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1 Introduction

During RAN2#77bis further progress was made with the 2/10msec TTI selection for CELL_FACH state feature. A key part of this feature is that the UE selects a TTI length before each PRACH preamble transmission and then requests either a 2 or 10msec TTI, dependent on the PRACH TX power. The 2 or 10msec TTI length preference is indicated by means of the preamble that the UE selects; some preambles if selected indicate a preference for a 2msec TTI and others for a 10msec TTI.

According to RAN2 decisions, the UE procedure is as follows:

· For the initial transmission, the TX power for the preamble is selected using the existing open loop power control procedure
· For subsequent preamble transmissions, the TX power for the preamble is set using the existing preamble power ramping procedure

· For each preamble transmission, a headroom value is calculated using the formula: Headroom = {min (Maximum allowed UL tx power, P_MAX) - (Preamble_TX_Power + Pp-e)}
· The headroom is compared to a threshold value. If the headroom is below the threshold, then a 10msec TTI is indicated, otherwise a 2msec TTI is indicated.

· The TTI is indicaed by means of the preamble signature that is selected

In the above procedure, the maximum allowed UL TX power is as configured for RACH, Pp-e is the power offset between the final preamble and DPCCH, as broadcast in SIB5 and the threshold upon which the TTI length selection will be made will be broadcast in SIBs.

2 Performance requirement for TTI length selection
To ensure that the feature is useful and reliable, a performance requirement relating to the UE TTI length selection is necessary.

The TTI length selection is something like E-TFC selection, in that it requires the UE to make a decision relating to data transmission format based on it’s TX power status. Thus, one possibility could be to define a performance requirement along similar lines to that for E-TFC selection.

On the other hand, the TTI length selection is part of the PRACH procedure and it is straightforward to extend the PRACH test requirements to include TTI length selection.
The current PRACH test requirements are defined in 25.133 section 6.3. Of particular interest are the requirements relating to correct behaviour on reception of ACK, and correct behaviour when reaching maximum UE transmission power. Test requirements for these tests are specified in section A.6.2.2.1 and A6.2.2.4 of 25.133, and the test procedures in 8.4.2.1A and 8.4.2.4 of 34.121-1. Both of these tests require the UE to transmit preambles with increasing TX power and measurement of the TX power on each preamble.
In the ACK requirement and test specifies an initial TX power for the first preamble and a step size of 3dB for subsequent preambles. It also specifies that 10 preambles should be transmitted before the ACK is sent. The test procedure requires the transmit power to be measured for each preamble and measures the power of the initial preamble and the power difference of subsequent preambles.

The maximum UE transmit power requirement and test also specifies an initial TX power of -30dBm, but a step size of 6dB. The UE continues to transmit preambles until maximum TX power is reached, which is set at 0dBm.

The tests for correct behaviour on reception of NACK and for correct behaviour on timeout do not measure the UE TX power on each preamble, and are of less use as a model for a 2/10msec TTI selection requirement and test.
However the ACK test and max TX powers provide a good basis for defining a test for correct behaviour with regard to selecting 2 or 10msec TTI, as an additional test or integrated into the ACK or maximum TX power test.

In order to define the test, values for Pp-e and the decision threshold would need to be set. The test could then be defined as follows:
· The TX power for the first preamble should be set at -30dBm

· The UE transmits further preambles, increasing the TX power each step

· When the measured TX power (as measured by the test gear) is greater than (Threshold + tolerance), the UE shall select a preamble that indicates use of a 2msec TTI

· When the measured TX power is less than (Threshold – tolerance), the UE shall select a preamble that indicates use of a 10msec TTI

· When the measured TX power is witin the range (Threshold +/- tolerance), the UE can select either a 2msec or a 10msec TTI. However the UE shall not indicate 2msec TTI for any preamble TX power value above a value for which it has selected 10msec TTI

A possibility is to set the TX power threshold such that it should be reached on the 5th preamble. Assuming a starting level of -30dB and 3dB steps, this could be reached by e.g. setting  Pp-e to 0dB and the threshold to -18dBm. 

For the tolerance value mentioned above, a good reference is table 6.0A in 25.133. The table specifies accuracy requirements for estimation of TX power of the DPCCH during E-TFC selection. The PRACH preamble is of a similar size to the DPCCH, and similar or the same tolerance values could be applied, which depending on the level at which the threshold is set would be likely to be around -4 to -6dB.
It is also necessary that during the test, the UE TX power should move from the zon in which the 10msec TTI would be used to the one in which the 2msec TTI would be used, through the tolerance zone. In order to ensure that the test covers the correct power range, the UE TX power accuracy needs to be taken into account.

If the ACK behavour test would be used as a model, the following consideration should be taken into account. The tolerance for the initial TX power accuracy is +- 12dB in extreme conditions, and the relative TX power accuracy in each step is +- 2dB. This would imply that the worst case for the TX power after 10 preambles is that it lies in a range -33dBm to max TX power. Such a range is far too large for testing a requirement relating to TTI length selection. However in reality these extreme ends of the tolerance range are highly improbable and it is likely that in reality the test would cover a range relevant for testing TTI length switching. To ensure that the test is useful, one possibility is to specify e.g. a tolerance range for the TX power accuracy after the 5th preamble.
Alternatively, the max TX power requirement and test could be used as a model. This test starts from -30dBm, but increases power up to the maximum UE TX power level. Thus the range of TX power during the test will satisfactorily cover the TTI switching point. The step size for this test is larger at 6dB, but this may be satisfactory for testing the 2/10msec selection functionality, especially since the step size is larger than the tolerance values for the TX power estimation in table 6.0A of 25.133.

3 Conclusion

Approaches to including a performance requirement and test for 2/10msec TTI switching into the specifications have been discussed. The most straightforward manner would be to integrate a requirement and test into the RACH tests. In particular, the RACH UE maximum transmit power test is well suited. Alternatively a separate test with identical conditions to the UE maximum TX power test could be defined for the purposes of testing the 2/10msec TTI decision accuracy.
For the requirement, values for Pp-e and the threshold for 2/10msec TTI decision should be set. The requirement could then be as follows:

· When the measured TX power (as measured by the test gear) is greater than (Threshold + tolerance), the UE shall select a preamble that indicates use of a 2msec TTI

· When the measured TX power is less than (Threshold – tolerance), the UE shall select a preamble that indicates use of a 10msec TTI

· When the measured TX power is witin the range (Threshold +/- tolerance), the UE can select either a 2msec or a 10msec TTI. However the UE shall not indicate 2msec TTI for any preamble TX power value above a value for which it has selected 10msec TTI
The tolerance value mentioned above could be based upon the DPCCH TX power estimation accuracy table 6.0A in 25.133
Proposal: The 2/10msec TTI selection UE requirement and test is based upon the PRACH UE maximum transmit power requirement and test.

Proposal: The 2/10msec TTI selection UE requirement should be based upon the 3 bullet points above, with the tolerance specified according to table 6.0A of 25.133
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