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1 Introduction
RTP [1] is a protocol designed to provide various real time services to the application layer with no assumption on the underlying network providing timely delivery or quality-of-service commitments. To improve the transport efficiency, some multiplexing schemes have been proposed within the framework of RTP [2][3].

Many of the features of RTP are designed to provide media control information to cope with the unavailability of QoS guarantees from the underlying network at the application layer. As such guarantees become available in modern/future IP networks, some of these features become unnecessary. These features are also of limited value to non-RTP applications (e.g. most commercial wireless voice traffic) e.g. the FP PDUs carrying voice that need to be transported over the Iub or Iur interface.

This contribution describes a new proposal for multiplexing raw voice/video frames into a single IP packet to be transported across the Iub/Iur interface. LIPE is designed to carry multimedia traffic including both voice and data. The LIPE [4] proposal was presented at August IETF meeting in Pittsburg.  Updated version of [4] describes the signaling mechanism used to assign user identifier.

2 LIPE

The LIPE scheme uses either UDP/IP or IP as the transport layer. Each LIPE encapsulated payload consists of a variable number of multimedia data packet (MDP). For each MDP, there is a multiplexing header (MH) that conveys protocol and media specific information.

The format of an IP packet conveying multiple MDPs over UDP using a minimum size MH is below:
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Figure 1:  LIPE UDP/IP  or IP Encapsulation Format

Figure 1 shows the encapsulation format of a LIPE packet. Details of the multiplexed header is described in the next section.
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3.1 Basic Header

The Multiplexing Header (MH) comprises of two components: The extension bit (the E bit) and the MDP length field. Optional Extension Headers can be supported via the E bit. The MH format is shown in Figure 2 (a). The E bit is the least significant bit of the first byte of the MH header. It is set to one/zero to indicate the presence/absence of an extension header. If the E-bit is set to one, the first header extension MUST be a Extended Header Identifier field.  The Length filed is 7 bit. This field indicates the size of the entire MDP packet in bytes, including the E bit, the length field and optional extension headers (if they exist).

3.2 Extension

Extension headers are used to convey user specific information. It also facilitates the customization of LIPE to provide additional control information e.g. sequence number, voice/video quality estimator.

3.2.1 Extended Header Identifier (EHI)

The 16-bit EHI is the first field in any Extension Header. It is used to identify MDPs belonging to specific user flows. The format of a LIPE encapsulated payload with a UserID extension header is shown in Figure 2 (b). The least significant bit of the 1st byte of EHI is the X-bit. When the X-bit is clear, it means there is a 3 bit header CRC and a 12 bit UserId. When the X bit is set to one, it indicates that the EOF bit and the 3 bit Seq Number fields exist and that the UserID field is 11 bit.  The second least significant bit is the end of fragment (EOF) indicator. When EOF is set to 0, it means this is the last fragment (for packets that are not fragmented, this bit is always 0). When EOF is set to 1, it means there are more fragments coming. 

3.3 Comparison with CIP/PPPMux

LIPE is more efficient and flexible than CIP proposed in [2].  For non-fragmented raw voice/video packets, LIPE has the same per user overhead as CIP. However, for user streams that carry compressed RTP/UDP/IP payloads, LIPE has a per user overhead of 1 byte compared to 3-byte (non-fragmented) or 4 bytes (fragmented) in CIP.

PPPMux is not a complete encapsulation solution. When used together with compressed UDP/IP as suggested in [4], the per user overhead is 4 bytes which is less efficient than LIPE for all scenarios. In addition, it does not describe how different users can be distinguished.

For routed scenario, it has been suggested that TCRTP [5] be used. TCRTP uses L2TP in conjunction with PPPMux. The problem with this solution is it adds unnecessary complexity to RNC and NodeB since both network elements need to implement the complex L2TP protocols.

4 Proposal

It is proposed to use the LIPE protocol for an IP based UTRAN.

It is proposed to introduce Section 2, and Section 3 from this contribution in the agreement section of the TR [3]. 
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