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1.
Introduction
At the last SA2 #45 meeting, 3GPP System Architecture Evolution (SAE) TR23.882 was updated with version 1.1.0. A contribution [11] related to updates described logical baseline architecture for 3GPP, the full view of Release 6 network architecture with some additions from Release 7 work, as the basis for further evolving the architecture.
Before discussing the impacts of overall architecture about evolution on the basis of “logical baseline architecture for 3GPP”, it is needed to draw the consensus on architectural outline from three standpoints (first : RAN LTE Study Items, second : the work in SA1 on an AIPN, third : Supporting mobility between heterogeneous networks). Therefore, this paper describes key issues in current architecture and find out some solutions of them and lists the possible conceptual evolution scenarios on the basis of solutions in order to discuss the architectural scope that can be dealt with in this TR work. And then, the architectural requirements from the possible scenarios through this work are proposed.

2.
Discussion

2.1 Description of key issues

Current 3GPP Architecture including the existing NAS (Non Access Stratum), bearer management scheme and the interworking with non-3GPP family using 3GPP IP Access suffer from meeting the requirements coming out from “RAN LTE [10]” , “ the work in SA1 on an AIPN [7]” and “mobility including service continuity” in an integrated infrastructure with multi-RATs, multi-access systems, multi-operators.

From this point of view, the identification of five key issues to be discussed in current 3GPP architecture may be summarized as follows.

First  (Number #1), a functional duplication at both bearer (NAS) and application level (e.g. IMS)

Multimedia applications will rely on IP-based control protocols for session and mobility management, resulting in a duplication of functionality at both bearer level (NAS) and application level (e.g. IMS). In other words, there are any independent procedures for session and mobility within access system unlike IP-based control protocol (i.e. not IP penetration) and hence such a duplication can be considered signaling overhead from overall architectural point of view.
Second (Number #2), inefficiency in traffic transmission

Even on the occasion of connecting between two UEs in the same cell, the packet on U-plane must pass through GGSN, which is the anchoring point in the user’s data path. It is difficult for 3GPP Access System to meet delay requirements due to the anchor point (i.e. GGSN, PDG) that introduce into the user’s data path. 

Third (Number #3), complexity of bearer management in 3GPP access system
Bearer concept within UTRAN should be managed including signal and traffic, in order to establish connection. As user’s movement cases, this bearer management becomes more complex. Especially, considering p-to-m or m-to-m service, which is the future service, such a bearer management scheme on traffic can cause link setup delay, resulting in handover delay.
Fourth (Number #4), no guarantee of seamless & fast mobility between non-3GPP family and 3GPP family
Interworking between 3GPP access system including UTRAN and PSCN (SGSN, GGSN) and WLAN access system including WLAN access network and 3GPP IP Access (WAG, PDG), which is defined by the current standard, is the loosely coupled type. Because the 3GPP IP Access has been standardised in Rel-6 with the concept that the 3GPP WLAN access has the equivalent functionality with what current PSCN provides, the above listed key issues (First, Second, Third) are applied to WLAN access system. In addition, when considering the movement between two heterogeneous access system, latency in inter-system mobility management may be doubled.
Fifth (Number #5), complex system architecture that impinge upon lantency
When considering the following text proposals agreed in the RAN LTE meeting of TSG-RAN meeting #27 [10], It is needed for the functionalities and nodes in current 3GPP architecture to be removed /rearranged /modified /integrated with the purpose of reducing latency.
· Possibility for a radio-access network latency (user-plane UE-RNC (or corresponding node above Node B)- UE) below 10 ms

· Significantly reduced C-plane latency (e.g. including the possibility to exchange user-plane data starting from camped-state with a transition time of less than 100 ms (excluding downlink paging delay))

· Support for inter-working with existing 3G systems and non-3GPP specified systems

2.2 Conceptual solution for key issues
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Figure 1. Current architecture simplified for 3GPP evolution
The 3GPP network architecture [1] can be translated into the simplified model as depicted in Figure 1 for the purpose of comparing with the possible evolution outlines. Current 3GPP standardisation provides the following four instances for the control of PS services and 3GPP IP Access services besides the functions provided by the lower layer protocols

