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Introduction
Preliminary investigations of detection of SCH [see Annex] have shown that acquisition performance can be improved if the power of any other transmissions taking place at the same time is reduced. 

Therefore we propose that node B should be allowed to reduce the power of CPICH during the first 256 chips of each slot. Although the specifications do not currently specifically prevent this, some changes to 25.211 are suggested to highlight this possibility. Further changes to 25.214 are also desirable to clarify the possible effect on CPICH power (i.e. The power measurement should not include the first 256 chips of each slot). The measurement definition of CPICH power in 25.215 is also changed to exclude the first 256 chips. 

1. Objective of the proposal

The aim of this proposal is to make a change to the structure of the Common Pilot Channel (CPICH) in order to enhance significantly the acquisition of the Primary and the Secondary Synchronization Channel. On the other hand this modification does not affect the demodulation on other channels.

The first paragraph describes the actual status of the structure of the Common Pilot Channel. The second section presents the proposed modifications on the Common Pilot Channel and the impact on the synchronization Channel Detection.   

2. Structure of the CPICH

The Common Pilot Channel (CPICH) is code multiplexed with the remaining channels. The CPICH is as described in the standards transmitted continuously during the whole the time slot. However, the synchronization channel (SCH) is transmitted only during the first 256 first chips. The acquisition of the SCH is affected by the added CPICH interference.

The figure 1 describes the actual structure of the CPICH.
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Figure 1: Actual Structure of the CPICH channel

3. The Proposal:

To reduce false detections during the pSCH and specially the sSCH acquisition, we have tested a system in which the power of the CPICH is attenuated by a coefficient ( (where ( <1) during the transmission of the SCH channel (see figure 2). In this way, there is much less interference to the SCH. Mobile stations built for a continuous CPICH will work exactly the same with this system (compatibility guaranteed). 
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Figure 2: The Proposed Structure of the CPICH Channel

There seems to be no reason why  cannot take the value 0. Channel estimation based on CPICH will not suffer significantly.  If there is no CPICH power in the first 256 chips, then the average CPICH power over the slot is reduced by 1/10, i.e. about 0.5dB. However, the interference from SCH (which is non-orthogonal to CPICH) would no longer need to be included in the channel estimate.

Furthermore, within the same total power budget, the SCH power can be increased.

As an example, let us assume that the power of SCH is the same as for P-CCPCH and the following downlink power allocation applies:


First 256 chips (SCH part)
Remaining part of slot
Average over whole slot

P-CCPCH
0
10%
9%

SCH
10%
0
1%

CPICH
10%
10%
10%

Other channels
80%
80%
80%

Table 1: Example power allocation, current scheme

As an example of the proposed scheme the CPICH power is set to zero during SCH transmission and the power saved from CPICH is used to increase the SCH power.


First 256 chips (SCH part)
Remaining part of slot
Average over whole slot

P-CCPCH
0
10%
9%

SCH
20%
0
2%

CPICH
0
10%
9%

Other channels
80%
80%
80%

Table 2 Example power allocation, proposed scheme

The signal-to-interference achieved with the new scheme is of interest, since this will determine detection performance of SCH and reliability of channel estimates from CPICH. Following the examples given above, we assume an othogonality factor of 10% and compute the SIR on the basis on intra-cell interference only. This is shown in Tables 3 and 4.


First 256 chips (SCH part)
Over remaining part of slot
Over whole slot (equal weight combining)
Over whole slot (maximum ratio combining) 

P-CCPCH
-
0.5dB
-
-

SCH
-9.5dB
-
-
-

CPICH
-2.6dB
10.0dB
10.0dB
10.0dB

Table 3 Example SIR values for current scheme, 10% orthogonality factor


First 256 chips (SCH part)
Over remaining part of slot
Over whole slot (equal weight combining)
Over whole slot (maximum ratio combining)

P-CCPCH
-
0.5dB
-
-

SCH
-6.0dB
-
-
-

CPICH
-
10.0dB
9.2dB
10.0dB

Table 4 Example SIR values for proposed scheme, 10% orthogonality factor
The SIR for SCH is improved by about 3.5dB.

The results for CPICH assume that the channel estimates from each CPICH symbol can be coherently combined over one slot. The results for combining applied to CPICH are given for the part of the slot outside the SCH transmission, as well as over the whole slot with equal weights and with maximum ratio combining. 

