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Introduction

This document attempts to summarize the differences between the so called solutions 1 and solution 2, and to propose a way forward.
There are different points which should be distinguished and addressed separately:

· The meaning of the Relative Grants sent from the Serving E-DCH RLS

· The meaning of the Relative Grants sent from the Non-Serving E-DCH RLS (if any)

· Implicit UE behavior e.g. autonomous ramping

· The meaning of Absolute Grant

· Per HARQ process grant mechanism or not

· Timing aspects

· Duration of grants

The document focuses on the first 3 items.
General on Relative Grant

The common agreement is that in case the UE receives at least one DOWN, the DOWN is obeyed irrespective of other RGs.
Relative Grant from Non-serving RLS

This is where we already should have a common understanding, and this is in fact captured in the Stage 2, although hidden in the two solutions.

The agreement is the following:

· Only DOWN or HOLD= Do not care can be sent

· DOWN applies on the last used bit rate

What is open is the amount of the down relative to the last used bit rate:
· A fixed step (that may depend on the bit rate)

· A step based on some UE measurements (Motorola proposal)

· the offset may be function of the measured CPICH power on the cell sending a down in relation to the measured CPICH power on the serving cell
Relative Grant from Serving RLS

This has so far been the most discussed point. However, now that solutions are better understood, it is easier to compare the differences and the common parts also. When not said otherwise, the description below applies to both proposals (hopefully):

· The UE maintains a “Serving Grant” (SG)

· The Serving Grant is used in the E-TFC selection algorithm as the maximum rate (rate, power, this is not what we disucss now…)

· The “Serving Grant” is set equal to the “Absolute Grant” value when one is received from the Serving E-DCH cell

· The SG is not modified when the UE receives a HOLD from the Serving E-DCH RLS
· When the UE receives an UP from Serving E-DCH RLS

· Solution 1: New SG = Old SG + Delta

· Solution 2: New SG = Last used bit rate + Delta

· When the UE receives an DOWN from Serving E-DCH RLS

· Solution 1: New SG = Old SG - Delta

· Solution 2: New SG = Last used bit rate - Delta

One difference not visible in this description is that in the solution 2 (at least Ericsson view on this), the SG is also decreased based on a DOWN command from a Non-serving RLS. After the overload situation in the non-serving RLS has disappeared, the UE is responsible to send a RateRequest so that the Serving RLS may UP the UE. But this can be addressed in a second phase.
In practice, both solutions are very close, and made to work.

One merit of solution 2 may be that because UP/DOWN are relative to the last used bit rate, radio errors on UP/DOWNs can be easily corrected i.e. no errors accumulation. This in solution 1 could be achieved with a UE mirror of the SG value.

The (solution 2) DOWN making a down on the actual last used bit rate is probably making more sense since this is more reactive when the UE is below the SG than solution 1. On the opposite, the UP on the SG (solution 1) is faster when the UE has used bit rate fluctuations, but also means less efficient HW utilization (than solution 2) in case the SG is much above the used bit rate (this could be compensated by the ramping).

In short, both are close, have merits, and can be made to work.
Implicit UE behavior e.g. autonomous ramping

As explained previously, the ramping up based on solution 2 is based on the following loop:

· Rate Request from the UE i.e. UE saying that it would have use for more than the used bit rate

· Nw reacting by a UP

Another approach is by having the UE performing the UP autonomously, and the Nw reacts with a Down whenever the UE has gone too high. This in fact is a relatively different strategy in the Node-B, whereby the SG is managed for a group of UEs, relatively stable, and even UEs who do not transmit keep this SG. They ramp up until the SG without needing any RR or UP.

The ramping allows the Nw to perform some actions e.g. lower down the group SG, allocating Hw resources, etc.

So one can really compare it to the RR/UP mechanism as achieving something similar, but without having the signaling.

The strategy has some merits because it is more simple, but it can also be combined with the other method, especially since this ramp up strategy should be (if the understanding is correct) only after a period of activity below a given bit rate (implicit rule), which is something which could also be beneficial to solution 2.
In particular, very little signalling is needed.

Proposal for a compromise

This is never easy since it can make all parties unhappy… However, let us give it a try and take a global decision on a number of topics, by combining the RR/UP strategy with configurable autonomous ramping.

One proposal could therefore be the following:

· The UE maintains a “Serving Grant” (SG)

· The Serving Grant is used in the E-TFC selection algorithm as the maximum rate (rate, power, this is not what we disucss now…)

· The “Serving Grant” is set equal to the “Absolute Grant” value when one is received from the Serving E-DCH cell

· The SG is not modified when the UE receives a HOLD from the Serving E-DCH RLS

· When the UE receives an UP from Serving E-DCH RLS

· Solution 1: New SG = Old SG + Delta

· OR Solution 2: New SG = Last used bit rate + Delta

· When the UE receives an DOWN from Serving E-DCH RLS

· Solution 2: New SG = Last used bit rate – Delta

· UE is allowed to send a RR when it does not receive any DOWN, based on criteria to define

· E.g. buffer status above a given value

· Implicit rule that after it did not transmit anything during at least n (parameter) TTIs, the UE has to ramp up by a value Delta (parameter) until the SG until it receives a RGs

It should however be decided with the timng aspects also…
Conclusion

Discussion is needed,  and may have  a basis for something common
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