· Bearer signalling among MT(UE), SGSN, GGSN and HSS/HLR (being controlled mainly by the so-called NAS protocols) : this assigns or modifies bearers with respect to the desired QoS of the user and manages not only AAA and Charging issues but also the provision of mobility related functions allowing a subscriber to change the terminal (personal mobility) or to move free throughout the coverage area of the PLMN [1][2]
· GGSN : this shall be used as mobility anchor point by requiring the use of special equipment and protocols to be used within the core network of the PLMN
· 3GPP IP Access scheme : this has been standardised with the concept that the 3GPP WLAN access has the equivalent functionality (WAG, PDG) with what current PSCN provides [3]

· SIP protocol for PS services like VoIP, Presence etc : The controlling instance for these service is the IMS (IP Multimedia Subsystem), which also performs AAA functions, negotiates QoS parameters, and provides personal mobility [4][5]
Each conceptual solutions on five key issues that described in subclause 2.1 are proposed as Annex A from the three viewpoints [RAN LTE Study Items, the work in SA1 on an AIPN, Supporting mobility between heterogeneous networks]. In addition, the possible evolution scenarios through the combination with several solutions in ANNEX A are presented as Annex B.

3. Proposal
This paper describes five key issues in current 3GPP architecture and proposes the conceptual solutions for each key issues as well as eight scenarios on the basis of the combination of solutions presented in Annex A.
The first objective of this contribution is to make a consensus on the scope of architectural evolution through the discussion. Therefore, we suggest the eight scenarios for architectural evolution in order to help in making a consensus (refer to Annex B).

· Are there another scenarios (or architectural outline) besides the eight scenarios described in Annex B ? (show Annex C)

· Let’s discuss the scenario drafts that can be dealt with in TR work ?
The second objective of this contribution is to proposed requirements on architecture on the basis of scenarios that make a consensus. The underlined parts in the following architectural requirements that we prepare should be included in section 5 to TR 23.882.

******Start of New Texts******
5
Requirements on the Architecture

[Editors Note: This clause identifies the major requirements on the architecture that guide the architecture evolution.]

5.1 High-level principles

· 3GPP and non 3GPP access systems shall be supported.

· Shall provide scalable system architecture and solutions without compromising the system capacity, e.g. by separating the control plane and the transport plane.
· Interworking with release 6 3GPP systems (i.e. 3GPP-PS core, 3GPP-IP access and IMS) shall be supported

 [Editor’s note: Initial list to be completed]
5.X Session and Mobility Management principles

This main objective of section 5.X is to guarantee the service continuity as possible in an integrated infrastructure with multi-RATs, multi-access systems and multi-operators.

· Shall support not only IPv4 but also IPv6
· Shall provide harmonization with IP technology, e.g. optimized IP routing within access system, elimination of anchoring point, movement of RLC/PDCP from RNC to Node B 

· to constitute flexible and scalable network
· Shall support effective interworking in different level (e.g. Node-B, RNC, PSCN), especially interworking between 3GPP family and non-3GPP family 
e.g. 
standalone Node B+ : interworking among multi-RATs within 3GPP family in Node B level

RNC+             : interworking among multi-RATs within 3GPP family in RNC level

converged RNC+   : interworking among multi-RATs within 3GPP family as well as non-3GPP family in 

RNC level

SMA series, SMTA series : interworking among multi-RATs within 3GPP family or/and non-3GPP family in 

PSCN level
· to reduce handover latency in an integrated infrastructure
· Shall support mechanism for context transfer

· to be helpful in performing the handover
· to reduce amount of overhead in the servers

· QoS level, security, AAA and so on

· Session and mobility management within access system shall play the faithful agency about enhanced session management and advanced mobility management in AIPN e.g. SMA as IP penetration or SMA as IP separation 
· to reduce the existing C-plane latency in NAS
· Shall support simple system architecture compared with the existing 3GPP architecture e.g. standalone Node B+ = RNC+RRC, SMTA = SMA + TA, PSCN++(Type 1, Type 2) = 3GPP IP Access + PSCN, partial incorporation between UTRAN area and PSCN area
· vertical and horizontal Integration of the existing nodes and interfaces
· to reduce C-plane latency
******End of New Texts******
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ANNEX A. Solutions for key issues and corresponding evolution scenarios
	Key Issue
	[Viewpoint] 

