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1. Introduction

PPP is one of the most commonly used protocols when the DTE uses the dial-up connection.  Since, however, PPP was assumed to be used in the fixed-networks, transmission efficiency was not considered.  If PPP is applied to the mobile network, transmission efficiency shall be improved in order to utilize the radio resources efficiently.  This issue was raised at the previous R2 meeting held in September, when R2 discussed the functionality of the PDCP (previously known as L3CE) layer. However, since the issue is related to the allocation of functionality, the question was liaised to S2 (S2-99A62).

This contribution, first, discusses the unnecessity of the part of PPP functionality in the UMTS networks.  Then it proposes the scheme to improve the transmission efficiency in the radio environments through having part of the PPP functions inside the MT (e.g. adaptation function).

2. Discussion
2.1 PPP frame format

Fig.1 shows the PPP frame format. (refer to RFC1661)


Note: The numbers in parenthesis shows octet length of each field；Unit = Octet

Figure-1 PPP Flame Format

2.2 Unnecessary PPP functions in the UMTS networks

2.2.1 Flag Framing

In order for PPP to support the synchronous transmission on the serial type circuits, 1 octet of flag frame is inserted at the head of PPP frame. However it is assumed that the UMTS networks provide the synchronous transmission, synchronization with using flag frame is not necessary.

2.2.2 Octet-stuffed Framing

In order to avoid any incorrect operations of modems on the serial type circuits, PPP executes octet-stuffed framing if it finds escape characters in the user data.  Since, however, UMTS networks do not utilize modems, they do not have to recognize escape characters.  Therefore, octet-stuffed framing is not necessary.  Even though the necessity of octet-stuffed framing can be negotiated between DTE and server by ACCM (Async-Control-Character-Map) at the LCP (Link Control Protocol) phase of PPP, octet-stuffed framing is necessary as defalut.  Also, user cannot change the default of the Windows 98.

2.2.3 Echo Request/Reply

In order to verify that the links are working normally, PPP can send Echo Request.  Since, however, UMTS networks can very the normality though RLC and GTP layer, Echo Request in not necessary.  Also, if echo requests are sent periodically, valuable radio resources are wasted.

2.3 Location of the unnecessary PPP functions

1) The three functionalities mentioned in the section 2.2 shall be located at the somewhere in the MT (e.g. adaptation function) for the following reasons.

2) Efficient utilization of network resources, especially radio resources.

3) Reduction of processing load within GGSN, terminating point of PPP inside the network.

4) Avoidance of the unnecessary charging to control signaling in case of the volume based charging. 

Figure 2 summarizes the location of the PPP functionality.








Figure 2 PPP frame in UMTS Domain

· [Summary]

· The uplink data: Flag and octets are inserted at the TE. They are deleted at the MT.

· The downlink data: Flag and octets are inserted at the MT.  They are deleted at the TE.

· Echo Request: If TE sends the Echo Requests, MT shall send back the Echo Reply. 

3. Proposal

It is proposed that the unnecessary PPP functions shall not be utilized within UMTS networks.  The corresponding CR to 23.060 is attached.
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12.6.2
Functions

The PPP peers at the MS and GGSN handle the PPP protocol as specified in RFC 1661. PPP requires in-sequence packet delivery by the underlying protocols. Concerning GTP, this shall be achieved by enabling Reordering Required upon GTP tunnel establishment. For GPRS, concerning SNDCP, out-of-sequence packets, that may be present if LLC operates in unacknowledged mode, shall be discarded. SNDCP for GPRS, and PDCP for UMTS, shall not use TCP/IP header compression because PPP may not carry IP packets at all, or because PPP may carry IP packets with already compressed TCP/IP headers. These PPP options are negotiated during the RFC 1661 Network Control Protocol establishment phase.
In order to use the network resources, particularly the radio resources, efficiently, part of the PPP functionality shall be locted at the MT (e.g. adaptation function)


Figure x.x PPP frame in the UMTS PS domain
For the up link data, the flags and octets, which are inserted at the TE, are deleted at the MT.  For the down link data, the flags and octets, which are inserted at the MT, are deleted at the TE.  Also, if TE sends the Echo Request, the MT may send back the Echo Reply.
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