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Ideally this document might have been sent in the form of an LS from T1’s last meeting #24 but there was insufficient time. However, the subject is raised here as a company contribution in order to accelerate progress in T1. This document should be read in conjunction with an earlier LS R4-040489 from T1 #23 on the same subject presented to this meeting.

Introduction

There has been considerable discussion recently in T1 about how the downlink dummy DCCH should be handled in certain RF tests. This is an issue because the reference measurement channels upon which the UE performance was simulated always include the DCCH. At the end of the T1’s last meeting #24 it was decided for the Blind Transport Format Detection case to transmit the downlink dummy DCCH using a reserved MAC header of “1111”. This should result in the DCCH block being discard by the UE.

However, for the majority of tests - which do not use blind transport formats - no decision was reached as to the best method for implementing the downlink dummy DCCH. At least five downlink dummy DCCH techniques have been discussed and or implemented in test equipment at various times and are listed below with comments. The order is approximately related to how high up in the protocol stack the downlink dummy DCCH is detected byt the UE, starting with the physical layer and finishing with the MAC layer.

1. DTX the DCCH bits while removing the DCCH from the transport format

This is how the network operates, but does not match the RMC definition.

2. DTX the DCCH bits while indicating the DCCH in present in the transport format

It is currently the working assumption of T1 that the downlink dummy DCCH bits need to contain energy as well as just being defined in the transport format. It is possible this method might affect the perceived quality of the radio link since a random (very low power) DCCH signal with random CRC will be extracted from the noise and be a processing burden to the UE. There may also be issues with DL power control if a DCCH BLER target has been set.


3. Transmit the downlink dummy DCCH bits using an incorrect (but not random) CRC.

This method ensures the UE will look for the DCCH but not be able to interpret it for signalling purposes. It needs to be studied of this might affect the radio link since continuous reception of bad CRCs on the DCCH could be interpreted by the UE as a reason to suspect the quality of the link even though other channels will be received correctly. It may also be necessary to not set a BLER target for the DCCH when DL power control is on.

4. For the tests using TFCI (i.e. not BTFD), signal the UE using the TFCI bits that the DCCH is not present while continuing to transmit the required energy in the DCCH bits.

This method maintains the radio conditions defined in the RMC definition and uses established signalling to ensure the UE does not even attempt to decode the bits. This method reduces the processing burden on the UE.


5. Use the invalid (reserved) MAC header of “1111” for the downlink dummy DCCH block which requires the UE to discard the DCCH.

This means the UE has to look for and fully decode the DCCH prior to discarding it. This method would represent the highest processing load for the UE since it is only at the MAC layer that the DCCH is discarded rather than at the lower layers. This method was adopted at T1 #24 in 
T1-041358 for the BTFD tests since the TFCI method cannot by definition be used with BTFD and the CRC method had not been sufficiently studied.


In trying to decide the best way forward it would be helpful if RAN WG4 were able to comment on the various methods of implementing the downlink dummy DCCH since they all have varying impacts on the RF conditions and processing requirements of the UE.

In particular, when the RMCs were simulated using a continuous DCCH, what was the intention of always including the DCCH since this is not the typical configuration in the network?

The most real life condition would favour method 1 of DTXing the downlink dummy DCCH bits and removing them from the transport format, but this does not match the RMC definition and would require new simulation. The next level of complexity is to include the DCCH in the transport format but not transmit the bits. Here the UE looks for the DCCH but will not find it. This may have an impact on the perceived quality of the radio link. The next three methods maintain the required RMC radio conditions but use different methods to prevent the UE from interpreting the DCCH energy for signalling purposes. Method 3 uses a bad CRC to ensure the UE cannot interpret the downlink dummy DCCH for signalling purposes. Method 4 uses TFCI to tell the UE not to decode the DCCH even though energy is present which reduces the processing load on the UE. And method 5 uses an invalid MAC header, which means the UE has to look for and fully decode the DCCH. This method has the highest processing load.

Can RAN WG4 comment on a preference for any of the above downlink dummy DCCH methods, or suggest an alternative? This will help T1 in validating the decision already taken for the BTFD tests and guiding future discussion for the non-BTFD tests.

The new annex for downlink dummy DCCH transmission introduced to 34.121 in T1-041358 is excerpted here for reference.

C.9
Downlink reference channel dummy DCCH transmission on DCH
Several test cases have been designed to have continuous downlink DCCH transmission on DCH. The DCCH is carrying SRBs. When there are no signalling messages to be transmitted on downlink DCCH then dummy DCCH messages shall be transmitted on the downlink. 
For test cases using Blind Transport Format Detection the format of the dummy DCCH message is using an invalid MAC header with the value “1111” for the C/T field. The UE shall discard PDU’s with this invalid MAC header according to TS 25.321. This applies for cases where a MAC header is used to distinguish between several logical channels. In the case of the reference measurement channels the SRBs on DCH use a 4 bit MAC header.
For other test cases the format of the dummy DCCH is TBD.
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