Solution and Benefit/Remark
	Evolution Scenarios

(Refer to 

Annex B, Figure 1)

	Number #1

the duplication of functionality in network
	[Viewpoint ; the work in SA1 on an AIPN]

Solution

(1) Introduction of SMA (Session Mobility Agent) as IP penetration
( SMA equals SA (Session Agent) plus MA (Mobility Agent)

· there are two types of SMA ; 

· SMA as IP penetration ; e.g. the adoption of SIP-based Mobility Management in PSCN [9]
· SMA as IP separation ; e.g. evolution entity based on the existing NAS in 3GPP

Note. SMA in all evolution scenarios of Annex B means IP penetration as well as IP separation
( this aims at the IP penetration on session and mobility in PSCN of 3GPP Access System

Benefit

(1) With simpler IP-based protocols, the agency of SM/MM protocols minimizes the complexity of PMM and SM procedures in PSCN
Remark

(1) In ITU-T SG19 TD68R1 [8] edited by ETRI , A number of existing mobility management protocols (MIP and MIP Extensions – HMIP and FMIP, SIP based MM, CIP with MIP or with SIP , mSCTP with SIP or MIP, BCMP with MIP and SIP, 3GPP MM, 3GPP2 MM) are reviewed and analysed – “3GPP MM could provide handover and location management and could meet most of the MM requirements. However, it may need further enhancements to support a variety of heterogeneous access networks”
(2) The existing scheme on SM/MM within access system shall be needed to be evolved to  suitable for enhanced session management and advanced mobility management in AIPN [7] not to be determined
	#1,#2,#3,#4

#5,#6,#7,#8

	Number #2

Inefficiency in traffic transmission
	[Viewpoint ; RAN LTE Study Items]

Solution

(1) Elimination of anchoring point in the user data path

(2) Movement of RLC/PDCP from RNC to Node B 

Benefit

(1) the overhead to the network may be reduced, as the GTP/UDP/IP header introduced to IP packet is eliminated
(2) the network deployment may be facilitated since simpler IP routers are used instead of GGSNs
(3) the U-plane latency may be reduced because of IP optimum routing
Remark


	#1,#2,#3,#4

#5,#6,#7,#8

	Number #3

Complexity of bearer management within UMTS
	[Viewpoint ; RAN LTE Study Items]

Solution

(1) Separation of U-plane from bearer management

Benefit

(1) the overload of  bearer management based on the point-to-point scheme may be reduced, the more in case of the movement of multicast bearers (p-to-m, m-to-m)

(2) the processing load of bearer management related to U-plane in NodeB, RNC, SGSN may be reduced.
	#1,#2,#3,#4

#5,#6,#7,#8

	Number #4

No guarantee of seamless & fast mobility between non-3GPP family and 3GPP family
	[Viewpoint ; Supporting mobility between heterogeneous networks]

Solution

(1) Simpler Architecture through the vertical integration between PSCN and 3GPP IP Access in Figure 1

(There are differences in interfaces (e.g.(=/=(,(=/=(,(=/=() between PSCN and 3GPP IP Access of Figure 1. But, Integration between PSCN and 3GPP IP Access may be  possible through new design to gain the commonality of these interfaces (e.g. common IF including ( and (, common IF including ( and (, common IF including ( and () 

Benefit

(1) C/U-latency to occur by means of native defect in PSCN or 3GPP IP Access may be reduced from the standpoint of inter-access system mobility
Remark


	#2,#3,#4

#6,#7,#8

(mark as PSCN++)

- common AN (option)

	Number #5

Complex system architecture that impinge upon latency
	[Viewpoint ; RAN LTE Study Items]

Solution

(1) Simpler Architecture through the horizontal integration between SGSN and GGSN in PSCN or between WAG and PDG in 3GPP IP Access in Figure 1

( SMTA means a physical integration between SMA (Session Mobility Agent) and TA (Traffic Agent)

· there may be three types of SMTA ; 

