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Use of Existing Procedures to Provide CS Domain Services in the All-IP Network

1.0 Introduction

It is a goal of UMTS Release 2000 to provide CS Domain services such as circuit-mode voice service using only IP transport in the core network.

UMTS Release 99 specifications allow the use of IP bearers by the Circuit Services Domain. UMTS 23.121 [1] states in section 4.1: 

As future evolution may lead to the migration of some services from the CS-domain to the PS-domain without changes to the associated higher-layer protocols or functions. UMTS release 99 shall provide the flexibility to do this in a way that is backwards compatible with release 99 UEs provided this does not introduce significant new complexity or requirements in the system.

The existing RAB management procedures defined in R99 RANAP [2] enable the CS Domain to allocate and manage IP bearers.  Furthermore,  for the Release 2000 all-IP network, IP RAB’s can be employed in such a manner by the CS Domain to provide a circuit-mode voice service that is completely compatible with DTAP-based Release 99 CS Domain terminals, but using IP transport across the Iu.

This is enabled by using the Iu User Plane “Support Mode” specified in [3].  Using Support Mode, voice payload within Iu Frame Protocol can be transferred from the UTRAN to the core network in GTP tunnels.  This method maintains the voice quality and bandwidth efficiency of the AMR-encoded voice payload.  

While the R99 specifications allow CS Domain services using IP bearers, there is, however, no description in the R99 standards of how circuit-mode voice can be transported across the backbone of the core network to the PSTN edge using IP bearers of the PS Domain core network backbone.  

2.0 Discussion

Real Time Protocol (RTP) [4] is widely used for transport of voice over IP in wired networks.  The Iu Frame Protocol combined with GTP-U is equivalent to a subset of the functions provided by RTP.  However, the additional functions provided by RTP are not useful for circuit-mode voice service.  Also, RTP depends on a separate protocol to negotiate and coordinate the endpoints of each RTP session.

Likewise, GTP-U requires a control protocol to establish and modify GTP tunnels.  On the Iu, RANAP provides this control.  In the core network backbone, the GTP C-plane protocol  [5] provides procedures to create, modify, and delete GTP tunnels.  UpdatePDPContextRequest is the procedure for modifying GTP tunnels.  This procedure provides control of the bearer path during a hard handover or SRNS relocation.  

Bearer-independent Call Control (BICC), which is under development in ITU-T SG11, has been proposed for the Nc reference point.  BICC may be able to tunnel endpoint negotiation and coordination information from one MGW to another through the call servers, but such an approach cannot provide adequate control of the bearer path during hard handover or SRNS relocation.

RTP has been proposed for the Nb reference point.  For RTP to be adopted, one of three scenarios  is must occur.  

1) AMR transcoding can be performed in the MGW that terminates Iu bearers.  However, this results in transport of uncompressed voice across the core network backbone, which is an inefficient use of bandwidth in the core network backbone.

2) A conversion of AMR/Iu FP/GTP to AMR/RTP can be performed in the MGW that terminates Iu bearers.  Such a conversion adds unnecessary packet delay and jitter to the voice transport. 

3) If RTP-based Iu bearers could be managed by RANAP procedures, then end-to-end RTP transport from the RNC to the PSTN-facing MGW could be employed to avoid the drawbacks of #1 and #2.  But, the Iu specifications will require additional work to define how RTP-based Iu bearers could be managed by RANAP procedures.
A GTP solution requires neither the additional standardization work of #3 and it preserves the optimized bandwidth use and low delay that are violated by #1 and #2.

In addition, a GTP solution enables the direct tunneling option, in which the GTP tunnel endpoints are at the RNC and PSTN-facing MGW.  This relieves the RAN-facing MGW from performing GTP tunnel switching when it is not necessary. 

Advantages of the GTP solution

· No new procedures are required.  For example, there is no need to modify RANAP to be able to request RTP-based RAB’s.

· Uses GTP-C for tunnel establishment and tunnel modification to have better control during handover.  For RTP, relying solely on BICC to manage RTP sessions will be problematic during handover and SRNS relocation.

· Enables option for end-to-end tunneling from RNC to PSTN-facing MGW.

Disadvantages of the GTP solution

· Contrary to existing proposal for RTP on Nb.

· A GGSN-like GTP implementation is required at the PSTN-facing MGW.  However, the PSTN-facing MGW must already perform other UMTS-specific tasks such as AMR transcoding.
3.0 Recommendation
Procedures defined by Release 99 should be used for providing CS Domain services in an all-IP network.  This approach avoids creating unnecessary new procedures.

The existing procedures that should be used for providing CS Domain services in an all-IP network include:

· Use of GTP tunnels on the Iu by the CS Domain employing existing RANAP procedures for establishing, modifying, and removing GTP tunnels across the Iu

· Iu Frame Protocol within GTP tunnels (GTP-U) for IP transport of circuit-mode voice across the Iu and across the core network backbone (Nb)

· GTP-C procedures for establishing, modifying, and removing GTP tunnels across the core network backbone (Nb).  This is especially important for hard handover and SRNS relocation scenarios.
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