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1. Introduction

It has been pointed out that the TPC procedure description in section 5.2.1.4.2 of TS25.214 allows different interpretations of primary cell, which are

(A) Primary cell as detected by UE (i.e by means of power sensing of DPDCH)
(B) Primary cell as signalled by UE (i.e. as UE selected and reported )
and would potentially lead to different UE implementation on TPC command generation.

This paper clarifies the receiver performance difference between the above two UE implementations. The results show that the difference is small enough and both implementations are acceptable.
2. Simulation Assumptions
2.1. Receiver 
· We assumed two types of receivers.
(a) Perfect detection receiver: UE receives downlink signal of the cell(s) which sends DPDCH. Correspond to (A) with perfect detection.
(b) Signalled-by-UE receiver: UE receives downlink signal of the cell which has selected and reported as primary cell. Correspond to (B)

· Floating point calculation, 4 samples per chip
· Path and Channel estimation: Ideal

2.2. TPC    

· SIR is measured on DPCCH. Receiving DPCCH depends on receiver type (i.e. (a) or (b)). In case there is no downlink DPDCH, (a) receiver receives DPCCH from the cell it has selected, which is the same way as the (b) receiver. 
· No TPC command error is assumed (Note that, SIR estimation contains errors) 

· No power balancing is assumed.

· Hard limit (absolute maximum) of DPCH_Ec/Ior : -13.5dB (for 12.2kbps channel), 
–6dB(for 384kbps channel)
· TPC control step : 0.5dB

2.3. SSDT

· Number of Base Stations in active set : 2

· 5 updates per frame is assumed. (corresponding to 2 FBI bits and “short” code length.) 

· Îor1/Îor2 : 0 dB  
· FBI code word error rate : 1%

· No Qth is assumed  (corresponds to minus infinity Qth).

2.4. Measurement channels

· DPCH: 12.2kbps, 384kbps

· P-CPICH, P-CCPCH, PICH, SCH, OCNS are activated according to TS25.101 
annex C.3.2.  CPICH_Ec/Ior = -10dB, PCCPCH_Ec/Ior = SCH_Ec/Ior = -12dB.   PICH_Ec/Ior = -15dB OCNS_Ec/Ior is adjusted so that total Ior = 1.

2.5. Propagation

· 1 path Rayleigh Fading, fd = 5.55Hz (3km/h)
· G-factor (Ior/Ioc) : 15dB 
3. Results and Observations
In Figure 1 and 2, we show the results of our simulation.  From these results, the following observations are made.
· Receiver (a) slightly performs better than receiver (b).
· Difference between receiver (a) and receiver (b) is 0.2dB to 0.5dB at FER = 10-2 .

· The main reason of the difference is because receiver (b) suffers from no downlink signal when code word error happens at primary cell (of UE’s selection) while receiver (a) may benefit from the other cell.
· When code word error rate is smaller than 1%, which will apply in real scenario especially when with long code word, the difference between two receivers becomes small.  In ideal case (i.e. 0% code word error), performance of both receivers will be identical. 
· This difference will also become less if non-perfect downlink DPDCH detection in receiver (a) is taken into account.
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Figure. 1 12.2bps channel
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Figure 2. 384kbps channel

4. Conclusion
We have presented the simulation results of receiver performance by different type of UE implementations. The results show that the difference between the two is small, and hence, both implementations are acceptable.
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