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1 Introduction

Over the Iu interface, a new mechanism to allow QoS negotiation at call setup will be defined for release 4. While the mechanism over the Iu should be relatively straight forward, there is a more general issue which concerns the whole network and is, how the lower boundaries of acceptable QoS is defined (how they are decided, and how they are indicated).

Currently 25.946 (ref [2]) only mentions that this information could come from the application. It is proposed here to consider other options.

2 BSSMAP example from GSM

In GSM, for circuit switched data there is some negotiation enabled at call setup, as follows:

ASSIGNMENT COMPLETE

The ASSIGNMENT COMPLETE message is sent from the BSS to the MSC and indicates that the requested assignment has been completed correctly.

The message is sent via the BSSAP SCCP connection associated with the dedicated resource(s).

	 INFORMATION ELEMENT 
	REFERENCE
	DIRECTION
	TYPE
	LEN

	
	
	
	
	

	 Message Type
	 3.2.2.1 
	 BSS-MSC 
	 M
	1

	 
	 
	 
	
	 

	 RR Cause
	 3.2.2.22
	 BSS-MSC 
	 O
	2

	
	
	
	
	

	 Circuit Identity Code
	 3.2.2.2
	 BSS-MSC
	 O (4)
	3

	 
	 
	 
	
	 

	 Cell Identifier 
	 3.2.2.17
	 BSS-MSC 
	 O (1) 
	 3-10

	 
	 
	 
	
	 

	 Chosen Channel
	 3.2.2.33
	 BSS-MSC 
	 O (3)
	2

	 
	 
	 
	
	 

	 Chosen Encryption Algorithm 
	 3.2.2.44
	 BSS-MSC 
	 O (5)
	2

	 
	 
	 
	
	 

	 Circuit Pool
	 3.2.2.45
	 BSS-MSC 
	 O (2)
	2

	
	
	
	
	

	 Speech Version (Chosen)
	 3.2.2.51
	 BSS-MSC 
	 O (6)
	2

	
	
	
	
	

	 LSA Identifier
	 3.2.2.15
	 BSS-MSC
	 O (7)
	5


1
The cell identifier is used to indicate a new cell, if during the assignment the serving cell has changed.

2
Shall be included when several circuit pools are present on the BSS MSC interface and a circuit was allocated by the ASSIGNMENT REQUEST message.

3
Included at least when the channel rate/type choice was done by the BSS.

4
The Circuit Identity Code information element is included mandatorily by the BSS if the BSS allocates the A interface circuits and a circuit is needed.

5
Included at least when the encryption algorithm has been changed by the BSS.

6
Included at least when the speech version choice was done by the BSS.

7
Shall be included if current LSA in the serving cell has been identified (see GSM 03.73). Not included means that there is no current LSA in the serving cell.

So in GSM, the BSS will get a required channel type from the CN in the Assignment request, but it can decide to chose another one and indicates this to the CN.

3 Limitations of current solution

If the whole QoS negotiation mechanism relies on the application sending a new “lowest acceptable bandwith”, then:

· Whenever R99 mobiles are used, the network will not be able to provide any QoS negotiation,

· The mechanism will not work for any application that is not UMTS aware.

The request from the application is not something that 3GPP can really count on since there may be applications that are not UMTS aware. The current typical Microsoft applications only request a guaranteed bit rate and do not provide a range. This is a minimum value from the application for that particular session and it is not negotiable.

4 Using “guaranteed” bit rate as minimum acceptable value

For example the RSVP RESV message contains parameter Tspec that indicates the guaranteed bit rate and maximum bit rate only. Similarly WINSOCK contains the guaranteed and maximum bit rates inside the flowspec parameter.

Also the definition of the Guaranteed Frame Rate (GFR) according to the ATM Forum spec., TM4.1 (ref AF-TM-0121.000, Traffic Management Specification Version 4.1) says:
The GFR service […] is designed for applications that may require a minimum rate guarantee and can benefit from accessing additional bandwidth dynamically available in the network.
So “guaranteed” really refers to the minimum bandwith required. With R99 parameters this approach can be taken. This means that with the current R99 standards, the TE can already request the guaranteed = minimum bit rate from the SGSN via RSVP and SM messages.

5 Deciding what guaranteed bit rate should be sent over Iu to the RNC

Apart from the guaranteed bit rate that can come from the application, there are two main sources of information that the SGSN (or MSC) can use to set the lowest (=guaranteed) bandwith that it will request from the RNC:

1. using some subscription information from the HLR

2. using a network centralised OAM management entity

The requested QoS from the user may be different from the negotiated QoS since the SGSN needs to check what the user has subscribed to. The QoS sent by the SGSN to the RNC will be the result of this negotiation between UE, SGSN, GGSN and HLR.

The HLR provides all possible subscribed guaranteed bit rates to the SGSN. The SGSN can then do the match, which needs to be equal to or greater than the guaranteed bit rate coming from the application.

Another source of information for the SGSN can be a network management box that knows what resources are being used in the network (including radio and core) and can provide the SGSN with its view of the minimum acceptable bandwith for this service with the current load in the network.

6 Example of QoS negotiation

The following diagram shows an example of how QoS negotiation can be achieved on the Iu interface with the following principles:

· no change of the current SM signalling from R99

· HLR information is used by the SGSN as done in R99

· Guaranteed bit rate used over the Iu is the minimum acceptable bandwith at this time

· RNC remembers this minimum acceptable value and allocates an actual bandwith equal to or higher than the guaranteed bit rate. It indicates this to the CN in the RAB assignment response (with a tolerance factor). This is the only change required from the R99 specs since the response has to include the allocated bit rate.

· The SGSN indicates the effective bandwith range to the UE by using the “Activate PDP context accept” messages.

· If the radio conditions change during the active session, then the RNC can downgrade the RAB as long as not under the guaranteed bit rate, and then sends a RAB modify indication to the CN. (see ref. [1]).

 
[image: image1.wmf]
Note that using the same call flow, the SGSN could also query the Network management entity before deciding on which value to use to set the Guaranteed bit rate that it requests from the RNC.

Also note that the HLR and the mobile in the picture above can be R99 witout precluding the network to realise the QoS negotiation. If the RNC or the SGSN do not support the new IE in the RAB assignment response, then the RNC will simply provide the Minimum Guaranteed bit rate as requested by the SGSN (or fail the RAB if it can not provide that), and the behaviour will be as per R99 standards.

7 Summary and proposal

In this document it has been shown that with the current R99 standards, it is possible to provision the network in a way that enables the SGSN to use information from the HLR and from a network manager and then decide on a lowest acceptable bandwith which can be indicated to the RNC.

The only thing that is missing to enable QoS negotiation in R00 is the possibility for the RNC to indicate what bandwith it has actually allocated. This needs to be added to the RAB assignment response message. It is proposed that this value includes a tolerance so that the RNC does not have to trigger a modification indication for small fluctuations.

It is proposed to add section 6 into the relevant section of TR 25.946.
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