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Background 

When the requirements for UL performance was set at the RAN4 #9 meeting (Bath), input on implementation margins had been made in Tdocs R4-99697 [3] and R4-99711[4]. Several factors were identified to be included when determining the implementation margin.

The channel estimation is the main implementation factor that affects receiver performance and the impact will to a large extent depend on the propagation conditions. Also the delay path search & track algorithm (delay estimation and finger management) will to some extent depend on the propagation conditions, see Tdoc R4-99711 [4]. Examples of “other factors”are baseband filter mismatch, AGC, quantization error and fixed point arithmetic approximation.

After some off-line discussions the margins in Table 1 were agreed and approved in RAN4.

Table 1. Agreed implementation margins in Tdoc R4-99995 [5].

Static
Case 1
Case 2
Case 3

2.5 dB
3.0 dB
3.0 dB
3.5 dB

Simulations of real channel estimation

Recent implementation studies in connection with the ongoing discussion of “test tolerances” indicate that the performance of channel estimation for Case 3 (120 km/h) is not properly reflected in the implementation margins presented in Table 1. Simulation results of real channel estimation compared with ideal results are presented in Figure 1 below. IN the simulations, the channel is estimated over two slots and then filtered [1,2]. The best “real” channel estimate is made with four fingers, ideally placed on each channel tap. Figure 1 also shows results with three and two fingers placed on the strongest taps.

The degradation for real channel estimation is 1.9 dB for a four-finger estimate. With a two-finger estimate an additional 0.7 dB is lost. 

A difference between Case 3 on one hand and Case 1 and 2 on the other is the high mobile speed in combination with the tightly (chip-)spaced paths. This causes additional loss from the path searcher for Case 3, since it is then difficult to accurately track all four paths with four fingers in the fast fading. The result is that only three or two fingers are properly demodulated in many cases. The curves show that the additional loss can be up to 0.7 dB. It is estimated that the additional average loss from the path searcher is 0.3 dB for Case 3 compared to the other cases from this effect. The general loss from the path searcher and “finger management” is estimated to be 1 dB and would then for Case 3 be 1.3 dB.
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Figure 1. Performance of ideal and real channel estimation for Case 3 propagation.

Resulting implementation margins

The simulations presented in Figure 1 demonstrated a 1.9 dB implementation margin for channel estimation in Case 3 and an additional 1.3 dB for the path searcher. In the discussions that concluded in the implementation margins in Table 1, a margin of 1 dB was agreed for other factors in the receiver. These margins are summarised in Table 2 and result in a total margin of a little more than 4 dB.

The present Case 3 performance is based on a 3.5 dB margin. That is 0.7 dB less than the presented implementation study demonstrates.

Table 2. Estimated implementation margins from new simulations


Case 3

Channel estimation
1.9 dB

Path search
1.3 dB

Other factors
1.0 dB

Total margin
4.2 dB

Proposal

Recent implementation studies indicate that at least a 4 dB margin is required for Case 3 propagation conditions in the uplink. It is therefore proposed to adjust the performance requirement for Case 3 with 0.5 dB.

CRs for  TS 25.104 and TS 25.141 reflecting the adjustment are attached to this contribution.
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