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Introduction

In order to completely understand the architecture and interactions required from a interworking perspective, then the User Plane protocol stack has to be agreed for IM services to use.

Discussion
In order for there to be media exchange between the UE and the end system, a QoS enabled bearer has to be established between the UE and the MGW when transcoding is required (i.e. end point is within PSTN). SIP signalling is used to establish and pass the parameters needed to set up this bearer (e.g. end point addresses, MGW requirements).

The current thinking seems to point towards a "QoS enabled IP connection", with a PDP context providing the majority of the user plane (i.e. between the UE and GGSN), and IP QoS mechanisms providing the user plane from the GGSN onwards.

UMTS Adaptive Multi-Rate (Narrow band AMR) codecs will available for use in UMTS networks from Rel 99 onwards, with a lot of development work already undertaken in this area. This has provided operators with an enhanced "Quality of Voice", which will be perceived by the users. Operators will want to achieve a "Quality of Voice" at least as good as that achieved by the Rel 5 circuit-switched networks when they introduce UMTS Rel 5 IM Networks. AMR coding also provides efficient use of the available bandwidth and is readily available in all 3GPP compliant UMTS terminals.

In order to achieve this, then the Iu User Plane Protocol (Iu UP - 3G TS 25.414) has to be introduced between the RNC and MGW in order to: -

· Perform Rate Control from the UTRAN

· Provide UEP/UED on Radio Bearer

· Provide Frame Quality Classification to the MGW

· Optimise the Radio Bearer for Speech for Rel 5 IM (to save on Radio Bandwidth).

This will allows operators to have the option of providing an optimised and bandwidth efficient basic voice call over a Rel 5 IM network.

Figure 1 details the User Plane protocol stack used for Release 99 IP data transport over the PS domain. This can be used to transport AMR fixed rate encoded IP packets (i.e. 12.2 kBits/s coding) across the IM Subsystem to and from the UE.
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Figure 1: User Plane for IM to PSTN MO Basic Voice Call
Fixed Rate AMR Coding (i.e. 12.2k) over Header Compression of RTP/UDP/IP used

Points to note: -

· No rate control of AMR from RNC allowed (due to no Iu UP support)

· No UED/UEP on radio

Figure 2 details the User Plane protocol stack which can be used to provide support for variable rate AMR coding and the Iu User Plane within the IM Subsystem.

This can be used to transport multimedia AMR endcoded IP packets (12.2 - 4.75 kBits/s Adaptive coding), and provide the functions required from the network to allow Adaptive Multi Rate codec support (i.e. Iu UP protocol).  This will allow operators to optimise the speech bearers over the radio if they wish, thus providing enhanced performance and capacity compared to the use of end to end IP transported speech packets.
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Figure 2: User Plane for IM to PSTN MO Basic Voice Call
Variable Rate AMR Coding using Iu UP Rate Control - Header Removal used

Points to note: -

· All Iu UP functions as Rate control, Frame Qualification etc. are supported

· Iu UP used to carry AMR voice frames between RNC and MGW over PS domain.

· Provide an efficiency over the air interface as with UMTS Rel 99 AMR CS voice connection 

It should also be noted that this does not preclude operators and users also providing IP end to end speech or video if the so wish.

Proposal
1. To agree that the User plane protocol stacks of this contribution can be used as part of the R5 IM domain for supporting basic voice calls.

2. To add a new section to 29.162, section 8.2 - "User Plane Interworking Protocol Stacks", and to include both user plane protocol stacks of this contribution with suitable text into 29.162.

