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Study Item [ARC/1] 

“Common Transport Channels (FACH, RACH, DSCH) on Iur"
1 Introduction

There was not a lot of discussion on that study item. The present paper has been sent to the e-mail reflector and no comment has been made on it.

Hence, there should not be major disagreements.

The study item is still open and it is proposed to create a Permanent Report on that issue. A plan for that report is also proposed. It is also proposed to include the text on QOS and multiplexing of section 3 into the corresponding report chapter.

2 Abstract

At Nynashamn, it has been agreed to at least standardise the use of Common Transport Channel Data Streams on the Iur. Common transport channels are understood as FACH, RACH and DSCH.

They are called "CTCH" in this paper since CCH is also used in RAN WG2 and stands for something else.

There is a major open point on options for the support of CTCH on Iur, i.e. whether the CTCH data streams on the Iur are:

· Either an option,

· Or mandatory.

Currently the working assumption is the support of CTCH data streams at least as an option. If it is proved that the UTRAN cannot meet requirements without CCTH on the Iur, it should be mandatory.

It is proposed that RAN WG3 provide an internal report that would list the issues and the pros and cons of supporting Common Transport Channel data streams on the Iur. The purpose of that report is to be a technical base for a further agreement in RAN WG3.

There are also two key issues to be studied: QOS and Multiplexing.

A preliminary list of questions to be answered is provided below:

· Is there a need for supporting different QOS for FACH/RACH and for DSCH?

· What kind of QOS can be supported on CTCH (guaranteed QOS or not)?

· Is it possible to support several QOS with multiplexing at MAC-d level?

· Where multiplexing between different users is performed? At CRNC or at Node B? If it is at CRNC, there should be only one single AAL2 connection for all the multiplexed users on Iub; if it is at Node B, there should be one AAL2 connection per user. It could be different for FACH and for DSCH.

· Regarding multiplexing issues, is there a difference between FACH and DSCH?

3 Discussion

3.1 QOS support on CTCH

The question is what kind of QOS can be supported by CTCH.

The QOS is composed of different parameters. The bit error rate for a given guaranteed bandwidth is one parameter, the transfer delay is another parameter, the delay variation may also be considered. The QOS requirements are different according to the traffic class (refer to the TSG-SA-WG1-QOS Adhoc meeting minutes 7/8 April 1999, Copenhagen, and to the UMTS 22.05 output Change Request). A Change Request on CR22.05 has been sent for discussion at TSG SA. May be some discussion should take place with TSG RAN WG2 on this issue.

In the "Conversational Class", maximum (allowed) bit rate = guaranteed bit rate and stringent max. transfer delay are considered. Conversational Class is intended for interactive real-time speech, audio, video.

In the "Streaming Class", guaranteed rate may be different from maximum (allowed) rate (FFS) and less stringent max. transfer delay are considered. Streaming Class is intended for the same services (so traffic with low burstiness), but that can be buffered somewhere, e.g. delayed video, etc.

In the "Interactive Class", the need for guaranteed rate is FFS, also the need for Traffic Handling priorities is FFS. There is a need for a global packet reference delay (objective for the whole network, but not per user or per call). No guaranteed max. transfer delay. This class is intended to support TCP/IP applications. It is well adapted to internet differentiated classes.

In the "Background Class", no guaranteed rate, nor traffic Handling priorities, nor guaranteed max. transfer delay are specified; only Packet reference delay. This class has a lower priority than the Interactive Class.

The Conversational and Streaming Classes are intended to use DCH channels.

The Interactive and Background Classes are intended to use common channels (DSCH or FACH/RACH).

Therefore, depending upon the existence of a "Guaranteed Rate" in the Interactive Class, there will be a need to have guaranteed bandwidth on DSCH or not.

The support of different traffic priorities on DSCH and may be on FACH is probably a requirement since Internet Differentiated Services will have to be supported. 

3.2 Multiplexing at MAC-d level

DSCH

The MAC-sh layer, in the CNRC, is intended to perform scheduling between user flows according to their priority.

MAC-d layer, in the SRNC, may multiplex several flows belonging to the same user. 

If a user has several flows with same QOS (e.g. two non-real time flows), then there is no problem to multiplex them at MAC-d level in the SNRC since the MAC-sh layer will multiplex the flows coming from different users according to their priority.

However, if the user has several flows with different QOS, it is necessary not to multiplex them at MAC-d level. Otherwise, it would be impossible for the MAC-sh to schedule the flows according to their priority since they are already mixed together.

FACH/RACH

The same reasoning can be applied.

For FACH and DSCH, the answer is related to the question: is it intended to support different QOS for a given user?

It seems reasonable to admit that no real-time bearer service can be supported by CTCH. Therefore, all traffic is non real-time traffic for CTCH. However, it seems reasonable to allow different priorities according to the type of user service (e.g. web browsing and e-mail will not have the same priority). The CTCH are intended to support "Interactive" class and "Background" class as defined in the UMTS 22.05 change request which will be proposed by TSGS1 QOS AdHoc group at SA WG2 meeting.

3.3 Multiplexing between users on transport bearers

This issue concerns the Iub interface.

FACH

It seems reasonable to consider that, on the Iub interface, the MAC-PDU frames related to different users are sent on the same AAL2 connection because FACH transport channel corresponds to a single channelisation code and there is no scheduling function in the Node B.

DSCH
The DSCH transport channel is different from the FACH transport channel in the sense that each user flow is given a channelisation code inside the DSCH code tree. Therefore, the Node B is in charge of multiplexing these user flows on the physical channel. In one of the options in RAN WG2, the DSCH may be considered as a kind of set of "DCH"s with "variable" spreading codes where the sum of the "DCH" spreading codes is lower or equal than the DSCH spreading code. Each user flow should be carried as if they correspond to different DCHs, i.e. on different AAL2 connections.

4 Internal Report on pros and cons 

Today, pros and cons have been exposed in various contributions and there is a need for gathering all the arguments in a single document. This document is proposed to be the technical basis for reaching an agreement in RAN WG3.

First, the agreement for having such an internal report should be reached.

4.1 Proposed plan for the Internal Report

A number of technical issues have been tackled in various contributions. First, these issues should be listed and described in the internal report.

For each issue, it should be clarified whether it is vital for the UMTS to be solved or not. If an issue has to be solved, solutions have to be described for both options, i.e. with CTCH on Iur and without CTCH on Iur.

With such basis, a decision could easily be taken by RAN WG3.

List of technical issues (non exhaustive):

· CN/UTRAN independence

· Network dimensioning (CN and UTRAN)

· Performances constraints in the CN

· UTRAN complexity (overview)

· MAC-d / MAC-c flow control

· MAC-D / MAC-sh flow control

· QOS support on CTCH

· Reliability, QOS for real-time connections

· Reliability, QOS for non real-time connections

· Multiplexing

· Break in transmission at inter-RNC Cell/URA update and at hard-handover

· Multi-call (UE using simultaneously CTCH and DCH)

· Ping-pong effect

· Channel switching (DCH to/from CTCH)

Proposed plan:

1. Introduction

2. Issue 1

a) Description of the issue

b) Solution with CTCH on Iur

c) Solution without CTCH on Iur

3. Issue 2

a) Description of the issue

b) Solution with CTCH on Iur

c) Solution without CTCH on Iur

4. Issue N

a) Description of the issue

b) Solution with CTCH on Iur

c) Solution without CTCH on Iur
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