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Introduction
The objective of the study on System architecture evolution work item is to develop a framework for an evolution or migration of the 3GPP system to a higher-data-rate, lower-latency, packet-optimized system that supports, multiple radio access techniques. 

This contribution proposes a solution for inter-access handover, which could provide fast and lossless handover. 

This contribution proposes the function split in the aspect of inter-access handover due to the proposed solution.

Discussion
1. Solution for inter-access handover 

Inter-access handover is a process switching an on-going service to a different access system, which assures UE could maintain the communication continuity from the network or other users when it is moving within various access systems.

This solution provide a fast and lossless inter-access handover with Mobile IP as a mobility management protocal mechanism.

There are some assumptions for this solution:

1) UE should support as a Mobile IP  client.

2) UE should have ability to transmit on two different radio access interfaces at the same time.

The procedure of inter-access handover is illustrated in Figure 1. In this figure, new RAN and old RAN indicate different radio access networks, which could be UTRAN, E-UTRAN or IWLAN. SN(serving node) indicates legacy PS core, or PDG, or the sub-evolved packet core. 

Notes: The definition of sub-evolved packet core can be found in contribution SRJ-050xxx.
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Figure-1

1） UE is sending and receiving user data via old radio access system with another user. The user data flows directly between old SN and correspondent network.

2） Based on measurement results and a handover decision mechanism, the old RAN directs UE to perform an inter-access handover.
3） UE establishes Layer-2 connectivity with new SN, (e.g. If the new RAN is UTRAN, this process should include RAB establishment, IP connectivity with GGSN, activation of the security functions and PDP context, etc.) so that the new access system could prepare to support the ongoing traffic, which still flows through the old access system at this point. 
4） UE gets its new care-of address through Mobile IP mechanisms such as stateless or stateful auto-configuration or agent advisement. UE uses this care-of address to send a binding update message (BU) to HA through new RAN and new SN.

5） HA accepts the mobile registration by replying with a Binding Acknowledgement (BA) to UE. The binding registration of old care-of address would be cancelled if new binding registration is successful.

6） UE sends a binding update message to correspondent node, this procedure should be initiated after a return routability test in order to authorize the establishment of the binding, which has been omitted in the figure for simplification.

7） Correspondent node sends a binding acknowledge message back to UE. Meanwhile, Correspondent node will send user data to new care-of address of UE instead of the old one.

8） The unfinished user data is still sent from the old SN to UE via old RAN, The old AR has been omitted in this figure for simplification.

9） UE sends uplink user data to the new RAN instead of the old one. Meanwhile UE would receive downlink user data both from the new RAN and the old RAN.

10) UE should estimate if the user data sent from the old RAN has finished by comparing the sequence number of the user data from both of the RANs.

11) After UE make sure that there would have no more user data from the old RAN, UE would initiate a detach procedure to the old access network which make UE disconnects with the old RAN.

12) UE only uses new access system to communicate with the other users.  
Notes: If routing optimisation is not allowed (e.g. correspondent doesn't support routing optimization), steps 6 and 7 are not necessary. Inter-AS could forward the packets from correspondent to new SN after step 4. 

2. Consideration on RAN-CN function split

Due to the proposed procedure of the Inter-access handover, some functions provided by the network should be added into the function split list drafted in SRJ-050126. The Function split list needs to be modified as illustrated in Table-1.The definition of Sub-Evolved packet core can be found in contribution SRJ-050xxx.
	Function
	UE
	Evolved RAN
	Evolved core network

	
	
	
	Sub-Evolved Packet Core
	Inter-AS MM

	Inter-RAT Measurement 
	X 
	
	
	

	Inter-access handover decision
	
	
	
	X

	MIP registration 
	X
	
	X
	X


Table-1

1) Inter-RAT Measurement 
Since UE could support different radio access technique for inter-access handover, it is more reasonable that UE should give a measurement report to show current radio link quality information between UE and different BSs before handover, otherwise the current RAN must conduct measurement in various radio access architectures (e.g. WLAN, UTRAN, E-UTRAN and non-3GPP access network), which would make implemeantation of RAN very complicated.  

Depending on operator’s implementation in different network, RAN is not required to support any radio link quality measurement in current standard.
2) Inter-access handover decision
This function makes a decision if UE is allowed to handover to another access system. The inter-AS MM would send an inter-access handover command to UE. Before the inter-AS MM makes the decision of inter-access handover, the following aspects should be taken into consideration:

i. A handover quest message from UE,  which may show the existing link quality is decreasing and UE prefers to handover to another base station of inter-access system  

ii. Operator policy rules, e.g. According the UE’s subscription, it may not be authorized for UE to handover to another access system. 
iii. If the nearby access system has been overloaded, inter-AS MM should not be allowed to initiate an inter-access handover.

3) MIP registration

MIP registration is a process during which a MIP capable UE sends a binding Update to its home agent or a correpondent node, causing a binding for the UE to be registered.

Mobile IP allows UE to move within different access system without changing the mobile node's "home address". Packets may be routed to the UE using this address regardless of the UE’s current access system of attachment to the network. The UE may also continue to communicate with the network after moving to another access system. Since Mobile IP technique is a mature technique to support inter-access handover, the network should provide mobile IP registration obviously. 
MIP registration should be provided by UE, sub-evolved packet core and inter-AS MM funtioning together. The function should be provided in the same fashion as that is provided by MN(mobile node), AR/FA,HA, which are defined in RFC3375 and RFC3344. 

Proposals
It is proposed that  the part of “Solution for inter-access handover” presented in this contribution is adopted, and the corresponding texts are documented in a new section in the “Key Architectural Issues” section in TR 23.882:

“7.x

Inter-Access Handover with Mobile IP”,
It is proposed to modify the function split list in SRJ-050126 as shown in Table-1.
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