· Cellular SMTA in evolution scenario #5

· Non-3GPP SMTA in evolution scenario #5

· SMTA in evolution scenario #6, #7, #8
Benefit

(1) C/U-plane latency may be reduced through the elimination of nodes as well as the unification (e.g. ( and ( , ( and () and internal processing (e.g. ( or () of interfaces in Figure 1 

Remark


	#5,#6,#7,#8

(mark as Type2)

- SMTA

	Number #5

Complex system architecture that impinge upon latency
	[Viewpoint ; RAN LTE Study Items]

Solution

(1) Simpler Architecture through the horizontal integration between NodeB and RNC in Figure 1

( so-called “standalone Node-B+” ; Movement of most functions of RNC (e.g. RRC etc) to Node-B

Benefit

(1) C-plane latency may be reduced because of the elimination of nodes
Remark


	#3,#8

	Number #5

Complex system architecture that impinge upon latency
	[Viewpoint ; RAN LTE Study Items as well as Supporting mobility between heterogeneous networks]

Solution

(1) Introduction of converged RNC+ 

( Supporting interworking between 3GPP family and non-3GPP family in RAN level

( The role of “3GPP Family Coordinator (e.g. RRC)” in evolution scenario #4, #8 is to control handover on multi-RATs within 3GPP family

( Similarly , the role of “Non-3GPP Family Coordinator (e.g. IAPP)” in evolution scenario #4, #8 is to control handover on multi-RATs within non-3GPP family 

( The role of “3GPP & Non-3GPP Multi-RAT Coordinator” in Figure #4, #8 is to control handover between 3GPP family and non-3GPP family

( Solution on fifth key issues is a prerequisite for this solution

Benefit

(1) Operator can constitute flexible system to select various multi-RATs that include 3GPP family as well as non-3GPP family in RAN level according to their CAPEX/OPEX

(2) Handover may be more fast than handover supported in PSCN level  in case of movement within inbound areas

Remark


	#4,#8

- common AN

(mandatory)


ANNEX. B-1 Evolution Scenarios

Architecture Evolution : Scenario #1 
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[image: image3.png]Abbreviations and Definition
SA : Session Agent for session management within access system
MA : Mobility Agent for mobility management within access system
TA : Traffic Agent (i.e. GGSN, PDG)
SMA : this means SA (Session Agent ) and MA (Mobility Agent) (i.e. SGSN, WAG)

There are two types : (1) SMA as IP penetration (2) SMA as IP separation
SMTA : physical integration between SMA and TA

There are three types : (1) Cellular SMTA (2) Non-3GPP SMTA (3) SMTA
Type1, 2 : Type1 means separation between SMA and MA.

Type2 means physical integration between SMA and TA

PSCN++ : this means the integration between PSCN and 3GPP IP Access
PSCN+ : minor evolution based on PSCN

3GPP IP Access+ : minor evolution based on 3GPP IP Access





Architecture Evolution : Scenario #2 
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[image: image5.png]Eight solutions for key issues

(1) Introduction of SMA as IP penetration and IP separation
(2) Elimination of anchoring point in the user data path

(3) Movement of RLC/PDCP from RNC to Node-B

(4) Separation of U-plane from bearer management

(5) Vertical integration between PSCN and 3GPP IP Access

(8) Horizontal integration between SGSN and GGSN in PSCN or
WAG and WAG in 3GPP IP Access

(7) Horizontal integration between Node-B and RNC in UTRAN
(8) Introduction of converged RNC+





Architecture Evolution : Scenario #3 
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Architecture Evolution : Scenario #4
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ANNEX. B-2 Evolution Scenarios

Architecture Evolution : Scenario #5
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Architecture Evolution : Scenario #6
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Architecture Evolution : Scenario #7
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Architecture Evolution : Scenario #8 
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ANNEX. C Additional Evolution Scenarios
· Characteristics in Annex C :  Partial incorporation of EUTRAN area and PSCN+ area

· Cellular SMA+ including RNC+, SMA (= SA ; Session Agent +MA ; Mobility Agent)
· SMA+ including Converged RNC+, SMA

Architecture Evolution : Scenario #9 
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Architecture Evolution : Scenario #10 
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