It can be seen that the inclusion of SCH transmission period within the channel estimate does not improve the SIR for the current scheme. For the proposed scheme the best results are obtained by not including the SCH transmission period in the CPICH channel estimate.  

4. Conclusion:

The attached CRs should be accepted, to clarify within the specifications that it is possible to reduce the power of the CPICH during transmission of the SCH.
Annex
Measurement comparison of the despread PSCH with the actual CPICH structure and the proposed CPICH structure under a channel test scenario 

The figures below show the despreading of the PSCH channel under the following conditions :

The Channel model is 4 paths  (0 dB, 0 dB, -3 dB, -3 dB). The different (relative) channel powers are:

· CPICH at 0 dB, 

· SCH at -3dB, 

· pCCPCH at -5db, 

· sCCPCH at -5dB, 

· DCH 1 -9db,

· DCH 2 -9db,

· DCH 3 -9db, 

· DCH 4 -9db
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Figure 3 Detection of the SCH channel with the actual structure of the CPICH

Figure 3 shows a typical correlator output. The four channel paths can be clearly seen, together with some additional cross correlation components (interference).  


[image: image4.wmf]
Figure 4 Detection of the SCH channel with the proposed structure of the CPICH
The figure 4 shows the detection of the SCH channel under the same conditions described on the previous section, but with the proposed CPICH structure with zero power during SCH transmission. .

Conclusion

It is can be seen that the result shown in the figure 4 show better signal to interference ratio than those shown in the figure The 4 channel paths are distinguished more clearly. 
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5.3.3
Common downlink physical channels

5.3.3.1
Common Pilot Channel (CPICH)

The CPICH is a fixed rate (30 kbps, SF=256) downlink physical channel that carries a pre-defined bit/symbol sequence. Figure 13 shows the frame structure of the CPICH. The power may be reduced during the first 256 chips of each slot, corresponding to the SCH transmission period.
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Figure 13: Frame structure for Common Pilot Channel

In case transmit diversity (open or closed loop) is used on any downlink channel in the cell, the CPICH shall be transmitted from both antennas using the same channelization and scrambling code. In this case, the pre-defined symbol sequence of the CPICH is different for Antenna 1 and Antenna 2, see figure 14. In case of no transmit diversity, the symbol sequence of Antenna 1 in figure 14 is used. The first symbol of each slot may have the amplitude modified by a scaling factor .
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Figure 14: Modulation pattern for Common Pilot Channel (with A = 1+j) and A1=(1+j)
There are two types of Common pilot channels, the Primary and Secondary CPICH. They differ in their use and the limitations placed on their physical features.
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5.2.3
AICH

The UE is informed about the relative transmit power of the AICH (measured as the power per transmitted acquisition indicator) compared to the primary CPICH transmit power by the higher layers. The transmit power of the primary CPICH excludes the first 256 chips of each slot. 
5.2.4
PICH

The UE is informed about the relative transmit power of the PICH (measured as the power over the transmitted paging indicators, excluding the undefined part of the PICH frame) compared to the primary CPICH transmit power by the higher layers. The transmit power of the primary CPICH excludes the first 256 chips of each slot.
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5.1.1
CPICH RSCP

Definition
Received Signal Code Power, the received power on one code measured on the Primary CPICH. The reference point for the RSCP is the antenna connector at the UE. The power measurement shall not include the period of SCH transmission.  If Tx diversity is applied on the Primary CPICH the received code power from each antenna shall be separately measured and summed together in [W] to a total received code power on the Primary CPICH.

Applicable for
Idle, Connected Intra, Connected Inter

Range/mapping
CPICH RSCP is given with a resolution of 1 dB with the range [-115, ..., -25] dBm. CPICH RSCP shall be reported in the unit CPICH_RSCP_LEV where:

CPICH_RSCP_LEV _00: CPICH RSCP < –115 dBm

CPICH_RSCP_LEV _01: -115 dBm ( CPICH RSCP < –114 dBm

CPICH_RSCP_LEV _02: -114 dBm ( CPICH RSCP < –113 dBm

...

CPICH_RSCP_LEV _89: -27 dBm ( CPICH RSCP < -26 dBm

CPICH_RSCP_LEV _90: -26 dBm ( CPICH RSCP < -25 dBm

CPICH_RSCP_LEV _91: -25 dBm ( CPICH RSCP
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