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1. Introduction

At the last RAN2-SA2 joint meeting in Montreal, a function list for RAN-CN functional split has been decided. This contribution discusses functional split of the IP Bearer Management within the scope of the SA2 SAE and RAN LTE work items.
2. Discussion

IP Bearer Management functionality might be considered in two aspects – management of IP Bearer in RAN-CN transport layer and IP connectivity/IP Session Management

2.1 Management of IP Bearer in transport layer between RAN and CN.
In Rel 6, GTP-U between RAN and GSN or between GSNs in user plane is based on UDP/IP, but L1/L2 are dependent on operator’s network. In case of L1/L2 based on ATM, negotiated QoS in SM can be mapped to the QoS provided by ATM based network, but it can not be easily controlled the resource of that in other case which is based on other network such as Ethernet. Advancements in Gigabit Ethernet and optical network technology, it might be preferred IP based network to ATM network in Evolved Architecture 

For such reasons, the functionality in bearer management shall be required to map to the QoS in NAS for bearer in IP transport layer between RAN and CN in Evolved Architecture, regardless of L1/L2 layer. Namely, to ensure QoS management in GPRS bearer service, the functionality to guarantee the QoS shall be required to manage bearer in IP transport layer between RAN and CN the same as manage Radio bearer between UE and RAN.
For management of bearer in IP transport between RAN and CN, it can be used the existing QoS management mechanisms such as DiffServ or RSVP.
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Figure 1. UE-CN Bearer Service Architecture
2.2 IP Session Management/IP Connectivity 
At the last meeting, the requirement that the functional split will be defined to sufficient level of detail to avoid  overlapping/duplicated functionalities was introduced in TR 23.882 and some contributions proposed that some functionalities of MM in NAS should be integrated to RRC in AS. In this case, evolved RNC (RNC+) should manage UE’s mobility as an anchor node in RAN. SM protocol plays a role of IP session management and IP connectivity in UMTS.

In figure 2, it shows the IP Packet routing in intra RNC in Rel-6. All packets generated from UE should pass through the GGSN, even though UEs are located under the same RNC. In this case, this routing architecture has caused an unnecessary traffic, delay and cost loss. 

In the aspect of the UE’s mobility management in RAN, a routing architecture can be considered to manage IP packet routing in RNC+ as anchor node in evolved architecture as shown in figure 3.
In figure 4, it shows IP Packet routing for inter RNC+ in evolved architecture. In this case, RNC+ should manage not only location information, but also IP address of UE, or QoS information if necessary. And, a few functionalities of SM protocol might be split in RAN and CN as table 2.
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Figure 2. IP Packet Routing for intra RNC in Release 6
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Figure 3. Proposed IP Packet Routing for intra RNC+ in Evolved Architecture
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Figure 4. Proposed IP Packet Routing for inter RNC+ in Evolved Architecture

*Note : In figure 3 and 4, the architecture is not our concern.
Table 2. Functional split of SM
	Function :
	RAN
	CN
	Comments

	SM
	PDP(IP) Address Management
	X
	X
	

	
	QoS Management
	FFS
	X
	


3. Proposals
This contribution proposes that IP bearer management functionality shall be located at RAN as well as CN in the following point of view.
· For bearer of IP transport layer between RAN and CN in evolved architecture, it shall be required that the functionality of bearer management which can map to the QoS parameters in NAS in IP layer regardless of L1/L2 layer.
· For management of bearer in IP transport between RAN and CN as mentioned above, it can be used the existing QoS management mechanisms such as DiffServ or RSVP.

· Some functionalities of Session Management (SM) shall be included in RAN to optimize the IP packet routing in inter/intra RNC.
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