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1. Abstract

This contribution compares the two alternative protocols RTP and GTP-U that are currently under discussion in TSG RAN WG3 for Rel5 IP based Iu-CS interface. The objective is to conclude the discussion in the Study Area of the Technical Report [1, chapter 6.13] and to get an agreement. 

2. Discussion

In the figure 1 the network architecture is shown in order to depict the environment that is discussed in this contribution. 
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Figure 1.  Iu-CS in the network architecture (note: only part of the interfaces are shown).

TSG RAN WG3 has identified the RTP and the GTP-U as feasible candidates for the Rel5 Iu-CS interface. Based on the discussion so far, the question is no longer about the feasibility of the protocols but about evaluating the pros and cons of the candidates and then to make the decision between the two. 

In the evaluation the following issues need to be addressed and taken into account (in no particular order).

1) Harmonisation and synergy with the existing transport protocols

2) The capability and performance requirements per interface and end-to-end

3) Bandwidth efficiency

Below each bullet is discussed in more detail.

1) Harmonisation and synergy with the existing transport protocols
Currently the Rel5 Iu interface is being specified by the TSG RAN WG3. There are no changes in Iu-PS interface in Rel5 compared to Rel99&Rel4 as far as its GTP-U/UDP/IP stack is concerned. The foreseen changes are only below the IP layer as new Link layers are assumed be included in the Rel5 specifications. On Iu-CS there is a major change in Rel5 as the interface is now to have an IP based protocol option in parallel with the existing AAL2/ATM stack. 
The user plane protocols for the Rel4 Nb interface have been specified in [2, 3]. For Nb there are two options in the standard, one is ATM based and the other IP based. In the context of this contribution only the IP based Nb interface is relevant. The IP based Rel4 Nb interface has RTP/UDP/IP stack. The use of RTCP in Nb is optional and the MGW may ignore all RTCP traffic. Currently there is no ongoing activity to change the Nb in the Rel5 time frame.

In the following some considerations are given related to the amount of changes in the involved network elements caused by the two Iu-CS transport alternatives. 

The introduction of GTP-U would result in only minor changes in the RNC side of the interface. The amount of these changes is depending on the implementation of the Iu-CS interface instance in the RNC. In the MGW side the GTP-U requires a completely new protocol to be implemented as the GTP-U is not used in the MGW so far (note, in Rel5 architecture there is no MGW in the PS side of the Iu). 

In case of RTP a new transport protocol needs to be implemented in the RNC side while in the MGW only minor changes are needed. 

Though it is to some extent an implementation dependent issue, it is still considered to be more reasonable to minimise the changes and thus streamline the bearer level processing in the MGW rather than in the RNC. Partly this is due to the functionality of the RNC; it is always the originating and destination end point of the transport protocol while the MGW is a bearer stratum relay between the two transport network interfaces. That is, all transport network interfaces in the RNC are de-coupled from each other due to the Radio Network Layer protocols and functions there, while in the MGW both of its interfaces are connected together in the bearer stratum. Partly the justification is derived from the bullet 2 of the given list of the evaluation aspects.

2) The capability and performance requirements per interface and end-to-end

The word performance is used here to refer to the ability to provide the required QoS over the given interface and end-to-end over the network. The services in Iu-CS are expecting real time transfer capabilities from the underlying transport. During the evaluation of the Access Stratum delay components [4] the TSG RAN WG3 faced the challenge in making the Access Stratum delay small enough to meet the end-to-end delay expectations of the 3G services. In Rel5 where IP transport can be used in the CS Core Network and beyond, the end-to-end delay requirements likely become even more challenging. This is due to the inherent nature of the packet switched transmission compared to its circuit switched counterpart (i.e., statistical multiplexing vs. TDM).

In minimising the delays introduced in the network not all of the delay components are to be considered only implementation dependent. Instead the location of a function and its existence as such also affect the delay, no matter how the implementation is done. In this respect it is beneficial to minimise the needed functionality in the MGW. By introducing RTP in the Iu-CS there is no need for transport protocol conversion in the MGW but instead it can act straightforwardly as a transport layer relay for the corresponding transport bearer. In the RNC side no difference is seen between the two options as far as the delay performance is concerned. This is due to the reason that the RNC in any case originates/terminates the Iu-CS transport protocols. So, in this respect the harmonisation between the Nb and Iu-CS is more beneficial than between the Iu-CS and Iu-PS interfaces. The latter would in turn favour the GTP-U alternative.

