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Abstract of the contribution: This contribution describes a solution for CS domain services over evolved PS access, which is based on Iu-CS interface between MME/S-GW and MSC.
It is proposed to include this solution into the TR23.879.
1. Introduction

In this contribution, a solution named as “Iu-CS based solution” is proposed. By this solution, the terminal under the coverage of E-UTRAN can access EPC normally and CS CN through the additional Iu-CS interface provided by MME and S-GW. In this case, the deployed CS CN infrastructure and CS domain services can be reused easily, and the E-UTRAN is only necessary to satisfy the requirements for evolved PS access. And this solution can provide legacy CS service even without legacy CS radio access.
2. Description for “Iu-CS based solution”
2.1 Overview
The “Iu-CS based solution” is characterised by:

· CS CN can be connected through Iu-CS interface provided by MME and S-GW. And CS CN does not need to be upgraded and can be reused easily.
· UE is connected to core network through E-UTRAN. E-UTRAN does not need to support additional function.

· S-GW transmits the voice data between S1-U interface and Iu-CS interface.
· There is little coupling for mobility management between CS and EPS.
· The enhancement for MME and S-GW has little impact on EPS.
· The handover between CS and EPS is just like a seamless Inter-RNC Handover
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Figure 1: non-Roaming Architecture for “Iu-CS based solution”
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Figure 2: Roaming Architecture for “Iu-CS based solution”
In this solution, MME and S-GW provide Iu-CS interface to MSC and perform a subset of RNC function. (MSC may be replaced by MSC Server and MGW, then MME will connect to MSC Server and S-GW will connect to MGW.) From the view of MSC, it can always regard the MME/S-GW as an RNC, because MME/S-GW provide standard Iu-CS interface. So the core network of CS does not need to be upgraded.
For control plane, MME receives the NAS message for CS from S1-MME interface, performs a simple transform and forwards it to MSC on Iu-CS interface by RANAP message. When MME receives an RANAP message including downlink NAS part for UE, it also performs a simple transform and forwards it to eNodeB by S1-AP message.
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Figure 3: Control plane for Iu-CS is based on ATM
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Figure 4: Control plane for Iu-CS is based on IP
For user plane, the voice data can be encapsulated as payload of a RTP packet between UE and S-GW. S-GW performs the transforming and forwarding function between S1-U interface and Iu-CS (U) interface for both downlink and unlink voice data.

[image: image5.emf]IuUP

AAL2

ATM

IuUP

ATM

GTP-U

UDP

IP IP

GTP-U

UDP

eNodeB

S-GW

MGW

S1-U Iu-CS(U)

AAL2

UE

IP

UDP

RTP

IP

UDP

RTP

LTE-Uu


Figure 5: User plane for Iu-CS is based on ATM

[image: image6.emf]IuUP

RTP

IP

IuUP

IP

GTP-U

UDP

IP IP

GTP-U

UDP

eNodeB

S-GW

MGW

S1-U Iu-CS(U) RTP

UDP UDP

UE

IP

UDP

RTP

LTE-Uu

IP

UDP

RTP


Figure 6: User plane fro Iu-CS is based on IP
2.2 Mobility management
Mobility management for CS is based on the EPS signalling connection and the Iu-CS connection.
When UE wants to perform CS procedure in LTE_ACTIVE state, it can send the NAS message through the existing EPS signalling connection to MME, and MME sends this message to MSC through the existing Iu connection or a newly established one based on the Iu-CS connection state.
When UE wants to perform CS procedure in LTE_IDLE state, it can perform service request procedure firstly to setup an EPS signalling connection between UE and MME. And then UE sends the NAS message to MSC via MME.
Mobility management procedure for CS can be separate. For example, UE can attach into the EPS network firstly, and then initiate an additional CS registration by CS location update procedure separately.
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Figure 7: EPS and CS registration procedure
2.3 Basic Call

