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1.
Introduction

RAN meeting #44 discussed a contribution [1] dealing with the impact of introducing two transmit antennas to a WCDMA/HSPA system. Currently the use of 2 antenna transmission has been rather limited in UTRAN deployed networks. Since from the start 2002 most of the regions have not activated 2 antenna BTS transmission. During the previous 3GPP Releases development has been done to improve the UE performance with advanced receivers such as equalizers. Investigations and tests done in currently planned 2 Tx antenna enviroments, motivated by MIMO, show that non-MIMO devices experience a performance degradation due the presence of two downlink transmit antennas. This undesired degradation seems to occur particularly with UEs having Advanced Receiver regardless of the performance requirments (minimum vs. enhanced). Even though these receivers still outperform legacy receivers, their performance degradation is still highly undesirable.
In RAN1 #57bis the impact of two transmit antennas was again raised by [2] and also some simulation results were presented in [3]. It was proposed in [3] that secondary antenna S-CPICH power could be reduced to improve non-MIMO advanced receiver performance; however this method also affects receiver performance of MIMO UEs. Some simulation results of the subject are presented in this contribution.

2.
Simulation parameters
Main simulation parameters are shown in Table 1.
Table 1 Simulation parameters
	Parameter
	Value

	HS-PDSCH power
	-3 dB (single antenne transmission), -2 dB (MIMO transmission)

	P-CPICH power
	-10 dB

	S-CPICH power
	-10,-13,-16 dB (if present in second antenna)
NOTE: In MIMO simulations UE receiver is aware of pilot power offset

	OCNS
	As in TS25.101

	SCH power
	-12 dB

	Total NodeB Tx power
	Normalized to 1.0

	Number of HS-PDSCH codes
	15

	HS-PDSCH modulation
	QPSK/16QAM

	Link adaptation
	On (maximum data rate 10.8 Mbps (SA), 21.6 Mbps (MIMO)

	Channel estimation
	On

	Samples per chip
	2

	Receiver algorithm
	Type2, Type 3

	Channel PDP
	Pedestrian A, Pedestrian B


3. 
Simulation results
Simulation results for non-MIMO UEs are shown in Figure 1 and Figure 2 for Pedestrian A and B channels, respectively. There are results both with and without receiver diversity. Curves which have “2Tx” in legend have S-CPICH transmitted from secondary antenna with the Ec/Ior mentioned in legend. These are compared to case where there is no transmission from secondary antenna. As can be seen in the results the secondary antenna pilot acts as interference to non-MIMO UEs and thus reduces performance.

Results for MIMO UEs are shown in Figure 3 and Figure 4 for Pedestrian A and B, respectively. Results are shown with different combinations of pilot powers in the two TX antennas. Also receive diversity results without MIMO are shown. It can be seen that reduced pilot power quite directly affects performance of MIMO UEs.
[image: image1.emf]PA3, 15 codes, Ec/Ior = -3 dB
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Figure 1 Performance of non-MIMO UE in Pedestrian A 3km/h channel
[image: image2.emf]PB3, 15 codes, Ec/Ior = -3 dB
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Figure 2 Performance of non-MIMO UE in Pedestrian B 3km/h channel
[image: image3.emf]HSDPA Link Simulations, Pedestrian A, 3 km/h, 15 codes, Ec/Ior -2 dB

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

-6 -4 -2 0 2 4 6 8 10 12 14 16 18

Geometry [dB]

Link throughput [Mbps]

P-CPICH -10 dB, S-CPICH -10 dB,

1x2 equ

P-CPICH -10 dB, S-CPICH -10 dB,

2x2 MIMO

P-CPICH -13 dB, S-CPICH -13 dB,

2x2 MIMO

P-CPICH -16 dB, S-CPICH -16 dB,

2x2 MIMO

P-CPICH -10 dB, S-CPICH -13 dB,

2x2 MIMO

P-CPICH -10 dB, S-CPICH -16 dB,

2x2 MIMO


Figure 3 Performance of MIMO UE in Pedestrian A 3km/h channel
[image: image4.emf]HSDPA Link Simulations, Pedestrian B, 3 km/h, 15 codes, Ec/Ior -2 dB
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Figure 4 Performance of MIMO UE in Pedestrian B 3km/h channel

Relative degradation of non-MIMO UE throughput due to S-CPICH transmission is shown in Table 2. As can be seen performance degradation is higher in Pedestrian B case and also gets higher as geometry increases.
Relative change of throughput due to lower S-CPICH power is shown in Table 3 for non-MIMO UEs with and without receive diversity also and MIMO UEs. Results show that degradation of MIMO UE performance is roughly in the same order as improvement for non-MIMO UEs. Thus adjusting S-CPICH power can be used as a mechanism to reach the best compromise between non-MIMO and MIMO UEs.   
Table 2 Relative degradation of non-MIMO UE throughput due to addition of S-CPICH (compared to case without S-CPICH)
[image: image5.emf]HS-PDSCH Ec/Ior = -3dB

Channel G [dB] -16dB S-CPICH Ec/Ior -13dB S-CPICH Ec/Ior -10dB S-CPICH Ec/Ior

Type 2 Type 3 Type 2 Type 3 Type 2 Type 3

PA3 6 -0.23% -0.41% -0.71% -0.87% -1.78% -1.81%

12 -1.64% -1.34% -3.12% -2.50% -5.97% -4.63%

18 -4.86% -2.85% -7.80% -5.39% -12.24% -9.66%

PB3 6 -2.24% -3.26% -5.26% -5.67% -10.25% -9.62%

12 -5.55% -7.40% -10.76% -13.05% -19.32% -21.87%

18 -8.13% -4.19% -17.40% -7.29% -25.07% -19.08%


Table 3 Relative change of throughput due to lower S-CPICH power (compared to case where S-CPICH Ec/Ior=-10dB)
[image: image6.emf]Channel G [dB] 1x1 1x2 2x2

-13dB -16dB -13dB -16dB -13dB -16dB

PA 6 1.09% 1.58% 0.96% 1.43% -1.29% -3.75%

12 3.03% 4.60% 2.23% 3.45% -2.21% -5.43%

18 5.05% 8.41% 4.73% 7.54% -3.31% -6.87%

PB 6 5.56% 8.92% 4.38% 7.05% -4.50% -11.98%

12 10.61% 17.06% 11.29% 18.52% -6.82% -16.56%

18 10.24% 22.60% 14.57% 18.40% -11.02% -25.81%


4.
Conclusion
This contribution presented simulation results of reducing the antenna 2 S-CPICH power below that of antenna 1 P-CPICH. It can be observed that lowering the S-CPICH power reduces the negative impact of S-CPICH to the non-MIMO devices, but it comes with a cost of somewhat lowered data rates for the MIMO devices. 
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