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1. Clarification of the current situation:
1.1 From our understanding, there are today two usage of DTX foreseen in UTRA. 

One takes place when there is no data bit to transmit in one downlink frame, and could be called "Total DTX". 

A second one occurs when one service, which is part of the combination of services transmitted in a call, has no data bit to transmit during a short time, while the other services have data to transmit. The rationale for using DTX here is to allow bits of all services to have a fixed position in the frame, instead of allowing more redundancy to some service which would imply having not fixed positions for the services bits. This could be called "partial DTX". The alternative of allowing more redundancy to some of the active services would allow either to increase the quality of these other services, or keeping the same quality while reducing the power applied to their data. 

1.2 From our understanding the main reason for using this partial DTX with fixed bits positions, instead of changing the coding of the other services, is to allow blind rate detection(BRD), since it is commonly agreed that BRD with variable service bits positions would be too complicated.  

1.3 Blind rate detection is foreseen in order to reduce the overhead due to TFCI when the gross bit rate on a channel is less than or equal to 32kbps, and when the different possible combinations are not more than four.

1.4 The replacement of the missing service bits takes place before interleaving. Thus after interleaving, they are dispatched in the data slots in the frame. Thus we end up with several sharp power on/off transitions (off on all dummy bits) in the frame for this physical channel. 

1.5 Although the benefit of the partial DTX is foreseen for some particular cases in terms of number of combinations and gross bit rate, it is proposed to use it for any type of transport format combination set.

2. Identified problems with "partial DTX" scheme
If the previous assumptions are correct, we would like to raise some problems we see with this partial DTX scheme.

2.1 We think that if present on too many physical channels, these on/off transitions could create some problems in the BTS PAs, and should be avoided if possible. It could be argued that many channels, possibly shifted in time, are combined and that the PA is really impacted by the sum of these channels. However the scheme is proposed for any type of channels including those with low SF, which corresponds to a small number of high power combined channels. This argument is really against the idea of transmitting zero power on the missing bits after they have been interleaved. The other idea is that by allowing more redundancy to other services, the power could be decreased on these bits, and thus provide a more efficient power distribution.

2.2 We think that there are some cases when the radio quality is bad, where you might want to decrease intentionally the bit rate or even stop transmission of one service, in order to increase the redundancy of another service more prioritary. To allow that, the position of the services in the frame should not be fixed. 

2.3 It is foreseen that the L23 will sometimes prohibit the usage of all services at their maximum bit rates. In this case having fixed positions assuming that all services are at their maximum bit rate is definitively not optimum.

2.4 We think that BRD results in a significant increase of complexity, and of the whole coding/RM/mux chain, compared to the benefit it provides in some particular cases.

2.5 We tried to identify the cases where this partial DTX scheme is of interest. One of the main usage mentioned in the email discussion is the low speech rate transmission. Having fixed position and DTX would allow blind rate detection in case of speech multiplexed with other low rate services. However, the default vocoder was adopted by 3GPP TSG SA  to be the recently standardised GSM AMR (See GSM TS 06.90). This AMR vocoder has 8 different rates defined, plus one silence frame transmission which could be seen as a ninth rate. Some signalling will also occur from time to time, in order to command the vocoder rate adaptation (BS->MS), to indicate the used codec (BS->MS and MS->BS), and to report measures (MS->BS) . It is not defined yet whether this signalling is transmitted in-band or as a separate Transport Channel. In the latter case, this will lead to some more combinations. Performing blind rate detection would mean choosing between quite a big amount of combinations. From our understanding, there is an agreement that BRD should not be used if more than 4 combinations are possible, thus it is not obvious that BRD can be applied in the speech case, assuming that the vocoder is the default vocoder.

2.6 We have the feeling that this DTX scheme with fixed bits position has been applied to all cases of services combinations transmissions, reducing thus the efficiency in a majority of cases, while it aimed at only some specific cases.

3. Nortel proposal
We would like to propose two solutions to avoid the usage of this DTX scheme in all cases.

3.1 The first proposal is the following. Identify clearly the cases where it is efficient to use this partial DTX scheme. Then have two schemes for dynamic rate matching, one using puncturing and repetition which would be used in the majority of cases, one with this partial DTX scheme which would be used only in the particular cases identified.

3.2 The second proposal is to remove totally this partial DTX scheme, and always use puncturing and repetition to cope with missing bits from one service. The only DTX that we would keep is the total DTX when no data bits from any service in the service combination has to be transmitted.

4. Conclusion
As a conclusion, Nortel would favour first a clear identification of the cases where this partial DTX scheme would be used, and then if these cases are not preponderant, consider removing any usage of DTX other than the total DTX ( = when no data bit has to be transmitted on the physical channel). 

