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1 Introduction

This contribution is intended to explain the advantages of specifying RTP/UDP/IP rather than GTP-u/UDP/IP on the Iu-cs interface when IP Transport option is used in UTRAN.

This paper mainly discusses following issues:

· Implications on Access media gateway

· Support of AMR speech and other applications in “Support Mode”; alignment of 25.415 and 29.415.

· Support of Transparent CS Data

· CS/PS harmonisation versus CS Iu/Nb and PS Iu/Gn harmonisations.

· RTP usage in the RNC

· RTP complexity

It is also noted that CN WG3, in their LS N3-010229 [ 7. ], suggests RAN WG3 that for Iu CS the same protocol stack is used as for the Nb protocol (including usage of RTP below  the CS domain framing protocol).

2 Discussion

2.1 Media Gateways

In the CS domain, Iu signalling is routed to a MSC Server whereas Iu user plane is routed to an Access MGW. The Transcoders are intended, most of the time, to be located at a Gateway MGW for better trunking efficiency. 

The CS domain architecture is shown in the following figure, extracted from TS 23.205 (Bearer Independent CS Core Network, R4) [ 2. ].
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Figure 1: CS core network logical architecture

Nb interface, between two MGWs in the CS domain, is supported either by ATM or by IP. When it is transported over IP, the protocol stack is RTP/UDP/IP, according to TS 29.414 [ 5. ]. 

The protocol over RTP/UDP/IP is specified in TS 29.415 [ 4. ] and is very similar to the protocol defined in TS 25.415 [ 3. ]. A liaison statement [ 6. ] has been sent by CN3 to RAN3 at last meeting on that topic in which CN3 asks RAN3 to complete alignment between TS 25.415 and TS 29.415. 

In that LS, there is a possibility to have a “through-connection on the TNL level”, which by passes the UP layer protocol entities, such as “no transcoder device [or IWF or other] is physically present in the communication path and hence no control or conversion or other functions can be associated with it." 
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Figure 2: CS-MGW "Through-connection on the TNL level"

When the A-MGW does not use its media manipulation equipment (e.g. transcoders, echo cancellers, or tone senders), terminating the Iu UP frame protocol would not be needed since UP Frame Protocol would be terminated only at RNC and at G-MGW if 25.415 and 25.419 are aligned.

Furthermore, using RTP/UDP/IP on both Iu and Nb interfaces would allow having a very efficient RTP Relaying function at the Access-MGW instead of having a GTP to/from RTP conversion. That will make the A-MGW simpler since RTP/GTP conversion would have implied extraction of payload, mapping of parameters and outgoing message re-formatting. 

As a result, that will also improve the transfer delay and processing load.

If and when announcements or tones would need to be sent, then an Auxiliary function in the A-MGW could terminate the full stack as in the G-MGW where transcoders are generally located.

A possible implementation is depicted in following figure:
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Figure 3: A-MGW possible architecture

The benefits of using RTP with regards to above comments are:

· In the “through-connection at TNL level” case described by CN3, the A-MGW is reduced to an simple RTP relaying function that results in lower transmission delay and lower processing load. This is not the case when using GTP-u at Iu-cs interface, where payload extraction, GTP/RTP parameters mapping and outgoing message re-formatting are needed.

· It improves the user data transfer delay and minimises the processing load in the A-MGW.

2.2 CS/PS harmonisation versus CS Iu/Nb and PS Iu/Gn harmonisations 

In the PS domain, GTP-u is used on both Iu-ps and Gn interfaces (SGSN-SGSN and SGSN-GGSN).
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Figure 4: PS domain architecture

This allows to simplify the SGSN user plane part and to lower the data transfer delay and processing power since SGSN user plane part only relays GTP-u PDUs without any protocol conversion.

The same rationale can be applied to CS domain, using RTP/UDP/IP on both Iu-cs and Nb interfaces.

It is clear that CS domain A-MGW and PS domain logical A-MGW (embedded in SGSN logical entity) have no similar interfaces towards other CN nodes: Nb (RTP/UDP/IP) is used for CS domain, whereas Gn (GTP/UDP/IP) is used for SGSN-SGSN and SGSN-GGSN interfaces. Functions in CS domain A-MGW and PS domain logical A-MGW are also different: for example there should not be any transcoders, echo cancellers, or tone senders in the PS A-MGW.

Therefore, it is not beneficial to align Iu-cs with Iu-ps user planes.

Harmonisation should be supported between all interfaces of a MGW in a specific domain (CS or PS) rather than only at Iu interfaces between PS and CS domains.

The benefits of using RTP with regards to above comments are:

· The use of RTP/UDP/IP allows for harmonisation between MGW interfaces in the CS domain, in the same way it is already done in the PS domain between RNC, SGSN and GGSN. Harmonisation between Iu-cs and Iu-ps is not beneficial since A-MGW functions are different in CS and PS domains.

· This harmonisation improves the transfer delay and minimises the processing power for user data transfer, as said above.

2.3 Transparent CS data

Transparent CS data are supported by Iu UP Frame Protocol in transparent mode. 

This means that a loss of frame could only detected by the layers below Iu UP Frame Protocol.

If GTP-u is used at Iu-cs interface, it is not possible to detect frames that are lost on the Nb interface, i.e. between A-MGW and G-MGW.

If RTP is used, the Sequence Number and Timestamp fields in the RTP header can be used to 

· Detect a loss of frame on both Iu and Nb interfaces, on a end-to-end basis between the G-MGW and the RNC

· Allow for synchronisation and for measuring packet arrival delay variation.

