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Background

The current definition of UE Transport channel BLER measurement definition in 25.215 leaves it unspecified how the UE shall treat TTIs where the transport format detection (BTFD or TFCI based) fails.

5.1.6
Transport channel BLER

	Definition
	Estimation of the transport channel block error rate (BLER). The BLER estimation shall be based on evaluating the CRC of each transport block associated with the measured transport channel after RL combination. The BLER shall be computed over the measurement period as the ratio between the number of received transport blocks resulting in a CRC error and the number of received transport blocks.

When either TFCI or guided detection is used, the measurement “Transport channel BLER” may only be requested for a transport channel when the associated CRC size is non zero and at least one transport format in the associated transport format set includes at least one transport block.

When neither TFCI nor guided detection is used, the measurement “Transport channel BLER” may only be requested for a transport channel when the associated CRC size is non zero and all transport formats in the associated transport format set include at least one transport block. 

The measurement “Transport channel BLER” does not  apply to transport channels mapped on a P-CCPCH and a S-CCPCH. The UE shall be able to perform the measurement “Transport channel BLER” on any transport channel configured such that the measurement “Transport channel BLER” can be requested as defined in this section.

	Applicable for
	CELL_DCH intra


We note that – probably due to this difficulty – there is currently no UE performance requirement in RAN4 on the UE BLER measurement. 

A similar problem may occur for CRC based outer loop power control, which however is not specified in detail in the standard.

Discussion

In principle the UE could treat TTIs with unknown TFC in the following way:

a) assume a CRC error for the maximum number of bits within the transport format set of the transport channel

b) assume a CRC error for the minimum number of bits within the transport format set of the transport channel

c) assume the transport format to be the same as the one used in the previous TTI

d) exclude the ambiguous TTI from the BLER calculation and do not decode the data.

Option a) might overestimate the BLER, option b) might underestimate the BLER, option c) would only give a good estimate if the bitrate is constant, and option d) would hide the fact of non-decodable TTIs from the BLER measurement. 

0With respect to outer loop power control, there might be no difference between a) and b), but d) would hide the fact of non-decodable TTIs due to e.g. insufficient TFCI power from the outer loop. In worst case, all transport blocks are lost in a large number of TTIs, but the reported BLER is low. Even worse, the outer loop might not respond, in case these TTIs would be totally ignored.

The problem with option c) is that if the transport format detection fails for a sequence of TTIs, e.g. due to degraded TFCI quality, when no transport blocks were sent in the latest successfully detected TTI, then DTX would be assumed for the coming TTIs as well, which would prevent the reaction of a CRC based outer loop.

It seems to be appropriate that the transport format with the lowest non-zero number of transport blocks and/or the smallest transport block set size in the TFS is used for decoding in cases where the transport format detection fails. This would avoid an overestimation of the BLER in DTX periods, while still allowing outer loop power control to react. 

Disclaimers

We identified two issues with this approach:

1) It is not obvious that the UE actually knows when the detection fails. In case of BTFD, there would be little difference to the case when all transport blocks happen to be in error. When TFCI is used, it depends on the choice of the TFCI decoding algorithm whether the UE is able to detect that the decoding failed.

2) The proposed approach is intended for DCH. For the FACH, there can be periods where no data and no TFCI is sent to some UEs. During these periods it is desirable to be able to skip the decoding process in the UE. We note also that neither outer loop PC nor BLER measurement are applicable for FACH. Effectively, this would imply to have two TFC detection strategies, one for DCH and one for other channels, which appears to be somewhat cumbersome.

Based on these issues, it should be discussed whether there is sufficient reason to specify the UE behaviour for transport format detection failures, making it possible to improve the outer loop for DCH. 

Conclusion

If the restrictions with the proposed solution seem acceptable and the motivation reasonable, we propose to specify the UE operation for the case that transport format detection (BTFD or TFCI based) fails for a DCH. In particular, we propose the UE to assume the transport format corresponding to the lowest non-zero number of transport blocks for the decoding process. In case there are several transport formats with the same lowest number of transport blocks, the transport format with the smallest transport block set size shall be selected. 

Since the problem is not seen critical enough to justify changes for an early release, we attach a draft CR for TS 25.212 (Rel6) to illustrate the intended UE behaviour.
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4.3
Transport format detection

If the transport format set of a TrCH i contains more than one transport format, the transport format can be detected according to one of the following methods:

-
TFCI based detection: This method is applicable when the transport format combination is signalled using the  TFCI field;

-
explicit blind detection: This method typically consists of detecting the TF of TrCH i by use of channel decoding and CRC check;

-
guided detection: This method is applicable when there is at least one other TrCH i', hereafter called guiding TrCH, such that:

-
the guiding TrCH has the same TTI duration as the TrCH under consideration, i.e. Fi' = Fi;

-
different TFs of the TrCH under consideration correspond to different TFs of the guiding TrCH;

-
explicit blind detection is used on the guiding TrCH.

If the transport format set for a TrCH i does not contain more than one transport format with more than zero transport blocks, no explicit blind transport format detection needs to be performed for this TrCH. The UE can use guided detection for this TrCH or single transport format detection, where the UE always assumes the transport format corresponding to more than zero transport blocks for decoding.
If the transport format detection is based on TFCI or the UE uses blind transport format detection, and the transport format detection fails for a given DCH TTI, the UE shall assume the transport format corresponding to the smallest non-zero number of transport blocks from the transport format set of the transport channel for decoding the data. If the transport format set contains a subset of transport formats with the smallest non-zero number of transport blocks, the UE shall assume the transport format with the smallest transport block set size out of this subset.
For uplink, blind transport format detection is a network controlled option. For downlink, the UE shall be capable of performing blind transport format detection, if certain restrictions on the configured transport channels are fulfilled.

For a DPCH associated with a PDSCH, the DPCCH shall include TFCI.
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