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Introduction:

The out-of-synchronisation handling test for 1.28 Mcps TDD option has been derived directly from FDD in R4-010400 presented at meeting #16. However, it seems that a straightforward derivation from FDD would lead to a too sensitive test.  Taking an approach similar to the CR R4-000141 presented at the meeting #11, the parameter values for the out-of-synchronisation for 1.28 Mcps TDD option are refined.

Rationale

Unlike the 3.84 Mcps TDD option, the 1.28 Mcps TDD option is designed with a closed loop power control for the uplink. Therefore a similar approach than in FDD in order to solve the potential loss of the downlink DPCH should be derived. Indeed a out-of-control UE can create disturbing interference, which may lead to a capacity reduction in the system.

As in FDD, two minimum thresholds Qin and Qout bounding the operational zone were proposed. However, the test was directly derived from FDD without taking care of the characteristics of the 1.28 Mcps TDD option.    

The test is based on the ‘’Demodulation of DCH’’ test in clause 8.2.1.1.2 to 25.102 with static propagation conditions for the 12.2 kbps measurement channel. In this test, Îor/Ioc=3.6 dB and ΣDPCH_Ec/Ior=-7 dB, which give us ΣDPCH_Ec/Ioc=3.6 dB-7 dB = -3.4 dB. For the out-of-sync test, Îor/Ioc is set to –1 dB in order to follow the FDD approach. Therefore the entry test value of the test should be ΣDPCH_Ec/Ior = -3.4 dB+1 dB = -2.4 dB.

The 12.2 kbps measurement channel for the 1.28 Mcps TDD option uses two codes with spreading factor 16 and a TPC command is mapped on 2 bits (one symbol) per subframe. This lead to 16 chips per TPC commands  (every 5ms). Therefore with AWGN, the TPC energy over noise density is equal to E_TPC/Ioc=-2.4-3+10log(16)-1=5.6 dB.

The theoretical BER performance for the TPC symbols can be derived from the literature, e.g. [1]. The theoretical BER is according to [1] and [2]
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where (b is the E_TPC/Ioc. These BER probabilities are also plotted in Figure 1. With the conservative assumption that the implementation margin for receiving TPC bits is 3 dB, which lead to E_TPC/Ioc=2.6dB, we can see in Figure 1 that the  corresponding TPC error rate will be 4-5%. When looking at the different test cases in Chapter 8 of TS 25.102, one can conclude that this specific AWGN test is the one with the highest TPC error rate, since all other cases give operating points with higher E_TPC/Io. The fading cases will give TPC error rates closer to the Rayleigh curve in Figure 1, but these cases have considerably higher E_TPC/Io. We can thereby assume that TPC BER at any operating condition is less than 5%.
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Figure 1. Theoretical BER for the TPC symbols, calculated from [1]and [2].

Having too high TPC BER will increase the variance of the UE output power, and hence also will increase the average transmitted power. In Figure 2 the simulated TPC performance is shown, where the required Eb/N0 of the BER (read off at 10-3) is spread as the function of the TPC error rate in percentage. The assumptions for this simulation are summarised in annex A. An error percentage of zero corresponds to the simulation without TPC errors. Up to 20% TPC error rate the performance degradation process quite linearly, yielding to roughly 2 dB lost. For higher error rates the degradation is faster growing, so 30 % TPC error yields to a performance lost of  about 4 dB. 
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Figure 2. TPC error percentage versus required Eb/N0  for the 12.2 kbps measurement channel.

It should be noted that there is an additional criteria for out-of-sync that depends on CRC detection. That can be seen as the main criteria that will take care of most situations where the downlink quality becomes inadequate. The DPCH quality criteria discussed here is more of a “back-up”, handling cases where there are long periods of DTX or no CRCs. It can therefore be chosen conservatively several dB below the operating point, corresponding to medium high TPC BER, since it will not be a common scenario. The thresholds Qout and Qin used for out-of-sync and in-sync indication respectively, should also be chosen so that the risk of triggering them in normal operating conditions is minimised.

Therefore, we choose the 30% TPC BER level as corresponding to Qout. 

Figure 1 shows that TPC BER is 30% around E_TPC/Io = -8dB, which with implementation margin is –5 dB. The resulting DPCCH level for the chosen test is ΣDPCH_Ec/Ior = -5 dB +3- 10log10(16) + 1 dB =Qout= -13 dB, which is 2 dB below the previous value.

Qin should be chosen several dB above Qout for hysteresis. We choose a 4 dB hysteresis, resulting in Qin at  ΣDPCH_Ec/Ior =Qin= -9 dB, which is 2 dB below the previous value. This corresponds to a TPC BER of approximately 20%.

With these new values for Qout and Qin, the test parameter values should be shifted accordingly. Moreover, the DTX case should also be corrected by subtracting 3dB to the continuous case, since only one code is used during DTX.

Proposed modification for 25.102 Rel4 clause 6.4.3.1.2 (continuous case).
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Annex A: Simulation Assumptions 

The TPC commands used in the power control are randomly forged during the simulations at each case for a particular TPC error percentage.  

-      Transmission direction = uplink

-      Service 12.2 kbps  

-      Joint-Detector receiver = MMSE-BLE

·  Chiprate = 1.28 Mcps

·  Number of users = 1

·  Number of bursts = 12000

·  Duration of one TDMA subframe = 5 ms

·  Number of time slots per subframe = 7 TS 

·  Type of modulation = QPSK

·   Propagation condition =  AWGN

·  Antenna diversity =  two antennas

·  Power Control = On

·  StepSize = 1 dB 

The power is at time increased or decreased in steps of 1 dB, what seems to be suitable for AWGN, since in this case only small fading occurs. 
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