Between the RTP and the GTP-U there is also the fundamental difference that while GTP-U has been designed for tunneling, primarily of non-real time packet data (as its roots are deep in the GPRS), the RTP has been designed from the beginning to "provide end-to-end delivery services for data with real-time characteristics" [5]. This design difference can be seen e.g., from the following: RTP has a clearly defined time stamp in order to enable isochronous transfer of real time data packets, RTP has a standardised header compression scheme to minimise the transport overhead, etc. All these characteristics are missing from GTP-U, mainly because of its different roots of origin (i.e., they were not needed back then). In the current Iu-CS environment the necessity of the above-mentioned RTP capabilities is questionable. However, considering the potential future development of both Iu-CS and the UMTS as a whole, one cannot consider them any defect either. 

As part of the RTP there is the RTP Control Protocol (RTCP). It was defined to allow multiple participants of a call (end to end between the terminals) to exchange QoS specific parameters such as lost packets, delay, jitter etc. However, the RTCP traffic can add up to 5% of the total bandwidth available per each user. In Nb the application of RTCP is optional and all RTCP traffic can be ignored. In this contribution the application of RTCP is discouraged in Iu-CS due to its additional overhead and questionable benefits to Iu. Instead of applying RTCP for QoS reporting in Iu-CS it is proposed to continue with the current approach where the adequate QoS is to be provided by the network layer or layers below it (e.g., DiffServ, MPLS, ATM).

As the conclusion, from the performance and capability point of view RTP is the preferred protocol compared to GTP-U.

3) Bandwidth efficiency

Bandwidth efficiency refers to the amount of overhead bytes per a transported payload. In this respect the comparison between the GTP-U and the RTP shows a clear benefit for RTP. This is due to the fact that there is an IETF standardised mechanism to perform compression for the combined RTP/UDP/IP headers [6] while with GTP-U only the UDP/IP portion of the header is compressed. 

The RTP Control Protocol (RTCP) introduces an additional source of overhead for the media stream. According to [5] the fraction of RTCP traffic is to be limited to 5% of the per user bandwidth. In Nb interface the RTCP as a whole is only optional and all RTCP traffic can be ignored by the receiving node. As said under the previous bullet the application of RTCP in Iu-CS is discouraged.

While the need for efficient header compression in Rel5 Iu-CS may not be always needed, still its availability is a clear benefit for the RTP. This is so regardless of the redundant (to Iu-UP) RTP functionality introducing protocol overhead.

3. further remarks

In the voice and multimedia over IP environments RTP is currently the de facto protocol. In IETF the work on RTP is actively ongoing. The transport capabilities of RTP are constantly enhanced (refer e.g., to draft-ietf-avt-profile-new-10.txt and draft-ietf-avt-rtp-amr-08.txt.). In this respect the selection of RTP as the transport protocol in Iu-CS can be considered a future-proof decision. 

However, the way, how RTP is used in Rel4 Nb and how it has been proposed to be used in Iu-CS in this contribution and in some earlier contributions in RAN WG3, is not considered the most optimal nor the way how IETF has planned it. This is due to the redundant nature of RTP to Iu-UP. Considering the referred developments in IETF it is expected that soon the RTP can offer all those distinctive capabilities that are needed e.g., for AMR transport in case of TrFO.

Currently RAN WG3 has agreed to use UDP/IP in Iur and Iub for all traffic. In Iur and Iub the transport requirements set by e.g., AMR are similar to the requirements in Iu-CS. This is due to the functions of WCDMA Layer2 for these services. That is, between the Iu-CS and Iub/Iur the only difference is the ciphering done in the SRNC. Consequently the Iux-UP/UDP/IP offers all the transport capabilities needed by these services, regardless of the interface. This combined with the redundant nature of RTP and Iu-UP, leads to a solution to either remove the Iu-UP or to remove the RTP from Iu-CS. Considering the other aspects mentioned earlier in this contribution, the removal of Iu-UP can be considered a future proof solution. The following figure illustrates this consideration.
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Figure 2.  CS services over IP, harmonised scenario. 

The removal of Iu-UP is not in the scope of IP transport option WI. It would also introduce a backward compatibility issue that would need further investigation. Also the RTP is currently lacking some capabilities that are needed e.g., in case of AMR with TrFO. These missing capabilities are provided by the Iu-UP. Lastly, for the sake of progress in IP transport option WI this more optimised scenario is not proposed in this contribution.

As a conclusion one can say that there is still a great evolution potential in the current Rel4/Rel5 protocol architecture.

4. Proposal

Based on the evaluation given in the section 2, RTP out of the two discussed alternatives is considered the preferred protocol for Iu-CS interface. 

The following text and figure are proposed to be included in the Agreements section of the Technical Report [1, chapter 7.14]:

The protocol stack for the Rel5 Iu-CS User plane is Iu-FP/RTP/UDP/IP. The RTCP traffic can be ignored.
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Figure XX.  Iu-CS protocol stack.
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