Voice service is a very important service for CS domain. This solution can support CS call easily.
For the MO CS call, UE will check its status in EPS. If UE is in LTE_ACTIVE state, UE can send SETUP message immediately. which can be encapsulated into a RRC message to eNodeB and then encapsulated into a S1-AP message to MME. When MME receives this message, it will establish an Iu-CS connection between MME and MSC for the UE, and send this SETUP message encapsulated in a RANAP message to MSC. 
If UE is in LTE_IDLE state, UE can send a SERVICE REQUEST message firstly, which can be encapsulated into a RRC message to eNodeB and then encapsulated into a S1-AP message to MME. Then an EPS signalling connection, including RRC connection and S1 connection, can be established. When MME receives this message, it will establish an Iu-CS connection between MME and MSC for the UE. Then UE can send SETUP message to MSC through these connections to initiate a call.
Other NAS messages during the call setup procedure can be transferred via the signalling connection, including EPS signalling connection and Iu-CS connection, between UE and MSC.


[image: image8.emf]UE eNodeB MME MSC

SETUP in NAS

SETUP in INITIAL UE MESSAGE message

Connection establishment procedure

SETUP in NAS

UE in LTE_Active state

UE in LTE_Idle state

SETUP in INITIAL UE MESSAGE message


Figu
re 8: MO CS call
For the MT CS call, MSC will send a Paging message to the MME. Then MME either pages the UE in E-UTRAN when UE is in LTE-IDLE and gives a response to MSC or gives a response to MSC directly when UE is in LTE_ACTIVE state. And the rest things are just the same as the above MO case.

[image: image9.emf]UE eNodeB MME MSC

Paging Paging in eUTRAN

SETUP in NAS


Figure 9: MT CS call
3. Conclusion

In this contribution, we propose an “Iu-CS based solution” for CS domain services over evolved PS access. And this solution can satisfy the following three requirements which documented in TR23.879:

· Impact on the CS domain shall be minimised.

· Impact on GERAN, UTRAN and E-UTRAN should be avoided.

· Cost-affecting upgrades to the legacy CS radio access (e.g. DTM, PS HO, VoIP) should be avoided.

So, it is proposed to add this “Iu-CS based solution” to the TR 23.879.
**** Start of changes ****
5
Architecture Alternatives

Editor’s Note: This section will describe and evaluate detailed reference architectures, including network elements, interfaces and reference points, suitable to provide CS Domain Services over evolved PS access.
5.1       Alternative 1- Iu-CS based solution
5.1.1
Reference architecture

Editor’s Note:  This section will describe the reference architecture, including network elements and reference points, suitable to provide CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.
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Figure x.x: non-Roaming Architecture for “Iu-CS based solution”
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Figure x.x: Roaming Architecture for “Iu-CS based solution”
S1-MME: Refer to 23.401

S1-U: Refer to 23.401

Iu-CS’ (C): Reference point for control plane protocol between MME and MSC. Only s subset of Iu-CS(C) procedure is needed.

Iu-CS (U): Reference point for user plane protocol between S-GW and MSC.

ICA (Iu-CS Adaptor): This functional entity behaves like RNC toward the CS domain and handles the interworking with MME for CS domain services over evolved PS access.

Editor’s note: it is FFS on how to handle EPS bearer for CS domain services (e.g., voice).
5.1.2
Procedures

Editor’s Note:  This section will describe the procedures suitable to provide CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.3
Co-existence with IMS based services

Editor’s Note:  This section will describe the co-existence with IMS based services, including SR VCC and ICS, when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.4
Roaming aspects

Editor’s Note:  This section will describe the roaming aspects that need to be considered when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.5
Security aspects

Editor’s Note:  This section will describe the security aspects that may need to be considered when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.6
Charging aspects

Editor’s Note:  This section will describe the charging aspects that may need to be considered when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.7
Legal requirements aspects

Editor’s Note:  This section will describe aspects of legal requirements e.g. legal intercept and emergency calls that need to be considered when providing CS Domain Services over evolved PS access and handover to legacy CS access with this alternative.

5.1.8
Assessment

Editor’s Note:  This section will discuss the impact on the baseline RAN, CN and terminal architecture and the pros and cons of this alternative.
**** End of changes ****
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