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1. Introduction

WG2 ad hoc meeting on S25302 during WG2 meeting #4 in Berlin introduced a chapter on Simultaneous Use of physical channels, the details of which are FFS. There are two sections, one for uplink and one for the downlink. During the discussion of the section on the uplink, the opinion was stated that it was a definite requirement to forbid for a UE the simultaneous use of a DCH and the RACH, DCH and the FAUSCH as well as CPCH and a DCH. It was argued that once a DCH has been established on the uplink, all uplink signalling would be conveyed using this DCH. In particular, this would mean that a UE that already runs a voice connection on e.g. a 16 kbps physical channel would not be allowed to use neither the RACH, nor the FAUSCH, nor the CPCH for any packet-switching-related signalling. Instead, MAC would multiplex e.g. the DTCH (used for voice transmission) and the DCCH (used for packet-switching-related signalling) both onto the same DCH. 


A closer look at the consequences of this requirement (mainly coming from the fact that multi-code transmission makes the power amplifier more expensive) reveals awkward implications in terms of delay:

In order to allow this MAC multiplexing from a QOS point-of-view, it will be necessary in many cases to start a reconfiguration procedure (physical channel, transport channel) for the dedicated voice channel in order to be able to accommodate packet-switching-related signalling or the conveyance of user packet data, which clearly delays the conveyance of the additional data to be sent.

Even if there is no reconfiguration necessary, e.g. because the DCH was dimensioned to allow for sending a bit more data, additional delay is inevitable because of the current definition of DCH termination:

The current termination point for DCHs in both the user and the control plane is the S-RNC. This means that conveying e.g. the request for an additional DCH for transmission of packet data would involve now both the Iur and Iub, which according to the WG3 liaison [1] can be fast or very slow depending on the traffic load. If the FAUSCH or the RACH were used instead for signalling the request for an additional DCH, this delay could clearly be avoided.

In the discussion on the CPCH, the rationale to include the CPCH as part of the system description reduced to the following argument: The CPCH provides the same functionality as would be possible by allocating a DCH using the RACH. However, the DCH-allocation via the RACH is slower (and GBT of course emphasized that it is much slower, and this was confirmed by the WG2 chairman), because it involves signalling on Iub and Iur in the general case (i.e. when S-RNC and C-RNC are different).

If we stick to the requirement that on the uplink the simultaneous use of DCH and RACH, FAUSCH, and CPCH is forbidden, we end up with the absurd consequence that as soon as a DCH has been allocated, the system no longer allows for fast access to resources.

In other word: The argument for the acceptance of the CPCH only holds as long as there is no DCH allocated to a UE that possibly wants to use the CPCH.

The alternative would be that the DCH termination point would be changed to the node B. This is already covered by an annex in 25302. There are two options: Either the termination point for a DCH is always the node B, or it can be either the node B or the S-RNC. 

In the first case, the above mentioned problem with additional delay as soon as a DCH is allocated to a UE would no longer exist (except for the possible need for DCH reconfiguration). Then, however, the termination point of the DCH would have to be changed already for the 1999 release to the node B, because it does not make sense to completely change the termination point definition in a later release.

The second case suffers from mixing termination points. Therefore, depending on how the DCH termination point for the voice channel in the above example, the transmission of the request for an additional packet channel would be fast or slow.

2. Proposal

Add in 25302 the requirement to simultaneously use DCH, RACH, FAUSCH and CPCH, since high-end terminals for comfortable packet data service will anyway be more expensive, and therefore should allow for more expensive power amplifiers.

Otherwise, we end up with a system that provides very poor performance with respect to packet data transmission.
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