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Introduction

The E-DCH is intended to replace the DCH for a number of services, ideally all the PS Domain services and the SRB (to say it differently, all the services in non-transparent RLC mode). This should be with minimum or no impact to upper layers (MAC-d and above). As such the E-DCH transport channel appears like a more reliable but variable delay DCH transport channel.

In order for this to be achieved, the available QoS mechanisms for E-DCH have to be mainly backwards compatible with what is provided by the DCH.
This document analyses some QoS requirements for E-DCH.
Minimum set for E-DCH
In the R99 RRC specification, the notion of minimum set of TFC is defined. It is intended to allow for the minimum operation (one transport block) taking the services in priority order.
Note: it should be noted that the optimised support for conversational and “rate adaptable” packet applications (such as VoIP), as far as the author of this contribution can remember, was never finalised in the TFC selection algorithm.

In order for the Radio Bearers to operate well above the E-DCH, similar rules should be applied to the TFC selection mechanism of the CCTrCH of E-DCH type.

How this interacts with the mechanisms defined for the TFC selection of CCTrCH of DCH type, which is taking place before the E-DCH one, has to be analysed. It seems at first that given that the DCH always carries higher priority logical channels (it is assumed that nothing is changed on the TFC selection of DCH type), the TFC minimum set on E-DCH has to be applied only when there is no transport block sent on DCH. This means that there would be only one block either on DCH or E-DCH when the minimum sets are applied, which is consistent with the fact that E-DCH logical channels are lower priority compared to DCH.

Point 1: do we agree that we need the support of minimum set for E-DCH?

Point 2: do we agree that it is applied with one block either on DCH or E-DCH, exclusively?

RLC/MAC-e interactions

The interactions between MAC-hs repetitions and the RLC repetitions have been discussed at length for HSDPA. The main difference with HSUPA is that with HSDPA two different nodes were handling the repetition, whereas for HSUPA, one could claim that we leave specific optimisations in the UE on how best to handle interactions at least in the transmitter side.
Point 3: should be specifiy the UE precisely or not?

Handling of repetitions

One point which started to debated in Cannes is on how to handle repetitions in the TFC selection rule. This is not exactly linked to the QoS discussions, but the consequence on QoS should be taken into account.

Pre-emption

One important property of the TFC selection on DCH is that one higher priority logical channel can pre-empt at the next TTI a lower priority logical channel. This can be easily re-used for E-DCH, provided the question on how to handle repetitions is taken care of.

When a UE has ongoing transmissions, it should be possible to not wait for the completion of a lower priority logical channel. Otherwise the handle of QoS would not be adequate for delay sensitive applications. It should be noted that the first GPRS standard did not contain such a mechanism, and this was fixed in a later release because of the poor QoS support.
This can be realised by a number of ways e.g. a abort mechanism, provisioning of some processes to handle incoming higher priority , etc. HSDPA supports these two mechanisms.

Point 4: do we agree with this requirement?

Interactions between priorities

One question is the support of different priorities in the same MAC-e PDU. This was also debated for HSDPA.

Regarding E-DCH, this is a difficult question. Also, even if this is allowed by the standard, the standard should also describe how the TFC selection works precisely regarding this requirement.

One example that can be taken is the simulatenous support of a continuous application, such as VoIP or streaming video, with a I/B application. If the traffics are multiplexed in the same MAC-e PDU i.e. HARQ process, then it means that there is a contradiction between a delay sensitive i.e. low number of repetitions, requirement, and one allowing for more repetitions. The lower priority would benefit from the higher priority service. This would push for saying no to multiplexing. This raises the question of the selection of the operating point for a given HARQ process, and it is assumed here that they should be tailored to the  priority, and controlled by the network.
Point 5: is this a valid assumption that the network controls the HARQ operating point per priority?

Another aspect is coverage. I/B applications should maximise the bit rate and operate at the maximum rate allowed and maximum necessary/available power. This means that at edge of cell where the radio quality can vary rapidly, the repetitions can become more difficult, and if a delay sensitive application is multiplexed in the same transmission, then this application will be severely impacted compared to the case where it would be using a HARQ transmission of its own. This would push for saying no to multiplexing.
However, since there is only one E-DCH block per TTI, one application such as VoIP, sent every 20ms, could take 50% of the bandwidth even in good radio conditions when using the 10ms TTI if not multiplexed with other applications. This goes down to 10% of the bandwidth for the 2ms TTI. This would push for allowing multiplexing.

Note that another approach for VoIP this would be to have 2 VoIP frames in one TTI, hence needing only 25% of the bandwidth, etc, but this becomes more and more difficult to standardsise. Or it could be left to the UE implementation, but then different UEs would behave very differently, which is not an easy solution for operators.
Point 6: any views?
Conclusion
Some aspects related to QoS have been discussed. They are somehow related to the HARQ operation and TFC selection for E-DCH, and focus on the consequence on QoS. The points are open for discussion.
