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1
Introduction
A new work-item was approved in RAN#48[1] to introduce new requirements and test setup reflecting recent MIMO workarounds in RAN WG1/2. During RAN#49 [2], the WID was revised to include the core part. The new WID now indicates the following objective:

Specify core requirements (RAN4 specifications) corresponding to the following workarounds:

Introduction of a MIMO cell antenna 2 S-CPICH power offset
· If shown to be needed, define the requirements for relative accuracy of the power offset between P-CPICH and S-CPICH in the Node-B, when both are configured with different power offsets
In this contribution, we study downlink MIMO link performance sensitivity to S-CPICH transmit power inaccuracy.
2
Simulation Assumptions





The downlink MIMO link performance sensitivity to S-CPICH transmit power inaccuracy is looked into with the assumptions below. 

· NodeB does not have knowledge of S-CPICH power inaccuracy Δ,
where Δ = S-CPICH power transmitted – S-CPICH power signaled.
· All the channel powers are based on NodeB's assumption of Δ = 0. As Δ changes, total transmit power changes, so actual geometry and Ec/Iors change a bit. Channel powers are chosen such that total transmit power = 100% for the case with Δ = 0.
· All other channel transmit powers except S-CPICH are accurate.

· Scheduler allocates TrBlkSizes in the downlink based on the UE reported CQI such that the S-CPICH power inaccuracy impact is captured in both MIMO demodulation and CQI estimation.

The simulation was performed with the parameters shown in Table 1.
Table 1: Simulation parameters for MIMO performance sensitivity to S-CPICH power inaccuracy

	Parameter
	Value

	Channel
	PIPE ([1 0; 0 1])

AWGN ([1 1; 1 1])

PA3

VA3

	S-CPICH power offset relative to P-CPICH
	-3 dB

	S-CPICH inaccuracy Δ
	+/- [0, 0.25, 0.5, 1, 2] dB

	Geometry
	[0, 5, 10, 15, 20] dB

	Precoding weight set restriction
	Enabled – Set {0, 3}

	Receiver
	Linear MMSE equalizer

	UE HS-DSCH category
	16 (MMO with 16QAM)


3
Simulation Results

Throughput loss relative to the case when there is no inaccuracy in S-CPICH power is shown in Figure 1 for PIPE channel. The performance in this channel would indicate the performance loss for the peak data rate. 

· When |Δ| ≤ 0.5 dB, up to 4% of throughput loss is observed. 
· When |Δ| = 1 dB, up to 18% of throughput loss is observed.

· When |Δ| = 2 dB, up to 40% of throughput loss is observed.

[image: image1.png]45%

s PIPE

-t

°

u30%

2 25%

v

2z 20%

&

s 15%

&

2 10%

S o

- 5%

5

2 0%

&

2 5%

£ 0 5 10 15 20
A=-2dB 9% 7% 10% 6% 5%
A=-1dB 4% 1% 4% 3% 1%
A=-05dB 2% 0% 2% 1% 0%
A=-0.25dB 1% 0% 0% 0% 0%
A=0.25dB 1% 1% 1% 1% 0%
A=05dB 2% 2% 3% 4% 1%
A=1dB 8% 6% 11% 18% 5%
A=2dB 22% 16% 27% 32% 40%

Geometry [dB]

HA=-2dB
HA=-1dB
mA=-05dB
EA=-025dB
EA=0.25dB
mA=0.5dB
mA=1dB
mA=2dB





Figure 1: Throughput loss relative to Δ = 0 in PIPE channel
Throughput loss relative to the case when there is no inaccuracy in S-CPICH power is shown in Figure 2 for AWGN channel. The performance in this channel would indicate the performance loss for the worst case single stream channel.

· When |Δ| ≤ 0.5 dB, up to 2% of throughput loss is observed. 

· When |Δ| = 1 dB, up to 5% of throughput loss is observed.

· When |Δ| = 2 dB, up to 12% of throughput loss is observed.

Note that the throughput in Geometry 15 dB and 20 dB already saturated in the single stream mode. Therefore, the data does not provide much insight for the sensitivity to S-CPICH power inaccuracy.
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Figure 2: Throughput loss relative to Δ = 0 in AWGN channel
Throughput loss relative to the case when there is no inaccuracy in S-CPICH power is shown in Figure 3 for PA3 channel.

· When |Δ| ≤ 0.5 dB, up to 2% of throughput loss is observed. 

· When |Δ| = 1 dB, up to 8% of throughput loss is observed.

· When |Δ| = 2 dB, up to 23% of throughput loss is observed.
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Figure 3: Throughput loss relative to Δ = 0 in PA3 channel
Throughput loss relative to the case when there is no inaccuracy in S-CPICH power is shown in Figure 4 for VA3 channel.

· When |Δ| ≤ 0.5 dB, up to 2% of throughput loss is observed. 

· When |Δ| = 1 dB, up to 4% of throughput loss is observed.

· When |Δ| = 2 dB, up to 14% of throughput loss is observed.
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Figure 4: Throughput loss relative to Δ = 0 in VA3 channel
In summary, we have observed the throughput loss with respect to S-CPICH power inaccuracy as follows:

· When |Δ| ≤ 0.5 dB, up to 4% of throughput loss is observed. 

· When |Δ| = 1 dB, up to 18% of throughput loss is observed.

· When |Δ| = 2 dB, up to 40% of throughput loss is observed.

Since significant performance loss is observed when S-CPICH power inaccuracy is larger than 0.5 dB, it is proposed that S-CPICH transmit power accuracy requirement be introduced in a relative manner within 0.5 dB reference to the P-CPICH transmit power. Given that the resolution of measurement power offset (MPO) is 0.5 dB, it may make sense to limit the inaccuracy not larger than the resolution of the MPO. It should be also noted that the UE supporting MMO+64QAM will suffer even further compared to the amount shown in this contribution.
6
Conclusion

This contribution have studied downlink MIMO link performance sensitivity to S-CPICH transmit power inaccuracy. It has been observed that the throughput loss with respect to S-CPICH power inaccuracy as follows:

· When |Δ| ≤ 0.5 dB, up to 4% of throughput loss is observed. 

· When |Δ| = 1 dB, up to 18% of throughput loss is observed.

· When |Δ| = 2 dB, up to 40% of throughput loss is observed.
It is proposed that S-CPICH transmit power accuracy requirement be specified in a relative manner within 0.5 dB reference to the P-CPICH transmit power.
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