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1. Introduction

This document discusses the location and functions of SNDCP protocol in UMTS. The protocol structure of GPRS is presented. The location of SNDCP protocol is evaluated and a conclusion is made.

The initial set of functions of the SNDCP protocol is proposed.

2. GPRS protocol structure

The user plane protocol architecture of GPRS is presented in Figure 1. The SNDCP protocol is located to the SGSN. In UMTS user plane protocol architecture, IP and GTP are extended to RNC and LLC is dropped. The following comparison table is based on that assumption.
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Figure 1: GPRS protocol architecture

3. SNDCP protocol in UMTS

In UMTS user plane protocol architecture SNDCP could locate in 3G serving support node like in GPRS network. Other possible locations are RNC and 3G gateway node. Pros and cons of locating SNDCP protocol in RNC, in 3G serving node and in 3G gateway node are listed in the following table.

Table 1: Pros and cons of locating SNDCP in RNC, in 3G serving node and in 3G gateway node

Location
Pros
Cons

RNC
· Distributed processing load,

· Packets not opened in 3G serving node ( easier to achieve high data rates ('no protocol conversion'),

· Compression entity close to reliable link ( faster recovery after loss of packet(s) in radio interface1,

· Possibility to optimise compression to the used RAN, e.g. in UMTS phase 2,

· Minimum amount of buffering in both MS and network,

· Solution supports efficient inter-system HOs
· No compression in Iu interface,

· Not GPRS like,

· Compression has to be reseted after inter-RNC HO

3G Serving node
· GPRS like,

· Compression in Iu
· Centralised processing load,

· Packets can not be routed without opening and processing them ( more difficult to achieve high data rates,

· Increased delay between compressor and decompressor increases the number of lost packets after one erroneous frame,

· Compression over 'non-reliable Iu' ( if packets are lost, long recovery time1,

· Compression has to be generic to work with any kind of RAN ( not most efficient solution,

· Compression entity has to be reseted after inter-SGSN HO,

· Reliable transfer is hard to obtain during inter-system HOs. The data packets (GTP level) are in compressed form in old SRNC and they have to be transmitted to new GPRS SGSN. 2G-SGSN does not necessary support the same compression algorithms as 3G and therefore the packets have to be decompressed before transferring them to 2G. This adds delay and complexity of the system.

3G Gateway node
· Compression in Iu and backbone,

· HOs do not effect to compression
· Centralised, heavy processing load,

· Modifications to core network elements needed,

· GGSN may reside in HPLMN,

· Interworking between 2G SGSNs and 3G GGSNs more complex,

· Interworking between 3G SGSNs and 2G GGSNs would not work anymore,
· SNDCP protocol and functions have to be capable of adapting to highly variable delays and reordering of packets,

· Compression over 'non-reliable Iu and backbone' ( if packets are lost, long recovery time1, long recovery time increases the number of packets that have been transmitted after error which in turn decreases the overall compression effect (which maybe even negative)

· Compression has to be generic to work with any kind of RAN ( not most efficient solution,

· Increased delay between compressor and decompressor increases the number of lost packets after one erroneous frame,

· Not GPRS like

Note 1: Current header compression algorithms assume that compressed headers are received correctly. Compression algorithms are developed to wireless links. These mechanisms are based on retransmission of the erroneous packet. Locating SNDCP to other network element than RNC will increase recovery times and might in some cases trigger TCP level retransmission degrading the overall throughput.

4. Functions of the SNDCP Protocol

The SNDCP protocol have network service access points (NSAP) in the upper part of it and service access points (SAP) in lower part as depicted in Figure 2. The Figure 2 illustrates the function of SNDCP. The SAPs equals to the different QoS profiles (with same addresses). The task that SNDCP shall take care of is header compression/decompression.

The detailed mechanisms, header structures, interfaces etc. should be worked out. The work carried out in QoS ad-hoc shall be taken into account when developing SNDCP protocol and involved functions. It has to be noted that one SAP corresponds to the one QoS profile (with same address). None, one or several header compressions may be used for data packets under one NSAP.
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Figure 2: Functions of the SNDCP protocol

5. Proposal

In the light of the comparison in the Table 1, it is proposed that SNDCP protocol should reside in RNC in UMTS. By making that decision the number of advantages is maximised and drawbacks minimised. The SNDCP protocols should reside on top of RLC-U protocol.

The SNDCP protocol should carry user data header compression.

It is proposed that QoS ad-hoc will suggest following text to be added in 23.20, chapter 9.8.3 Iu reference point - User plane towards IP domain.

· SNDCP protocol provides possibility to carry out user data header compression/decompression. SNDCP is located in RNC on top of RLC-U protocol.

It is proposed to replace Figure 3 in 23.07 with a Figure presented below (Figure 3).

[image: image3.wmf]L3CE

RLC

MAC

WCDMA/

TD-CDMA

MS

RAN

3G Serving Node

3G

Gateway

Node

Uu

Gn

Iu

UMTS user

L3CE

RLC

MAC

WCDMA/

TD-CDMA

GTP

IP

AAL5

ATM

UDP

GTP

IP

AAL5

ATM

UDP

GTP

IP

L2

L1

UDP

GTP

IP

L2

L1

UDP

Relay

Figure 3. UMTS protocol stack and the interface to which UMTS user is attached
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