTE: in order to support CN rellocation MME may be updated.
4. The Control Plane function entity may store UE context for the existing PDUs, which could be used in preparation on activation of PDUs.
5. The Control Plane function entity performs HO preparation with the New RAT node.
6. On successful HO preparation the Relocation response is sent to the serving MME. 
7. Accordingly the MME initiate the handover by sending the HO command message. 
8. The UE performs the handover via interactions among the serving LTE node and the target New RAT node and the UE. 
9. HO completion is notified to the Control Plane function entity and the MME.
10. The MME removes the existing PDN connections with GWs. 

11. The Control Plane function entity may prepare for activation of PDUs. 

12. The UE performs location registration update procedure and mutual authentication procedure using the trust obtained in the EPC.
13. The UE performs PDU connectivity and session setup procedures together with the Control Plane function entity and User Plane function entity.
b) NextGen core/Evolved LTE or NextGen core/New RAT( EPC/LTE: 
Therefore, both PDN anchor point and the mobility anchor point are changed to a P-GW and an S-GW respectively. Hence, the procedures are almost same as the attach procedures with PDN connection in EPC. In addition mechanism for expediting PDN connection activation and cleaning the PDU connections in the old NextGen core may be needed.
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 Figure 6.x.1.2.2.2 intersystem handover procedure from NextGen core/New RAT to EPC/LTE
1. NextGen UE accessing a New RAT node is triggered for the handover to LTE;

2. The New RAT node requests intersystem handover to the serving Control Plane function entity.
3. The Control Plane function entity requests CN node relocation to an appropriate MME, which UE context is sent together.
NOTE: in order to support CN rellocation MME should be updated.
4. The MME may store UE context for the existing PDUs, which could be used in preparation on activation of PDNs.

NOTE: in order to support preparation of PDN activation MME should be updated.
5. The MME performs HO preparation with the LTE node.
6. On successful HO preparation the Relocation response is sent to the serving Control Plane function entity. 
7. Accordingly the Control Plane function entity initiates the handover by sending the HO command message. 
8. The UE performs the handover via interactions among the serving New RAT node and the target LTE node and the UE. 
9. HO completion is notified to the Control Plane function entity and the MME.
10. The Control Plane function entity removes the existing PDU connections with its User Plane entities. 

11. The MME may prepare for activation of PDNs. 

NOTE: in order to support preparation of PDN activation MME should be updated.
12. The UE performs attach procedure and mutual authentication procedure using the trust obtained in the NextGen Core.
13. The UE performs PDN connectivity and bearer activation procedures together with MME and GWs.
6.x.1.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
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