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Discussion and Decision

Introduction

Ongoing modification made to the 36.211 specification has resulted in inconsistencies where frame timings values are not multiples of sample rates. As a result correction is required to aspects of random access timings for TDD.
Discussion

In specification 36.211, the basic time reference, Ts, is 1/30.72e6 and all timings are defined in quantities of this elementary unit of time. Depending on the channel bandwidth configuration, a different sample rate may be used. For the 1.4MHz channel configuration a length 128 FFT at a sample rate of 1.92MHz is used. The elementary unit of time at this sample rate is 16Ts. With this in mind, the durations of all the symbols, CPs, PRACH preambles, UpPTS etc are all divisible by 16 to allow the correct symbol timings to be defined at a sample rate of 1.92MHz. This motivation is further reflected in [1]. However this is not the case in two areas of the specification described below.
There is an associated timing advance defined for PRACH preamble format 4. In section 5.7.1, it is stated that a format 4 preamble is transmitted 5158Ts before the end of the UpPTS. The value of 5158 = 4544 + 614 (i.e. PRACH preamble format 4 duration plus the value of NTAoffset). This number should be aligned to 5152Ts to make it a multiple of 16 to allow correct symbol timing.
Furthermore in clause 8.1 of specification 36.211 NTAoffset = 614, i.e. 38*16 + 6 and therefore not a multiple of 16. This offset is a guard period after uplink transmissions to allow for Rx/Tx switching in the TDD case at the eNB. The value of 614 has be chosen to give the nearest integer multiple of Ts to give a 20µs switching time. NTAoffset should be changed to 38*16 = 608; a difference of approximately 0.2µs.
Conclusion

To ensure correct symbol timings are defined at a sample rate of 1.92MHz RAN1 is encouraged to consider the following CR in response to the issues presented above.
· R1-090398 provides correction to sample timings related to TDD random access.
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