TSG-RAN Working Group 3, meeting #8
TSG R3#8(99)D88

Abiko, Japan, October 25-29, 1999.

Agenda Item:
15.3
Source: 
Ericsson

Title: 
Clarification of Code Information Elements in 25.423

Document for:
Decision

1. Introduction

This contribution proposes some changes to the information elements that handles codes (scrambling and channelisation) in various messages on RNSAP. The changes are motivated in section 2, and the proposed changes are shown in section 3.

2. Motivations

An UE involved in communication on a dedicated channel utilises four codes, the UL Scrambling Code, UL Channelisation Code, DL Scrambling Code and DL Channelisation Code (see 25.213). All of these are allocated by the UTRAN, except the UL Channelisation Code, which is determined from the specification, assuming that the UL Channelisation Code Length (spreading factor) is known (25.213 section 4.3.1).

The DL Scrambling Code is known by a CRNC, as it is one of the scrambling codes that are used in the cell. Also, a previous WG3 decision also states that the allocation of DL Channelisation Codes, is a CRNC responsibility (25.401 section 7.2.4.4). 

However, for the UL Scrambling Code the situation is a little bit unclear. We will now with an example show that the current solution in 25.423 is not sufficient.

Example – UE entering soft handover under a new RNC

Assume we have the following situation:


[image: image1.wmf]RNC#1

RNC#2

Node B #1

Node B #2

UE#1

UE#1 

direction

1

A, B

or C

UE#2

UL Sc#1

UL Sc#1


UE#1 is served by RNC#1 and communicating with Node B#1 using UL Scrambling Code #1. In a similar way, UE#2 is served by RNC#2 and communicating with Node B#2. However, UE#2 is also using UL Scrambling Code #1. The UE:s are located far away from each-other, so they do not interfere.

UE#1 is moving, and RNC#1 decides that UE#1 shall go into soft handover. With the present solution, the following will happen:

1. RNC#1 sends a RNSAP(RL SETUP REQUEST), which contains the parameters: UL Scrambling Code, UL Channelisation Code Length and DL Channelisation Code Length.

RNC#2 have no problems with the Channelisation Codes, as the UL Channelisation Code is predetermined from the specifications (given the code length) and the DL Channelisation Code is allocated by RNC#2. However, RNC#2, will realise that it will have two users using the same UL Scrambling Codes, and there are three ways of acting:

A. RNC#2 can respond with a RNSAP(RL SETUP FAILURE), indicating the problem to RNC#1. However, in the RNSAP(RL SETUP FAILURE) there is no cause value stating “UL Scrambling Code Already in Use”. RNC#2 can of course choose another cause value, for example “Resource Unavailable” but if RNC#1 is not told the actual problem, it will not be able to solve it. (Note: We are aware that the cause values in 25.423 are not sufficiently defined yet, so this scenario is trying to motivate a new cause value so this cause is not forgotten.)
It should be noted, that as long as UE#1 is not connected to Node B#2, it will solely power control towards Node B#1, and at the same time cause interference to Node B#2. 

B. Assuming that RNC#2 is SRNC to UE#2, RNC#2 can send a RRC(PHYSICAL CHANNEL RECONFIGURATION) and reconfigure the UL Scrambling Code for UE#2. This can then be followed by a RNSAP(RL SETUP RESPONSE) back to RNC#1, granting permission for the new radio link. However, if RNC#2, is DRNC to UE#2, it have no possibility to tell the SRNC for UE#2 that there is a need to reconfigure the UL Scrambling Code, as the RNSAP(PHYSICAL CHANNEL RECONFIGURATION REQUEST) lacks this information element. This solution might also suffer from some timing problems.

C. RNC#2 can take the chance that UE#1 and UE#2 are not completely in phase, which means that they can use the same UL Scrambling Code without interfering each-other. However, RNC#2 have no possibility to control the outcome of that situation.

Studying the example above, it is clear that alternative C (which is the only solution today in the specifications) is not preferable, although it could be used as an fallback solution. However, in order to allow for solutions A and B (or a combination of them) the following mechanisms are needed:

· RNSAP(RL SETUP FAILURE) need to contain a cause value stating “UL Scrambling Code Already in Use”.

· RNSAP(PHYSICAL CHANNEL RECONFIGURATION REQUEST) needs to contain an information element “UL Scrambling Code”.

3. Proposals

We propose the following changes to 25.423:

8.2.1
Radio Link Setup

< Text removed >

In unsuccessful case (i.e. one or more RLs can not be setup) an RNSAP message RADIO LINK SETUP FAILURE is returned, indicating among other things the reason for failure. The reasons for failure can be:

· UL Scrambling Code Already in Use
· Other reasons are FFS
An example of a corresponding message flow at the Iur interface is presented in Figure 9-1.
9.2.1.3
Cause

[Editor’s note:

Presently there exists a number of parameters named “Cause” or similar to that. It is unclear whether some of these parameters are the same or if they are all different. When starting to define the possible values of the various cause parameters this has to be sorted out. Presently the following different “Cause” parameters exits; Failure Cause (TDD only), RL Failure Cause, Cause for RL failureCause1, and Cause2.]

This element is used to indicate the reason for a particular event to have occurred and is coded as shown below.

The following table shows example of cause value. The exact list is not agreed and FFS.














Normal termination
Mobile illegal (ex. Authentication NG)

 O & M intervention

Equipment failure

Protocol error 

Message type non-existent or not implemented

Information element/parameter non-existent or not implemented

Radio link failure

BS approach link failure

Timer expired

Ciphering algorithm not supported

Resource unavailable
UL Scrambling Code Already in Use
Other values are reserved

8.2.6
Physical Channel Reconfiguration

< Text Removed>

In FDD Physical Channel Reconfiguration is used to change the UL Scrambling Code and/or DL channelisation codes of radio link(s) related to one UE-UTRAN connection. The spreading factor can not be changed. The PHYSICAL CHANNEL Reconfiguration Request message includes the radio link ID(s) and proposal for a new UL Scrambling Code and/or proposal for the new DL channelisation codes for them. Upon reception of PHYSICAL CHANNEL Reconfiguration Command DRNC makes the switch to the new codes and releases the old codes. 

< Text Removed>

9.1.19

PHYSICAL CHANNEL RECONFIGURATION REQUEST

9.1.19.1
FDD Message

Information Element
Reference
Type

Message Type

M

Transaction ID

M

RL ID

M

UL Scrambling Code 

O

Physical Channel Information

O

   Channelisation Code (DL)

M
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