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1. Introduction

In previous RAN3&SA2 joint meeting on Montreal, draft function list for CN-RAN functional split are agreed (SRJ-050126).  In the function list, “Intra-radio access mobility, connected mode” is one of the important issues to be decided in early stage.  In this paper, NTT DoCoMo proposes clarification for this function and breakdown.
2. Discussion
2.1 Definition
In this contribution, the term “connected mode” defines a mode in which cell level location is known and a active unique connection is established between the UE, RAN, and CN.
 In this mode, the function for intra-radio access mobility is the one to keep active connection between CN and UE when cell change happens. From RAN/CN functional split point of view, this means the path switch related functions between CN and RAN (like relocation function in 3G).
The term “mobility anchor point” defines a fixed node for UE mobility in connected mode. 
The term “relocatable point” defines an unfixed node for UE mobility in connected mode. 
The term “path switch point” defines a fixed node at a path switch for UE mobility. It can be a mobility anchor point or relocatable point. Under a path switch point there are several relocatable points. 
2.2 Reference logical architecture model for connected mode
For mobility architecture, we assume that four level hierarchy (eNodeB, AR, EMAP, GMAP) in transport plane shown on figure.1 is quite reasonable in point of deployment flexibility.

In our proposal, high level descriptions for each node are followings.

- GMAP

- CN node 

- mobility anchor point in the home network
- EMAP

- CN node 

- mobility anchor point in the visited network

- path switch point to AR
- AR

- CN node 
 
- path switch point to eNodeB

- send a path switch trigger to EMAP
      - relocatable point
-eNodeB

- E-UTRAN node 

- link to UE over the air

- relocatable point 
      - send a path switch trigger to AR

- has RAN context transfer function
We assume GMAP and EMAP in CN are mobility anchor points, AR and eNodeB are relocatable points, and EMAP and AR are path switch points.
We believe that it is general that there is a mobility anchor point in visited network (EMAP), and another anchor point in home network (GMAP) in the case of roaming. 
In terms of visited core network, especially for a large scale network, it is effective to handle localized mobility in local nodes in point of signaling load and time. Therefore, we suppose AR as intermediate node which hides local mobility control to upper node. 
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Figure.1 Reference logical architecture model for mobility in connected mode
As mentioned, this architecture is based on a consideration for large scale network. In actual implementation, AR, EMAP and GMAP entities are likely to be in the same physical node. EMAP and GMAP will be the same node when users are in the home network and the actual mapping for routing will be directly AR-GMAP. AR and eNodeB in one physical node is also possible. 
2.3 RAN context transfer
RAN context transfer function is required like SRNS relocation in 3G, and it should be done between e-NodeBs.
3. Proposal

For the item “Intra-radio access mobility connected mode” in function list (SRJ-050126), DoCoMo proposes following.

	Location:

High-level Function:
	
	RAN
	CN
	Comments

	Intra-radio access mobility, connected mode
	Path switch
	
	X
	Path switch for user plane traffic

	
	Path switch trigger
	X
	
	“trigger“ the CN to initiate path switching

	
	RAN Context transfer
	X
	
	










































































Path switch b/w ARs





Path switch b/w enodeBs











AR








eNodeB





eNodeB





GMAP


(fixed)





Visited core network








EMAP


（Fixed）





eNodeB





AR





Home network








