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1. Introduction

The Fractional DPCH (F-DPCH) concept was discussed in the last RAN1 meeting. Especially, key area for discussion was selection on the slot structure for F-DPCH. Thus, there were three different proposal presented as a F-DPCH slot structure. Panasonic scheme is based on current R99 slot structure i.e. TPC and PILOT field are in their current positions [1]. Nokia proposal is modified from previous one [2]. Hence, the slot structure in question has only TPC field. This proposal is aiming to maximum code saving gain in F-DPCH concept. Finally, there was also a proposal from Siemens where a low rate DPCCH with a SF=512 was introduced [3]. Main conclusions from last RAN1 meeting were that CRs to RAN1 specifications will be updated according to [1]. However, it was also agreed that alternative proposal [2] might replace working assumption if it will result in comparable performance. In this contribution our aim is to present results from our own studies when comparing these two schemes in question. 

2. Simulation results and Discussions

The main issues raised in the last meeting where whether proposal in [2] can offer well  enough performance compared to the solution in [1]. It was agreed to use following criteria’s for comparison purposes:

· Closed loop power control

· L1 synchronization criteria

· Reliability of TPC commands in SHO

Figure 1 below describes the slot structures used in our evaluation. 
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Figure 1: Slot structures for F-DPCH

In the following chapters each criteria is addressed in more detail.

2.1 Power Control Performance with Option 1 and 2

Figure 2 below presents the simulation results of power control performance for both options. For the purpose of comparison, the performance of a low data rate 3.05 Kbps (using slot format 2) DPCH reference measurement channel is also included in the figure. The performances in the figure are given as the TPC command error rate(CER) vs. the Ec/Ior per chip. For F-DPCH and DPCH, the results are generated by sweeping the TPC CER target and BLER target, respectively. In Annex A the main simulation parameters are described. 
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Figure 2: F-DPCH TPC performance with power control
It should be noted that as the performance is measured based on energy per chip, hence the F-DPCH Ec/Ior is similar as for the DPCH (1-user), e.g. the F-DPCH Ec/Ior  is for multi-user case, with no empty gaps in the slot. As it can be seen from the figure, the slot structure with only TPC field is resulting in comparable performance compared to slot structure with TPC and pilot field in Vehicular A channel model with 3 and 30km/h. Both schemes achieve the signalled TPC CER targets with same accuracy at equal DL power at 3 km/h and 30 km/h. Thus, the impact on power control performance is negligible when aiming to maximum code saving solution with option 2. 

2.2 L1 Synchronization criteria

Evaluating these two options in terms of synchronisation status check is not straightforward. From the theoretical point of view, it can be considered that having additional information (i.e. pilots) would offer benefit from the performance point of view. However setting and defining the thresholds for synchronisation criteria is very implementation dependent issue. 

The synchronisation status check can be optimised for either of the slot formats and it is expected that  adequate performance can be achieved with both solutions. The impact on F-DPCH quality measurement  is  described in Figure 3.  As it can be seen the variance of estimated SIR is smaller in the case having pilot information, but as indicated the final performance is very dependent on the used approach and used optimisation. However, we think that sufficient performance can be achieved also with option 2. .
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Figure 3: F-DPCH  quality measurement with slot option 1 and 2

2.3 Reliability of TPC commands in SHO

RAN4 has defined in R99 a test case for combining reliable TPC commands in SHO to verify that UE uses some reliability metric when determining the power adjustment. In course of this work no specific method how UE should determine the reliability or what information it shall use in the process was specified.  Hence, the performance requirements can be met with both options presented in this paper. Similarly as in case of L1 synchronization the determination of reliability of TPC commands in SHO can also be seen as implementation dependent issue.

3. Proposal AND ConclusioN

In this paper we have presented simulation results and analysis about F-DPCH performance with two different slot structures. In this study, power control performance, L1 synchronization criteria and TPC commands reliability in SHO was addressed. According to our results option 2 i.e. slot format with only TPC field is resulting  adequate performance compared to option 1 where pilot field is also included so that when aiming for maximum code saving solution the trade off between these two solutions can be justified. 

Finally, in order to maximize the code saving and simplify the scheme, we propose that only a slot structure without pilot field is adopted in the F-DPCH concept. Thus, our proposal for F-DPCH slot structure is option 2 and CRs for RAN1 specifications need to be updated accordingly. 
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Annex A

Table 1: Simulation parameters 

	Parameter
	Value

	Number of Frames
	20000

	Propagation conditions
	VEH A

	UE speed
	3, 30 km/h

	Offset power between TPC and Pilot region
	3 dB 

(TPC bit region 0 dB and Pilot bit region –3 dB)

	PC feedback error rate in uplink
	4%

	Inner loop PC step size
	1 dB

	G
	0 dB

	Channel estimation 
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficients associated with each multi path component) are estimated by the receiver.
















































































