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Discussion
1 Introducing multiplexing on Iu-CS
The goal of this contribution is to introduce the concept and motivation for multiplexing on the Iu-CS

The traffic on Iu-CS is dominated by voice packets, which in turn means that the ratio between actual payload and IP overhead is poor. Ethernet and IP/UDP overhead together might even exceed the size of the payload. The overhead would even increase in the future if IPsec or IPv6 are used on this interface.

The required bandwidth can be reduced drastically by carrying several voice packets in a single IP/UDP packet on this interface. Also the amount of packets to be processed in intermediate nodes could be reduced significantly. The latter aspect is especially relevant e.g. for IPsec gateways in case the Iu-CS interface is protected with IPsec.

Similar optimizations have already been standardized for the Nb interface (TS29.414 [1]), A over IP, and Iuh [2,3]. The technical report for multiplexing on the Nb interfaces [4] states that a bandwidth saving in excess of 60% can be achieved, as measured at Ethernet level.

Due to the similarity of the Nb interface and Iu-CS, the technical solution of the Nb interface can be reused on the Iu-CS. Multiplexing could be controlled via RTCP control messages as defined in 29.414, clause 6.4.3.

Similarly to the Nb interface, there are many bearers per interface, which could be subject to multiplexing. Therefore the potential savings are large, while introducing only a small amount of jitter due to the necessary buffering. It is expected that similar bandwidth reductions as on the Nb interface can be achieved.

Therefore it would be advantageous to make the already standardised solution of the NB interface available as a transport option on the Iu-CS interface. The corresponding standard to be extended would be TS25.415 (UTRAN Iu interface user plane protocols).
2 General technical principles
The protocol stack to carry the IuUP payloads is RTP/UDP/IP. RTCP may be used for control messages. 

	RTP/ RTCP(RFC 1889)

	UDP (RFC 768)

	IPv6 (RFC2460) 

IPv4 optional (RFC 791)


Several RTP messages including their payload would be multiplexed into one UDP packet. Additionally, the RTP headers could be compressed. The use of multiplexing and header compression would be negotiated per call via RTCP messages, and RANAP messages are not affected at all. 

The necessary multiplexing headers and compressed RTP headers can be defined in the same way as for the Nb interface [1].

3 Conclusion
The following proposals are made:

Proposal 1: RAN3 discusses the efficiency gains to be gained from the introduction of Iu-CS multiplexing
Proposal 2: RAN3 considers possible changes to TS25.415 in line with existing specifications for other interfaces

A CR has been drafted [5] which provides a possible set of changes for the TS25.415 in line with the above discussion.
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