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1 Purpose
After having agreed on what parameters should be negotiable, the purpose of this paper is to define the mechanisms of the negotiation and renegotiation phases, in particular for the parameters which are inter-related one another.

2 Introduction
This paper assumes that one of the two following sets of related parameters have become agreed :

Conversational+streaming

Guaranteed bit rate (GBR) &  SDU error ratio

Interactive + background

Maximum bit rate & SDU error ratio

Because these parameters are linked, this introduces some degree of freedom in the system: you could downgrade one in replacement of the other. Also all values might not be valid at the same time for all these parameters. 

Three options can then be defined: one is to let entire freedom to the RNC implementation regarding the way to negotiate the parameters. A second one is that CN sends all the allowed couples of values in the Rab assignment Request message and the third one to define some a priori mechanism corresponding to the end-user service preventing from the sending of all the couple of values.

3 Option 1 : negotiation mechanism open
The first option is to let the RNC decide what parameters to downgrade and the order of magnitude of the downgrade when it experiences some resource issue. In that case there might be several solutions for him and the decision made by the RNC might not satisfy the CN which is assumed to have better knowledge of the service. 

In that case, the CN might terminate the call whereas there was one solution agreeable by both parties. Or maybe the CN will propose new values but which might in turn not be possible for the RNC resulting in several go and return (proposals and answers).

Let’s take an example with two parameters negotiable :

Parameter1 : discrete set (p11, p12,p13,…,p1n)

Parameter2 : discrete set (p21, p22, p23,…,p2m)

Starting from (p1n, p2m) in the rab assignment request rab parameters, the RNC might have several possible couples (p1i, p2j) and if it selects arbitrarily (p1i’, p2j’) whereas the preference of CN go for (p1i’’, p2j’’), the CN could reject or go on with several proposals.

4 Option 2: sending all couple of values
if CN indicates all the possible couples in the request, it solves the risk of reject or exchange of several requests/answers.

In that case, when CN sends a Rab assignment Request { (p1i, p2j),…,(p1k,p2q) }, the RNC simply responses with its possible (p1i’,p2j’) couple of values which is part of the request and which matches  its capabilities (if there is one).

However this solution has two issues :

· if n and m are big numbers, this makes a very long message and adds complexity,

· in the case a range is sent, it does not work : this means CN should convert any received range (from the end user application) into a set of discrete values.

5  Option 3: Implicit negotiation mechanism 
The option 3 is a simpler alternative solution based on a common understanding of the traffic class expectation.

5.1 GBR vs  SDU error ratio

For conversational and streaming flows, for which resources are assumed to have been reserved, downgrading the targeted SDU error ratio could allow to sustain the same GBR with less resources. It is assumed to be a less sensitive parameter to downgrade as conversational and streaming applications are usually error fault tolerant: there are end to end source mechanisms to recover the information. For example, for AMR payloads the transmission can suffer bit errors in most of the bits when unequal error protection is used. Therefore the application could indicate the targeted SDU error ratio in the Rab parameters and the range would indicate the lowest acceptable value.

Proposal nb1: For simplification purpose, it is proposed that SDU error ratio be lowered to the minimum value before GBR is downgraded.

Proposal nb2 : Finally, when SDU error ratio has reached its minimum, it is proposed to negotiate the GBR after.
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5.2 Max Bit Rate vs SDU error ratio

Consideration nb1: For interactive and background applications, the SDU error ratio becomes a key parameter. For background applications like e-mails or data base download, the delay is not critical but the bit integrity is much more.

Consideration nb2: For these traffic classes, there is also no delay indicated as they are considered best effort applications and it is hardly possible to guarantee any delay with varying load conditions. Therefore, an estimation of average delay is assumed to be reflected through the maximum bit rate saying that the highest the max bit rate, the lowest should be the delay of transfer under normal load conditions.

Proposal nb1 : Assuming considerations nb1&2, and for simplification purpose, it is proposed that if the maximum bit rate has a range provided with it, it should be first negotiated to minimum value at constant SDU error ratio.

It is kept in mind that delay is more critical for interactive applications than for background as the receiver is assumed to be a human being. However, the proposal 1 assumes that this will be reflected through the lowest bound value of max bit rate : for interactive applications it should reflect the necessary value for the overall round trip delay when this information is available; For background applications it is assumed to be possibly very low.

Proposal nb 2 :  

Once the max bit rate has reached the lowest bound of negotiation, the SDU error ratio could start being negotiated if a range is provided.
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It should be noted that according to these principles, it could happen that the negotiated max bit rate could become higher even with downgrading conditions as it is shown in one example of negotiation in the example above.

5.3 Rab Negotiation vs Rab renegotiation

In everything above, the rab negotiation was handled as rab renegotiation.

The Rab negotiation should actually differ from rab renegotition because the CN shall send discrete values if discrete values have been received to prevent wasting radio resources. This is due to the fact that in the negotiation phase, there is no way for the CN to return a final new value after the RNC has sent his preferred choice. This is presented in the following drawing :
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In that scenario, if we assume CN has provided a range, the RNC will have set the radio bearer already to 60 kbps when it sends back the Rab assignment response whereas the application will actually work at 32 kbps.

Therefore a mechanism should be considered also when discrete values are considered.

For example, assume parameters 1 and 2 are negotiable with the following values :

Parameter 1 : (val1, val2, val3)

Parameter 2 : (val4, val5, val 6)

Then, several and many couples could be allowed such as (val1, val5) and (val2, val 4) but maybe (val2, val5) is not a valid one. In that case the negotiation phase could become complex if the list is big, if all the valid couples must be indicated by CN in a ranked priority order.

The advantage of option 3 is to work also with same principles either with range or discrete values in this case.

Proposal : it is therefore proposed to keep the same negotiation principles when discrete values are being used than when a range is provided. This means:

· the parameters should be negotiated in turn in the order defined above,

· the first parameter negotiated should be downgraded to the lowest possible discrete value before starting to downgrade through the discrete values of the second one. 

6 Summary
Three options for the mechanism of negotiation and renegotiation involving inter-related parameters have been proposed.

7 Proposal

It is proposed to include sections 3, 4 and 5 in the study area of [1].

It is also proposed to make a decision (agreement section) based on this material as to which one of the three options shall be used and to update the TSs with corresponding CRs.
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