2.4 RTP usage in the RNC
In R5 GERAN, because of limitations due to the GSM timeslots on the radio, it is not possible to use header compression for voice over IP. Instead “Header Removal” is used. Header Removal requires that RTP/UDP/IP stack is terminated in the BSC and AMR voice subflows are extracted according to their traffic class (A bits, B bits, C bits) in order to be transferred with best resource usage efficiency over the radio.

Therefore, in case of mixed GERAN/UTRAN (it makes sense to have a combined GERAN/UTRAN since they both use Iu-cs and Iu-ps), RTP will be needed anyway.

Furthermore RTP is not a complex protocol stack if not used in multicast (we don’t need multicast), since it will be present in all terminals, fixed and mobile.

2.5 Complexity

Some RTP features such as multicast are not needed, and they should not be mandated for implementation. With only needed features, RTP is not more complex than GTP-u.

Using GTP-u at RNC would make A-MGW very complex since: 

· GTP-u/RTP conversion is to be implemented and some issues may appear,

· It prohibits the use of “on-the-shelf” Media Gateways that could be supplied by many manufacturers on the market. 

3 Proposal

Three proposals are made:

Proposal 1: It is proposed to insert the text of section 2 in new sub-sections of section 6.13.2.2 of TR 25.933 [ 1. ].

Proposal 2: It is also proposed to modify sections 6.13.2.1 and 6.13.2.2 as follows in order to take into account the inserted text:

_______________________________________________________________________________________________________

6.13.2.1 Reasons for selecting an RTP/UDP/IP based Iu-cs User Data Transport stack

· Enabling voice quality monitoring by performing measurements and providing communication between sending and receiving side.

Voice quality information is seen to be extremely important for network operators to meet typical requirements stemming from real-time traffic. Performing measurements requires sequence numbers and time stamp information to derive information about the quality of an IP trunk in terms of loss and delay (delay jitter). GTP-U does not have a time stamp. 

Quality reports from the receiving to the sending side of an IP trunk is a prerequisite for adaptive mechanisms (e.g adaptive connection admission control or routing mechanisms depending on the QoS of an IP trunk). 

· RTP provides the means to perform QoS monitoring

RTP and RTCP provide the means for insequence integrity/ reordering  and QoS monitoring of VoIP trunks. 

· RTP is a standard IETF solution

RTP/UDP/IP currently is the only IETF conform solution for real-time transport. Deciding upon this solution will follow a design principle, that has been established within RAN3, i.e. to follow a standard IETF solution.

· RTP is already optimised to be combined with Udp/IP. 

For example, it authorises a combined compression with existing mechanisms leading to a compressed length of 12 bytes whereas the GTP” cannot share the compression context with UDP /IP and leads to 14 bytes overhead (12+2). This efficiency may bring benefits in some scenarios.

· Through-connection case at TNL level in the CS-MGW

1. In the “through-connection at TNL level” case described by CN3, the A-MGW is reduced to an simple RTP relaying function that results in lower transmission delay and lower processing load. This is not the case when using GTP-u at Iu-cs interface, where payload extraction, GTP/RTP parameters mapping and outgoing message re-formatting are needed.
2. It improves the user data transfer delay and minimises the processing load in the A-MGW.

3. It avoids implementation of GTP-u/RTP conversion that may lead to some issues (e.g. mapping).
· CS/PS harmonisation versus CS Iu/Nb and PS Iu/Gn harmonisations 

1. The use of RTP/UDP/IP allows for harmonisation between MGW interfaces in the CS domain, as it is already done in the PS domain between RNC, SGSN and GGSN. Harmonisation between Iu-cs and Iu-ps is not beneficial since A-MGW functions are different in CS and PS domains. This harmonisation improves the transfer delay and minimises the processing power for user data transfer, as said above.

2. Using RTP allows use of “on-the-shelf” Media Gateways that could be supplied by many manufacturers on the market.

· Transparent CS data

Sequence Number and Timestamp fields in the RTP header can be used to 

1. Detect a loss of frame on both Iu and Nb interfaces, on a end-to-end basis between the G-MGW and the RNC

2. Allow for synchronisation and for measuring packet arrival delay variation.

· RTP usage in the RNC

RTP software will already be needed in the mixed GERAN/RNC to support RTP/UDP/IP termination for Header Removal in GERAN.
6 Motivation for not choosing the RTP alternative

6 General

There have been contributions to RAN3 that propose the use of RTP for the IuCS interface. The main motivations for using RTP provided in those contributions are:

· It is used in the 3GPP circuit-switched core network for the Nb interface.

· RTP has capability that is needed for real-time services over the IuCS interface.

· RTP is an IETF protocol.

· Bandwidth utilization

The following sections address these points for RTP.

6 Commonality with Nb interface

The transport protocols are partially terminated in the media gateway on each interface. There are separate transport sessions established for the Iu interface and the Nb interface. Even if RTP were used on both the Iu and the Nb, the RTP sessions and stacks would be partially terminated on the Iu endpoint and the Nb endpoint in the MGW.

It is still to be investigated wether timing information from the transport layer needs to be transferred between the Iu and Nb interfaces even though relevant timing information for an application is contained in the Iu/Nb framing protocols. There is a “through connect” mode defined for the MGW but this is only at the framing protocol level, not at the transport layer level. RTP is partially terminated but the framing protocol is not. 

________________________________________________________________________________________________________

Proposal 3: It is proposed to add the following text in agreement section (section 7) of the TR:

“

On the Iu-cs interface, the following protocol stack shall be supported as user plane bearer when IP Transport option is selected:
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(Where DL is the datalink layer and PL is the physical layer.)

The support of RTCP is optional.

The support of Multicast and of RTP Translators and Mixers feature is not mandated.

“
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