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Background and introduction

The layer 1 specifications define three different pilots in TS 25.211. These are

P-CPICH:
The Primary Common Pilot Channel is broadcast over the entire cell. There exists only one P-CPICH. This is the phase reference for SCH, Primary CCPCH, AICH and PICH and it is the default phase reference for all other DL physical channels.

S-CPICH:
The secondary Common pilot Channel may be transmitted over the entire cell or a part of the cell. There may be zero, one or several S-CPICH per cell. An S-CPICH may be the phase reference for the secondary CCPCH and the downlink DPCH. If this is the case, the UE is informed about this by higher layer signalling.

Dedicated pilot: There are also known pilot bits in the downlink DPCCH multiplexed into the downlink DPCH. If the UE is informed that the P-CPICH is not the phase reference and there is no S-CPICH available, then the known pilot bits in the DL-DPCCH is the phase reference for the DL-DPCH.

At RAN4 #12, a test was introduced into TS 25.101 for S-CPICH in R99 (R4-000487). At the same time Annex C was clarified to make a distinction between P-CPICH and S-CPICH requirements. There is no test of demodulation using the Dedicated Pilot Bits in R99.

P-CPICH is the default phase reference for UTRA. S-CPICH and the Dedicated Pilot is essential for use in adaptive antenna solutions. There is today (R99) no test condition in TS 25.101 for demodulation of DCH using dedicated pilot bits in a situation with adaptive antennas, there is only a test for S-CPICH. It is proposed that such a test is added in R00.

In a test set-up for Dedicated Pilot Bits, the P-CPICH and the dedicated channel with its pilot bits should be subject to different propagation conditions since the first one is broadcast and the other one is transmitted only in a part of the cell. This implies that the propagation condition will consist of two more or less un-correlated models that have some of the tap positions in common and some independent ones. A proposal for such a model is described below.

The requirements will be based on performance of demodulation with dedicated pilot bits. These will differ somewhat from the corresponding performance using P-CPICH or S-CPICH. In addition, the propagation conditions will be different. Therefore, new link level simulations will be needed to establish the exact requirement. Simulation assumptions should be agreed as soon as possible in order for simulations to start in a timely manner.

Propagation condition with a directional channel model

The radio channel is composed of multiple waves impinging on the base station antenna from different directions, usually different angles in the horizontal plane. When received by a BS antenna these waves are weighted with the antenna gain in the direction of the wave (the same also holds for BS antenna transmission due to reciprocity). If the beamwidth of the antenna is larger than the angular spread of the channel, all waves will be weighted approximately equal, but if the beamwidth is smaller than the angular spread of the channel there will be an unequal weighting (spatial filtering). 

Usually the main time- and angular dispersion of the channel is due to local scattering at the mobile which produces a quite small angular spread, often less than 10 degrees which is less than the beam-width of even most adaptive antennas. However, in some cases the channel is composed of several clusters of waves, which are spread much more than 10 degrees apart. This commonly happens in inhomogeneous environments such as the COST 259 “Bad Urban” or “Hilly Terrain” [1]. An example of a measured directional channel in such an environment is shown in Figure 1. 

[image: image1.wmf]
Figure 1. Example of measured Power-Delay-Azimuth spectrum in a “Bad Urban” environment. Also shown are the antenna patterns investigated: Sector (dashed), Beam1 (solid), and Beam2 (dashdot).

Consider now the effect of the BS antenna beamwidth on the channel. We study three different cases, with antenna beams as shown in Figure 1:

· A sector antenna pointing towards 90 degrees

· A narrow beam pointing towards 55 degrees

· A narrow beam pointing towards 130 degrees 

The wide-beam antenna will give approximately equal weight to all waves, producing the channel shown in Figure 2. For the two narrow-beam patterns the resulting channels are shown in Fig. 3. It is evident that the channel is strongly dependent on the pointing direction of the antenna.

[image: image2.wmf]
Figure 2. Power delay profile using the Sector antenna.

[image: image3.wmf]
Figure 3. Power delay profiles using Beam1 (solid) and Beam2 (dashdot).

From comparison of the channels in Figures 2 and 3 we see that in some cases the channel on an omni- or sector antenna will look distinctively different from the channel on a narrow-beam antenna. A directional channel model is proposed based on those properties. 

Table 1 contains simple tapped delay-line models corresponding to the examples in Figures 2 and 3. All channel taps are assumed independently Rayleigh-fading and the channels have been individually normalised to a peak power of 0 dB. Power is rounded of to integer dB values and delay is rounded of to integer chips. For the purpose of testing demodulation of DPCH using the dedicated pilot, a model with one Sector and one Beam is sufficient. The beam is selected as beam 2, since that one differs the most from the sector antenna. It is proposed that the Sector is a 4-tap model and the Beam is a 3-tap model. The CPICH and the other common channels are transmitted in the Sector and the DPCH in the beam.

The cross-correlation between the fast fading on the Sector and Beam antennas will depend on the spatial separation of the respective antennas. For the model a cross-correlation of zero is used as a worst case (no correlation between fast fading on taps at same delay in sector and beam channel models).

Table1. Simple two-cluster directional channel model. 
The shaded taps are not used in the proposed model.

Delay [µs]
Power [dB]


Sector
Beam 1
Beam 2

0
0
0
-19*

0.26
-4
-8
-22*

1.04
-6
-6
-23*

4.69
-2
-31*
0

7.29
-7
-32*
-1

8.59
-7
-32*
-1

*= These taps may be excluded without serious impact.
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Proposed simulation assumptions

The assumptions for The simulations Table 1 are identical to the ones used previously in performance simulations. The only change is the new “Directional channel” propagation condition that is used for the adaptive antenna scenario.

Table 2. Simulation assumptions (based on TS 25.101 v3.3.0)

Parameter
Explanation/Assumption

Closed loop Power Control
Off

AGC
Off

Channel Estimation
Ideal

Number of samples per chip
1

Number of bits in AD converter
Floating point simulations

Number of Rake Fingers 
Equals to number of taps in propagation condition models

Downlink Physical Channels and Power Levels
Annex C.3.2
(S-CPICH is not  transmitted)

BLER target
BLER target is not defined yet, Results presented for BLER range > 10-3 

BLER calculation
BLER has been calculated by comparing with transmitted and received bits. CRC is not used for BLER estimation, but impact should be negligible.

Turbo decoding
MaxLogMap algorithm is used with 8 iterations

SCH position
Offset between SCH and DPCH is zero chips meaning that SCH is overlapping with the first symbols in DPCH in the beginning of DPCH slot structure
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Bit Rate

12.2 kbps

64 kbps

144 kbps

384 kbps

-3
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Propagation conditions
“Directional channel model”, Mobile speed 50 km/h. The CPICH and the other common channels are transmitted in the Sector and the DPCH in the beam.

Note that path delays are moved to positions that are integer number of chips. The reason for this is the number of samples per chip used in simulations (1).

Measurement channels
Annex A.3, Downlink reference measurement channels

Other L1 parameters
As Specified in latest L1 specifications (2000-06)

Proposal

That a test case for dedicated pilot bits is included in TS 25.101 R00.

· Propagation conditions are with a directional channel model.

· Simulation assumptions are agreed at RAN4 #13 in order for simulations to commence.

· The goal of the work is a test defined for Section 8 of TS 25.101 for approval at RAN #10.
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