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1. Introduction

At RAN#50 a new study item, “Uplink MIMO for HSPA”, was approved [1]. At the RAN1#63bis meeting, several contributions were presented to discuss the physical channel design [2], channel coding and multiplexing design [3], the power control design [4], and other topics.
According to the discussions at RAN1#63bis, the link simulation assumption should be discussed in this meeting. So this contribution provides some considerations on the link simulation assumptions for UL MIMO. 
2. Discussion
2.1 Power control in uplink
As described in [5], provided single inner loop power control is used, if only the strong stream is power controlled, the weak stream will experience much poorer performance, whereas if the weak stream is power controlled, the strong one will waste a lot of power when achieve the same quality of service (QoS). However, two independent power control loops brings another problem [4]. The receiver should remove the relative power offset between the two pilot channels in order to determine the true underlying wireless channel for the precise precoding vector selection, which needs more signalling from the uplink. Hence, single inner loop power control is reasonable for UL MIMO. 
Moreover, single outer loop power control is appropriate when single inner loop power control is used, in which the SIR target is adjusted relying on the Node B scheduler to achieve a certain BLER.
2.2 Scheduling
The rate adaptation is naturally considered for UL MIMO. However, it is noteworthy that the primary stream operates the same as single-antenna transmission technique, and only secondary stream applies rate adaptation.
TBS~SNR mapping tables like CQI tables for downlink are needed for rate adaptation, which give the relations between certain TBS and corresponding SNR given a fixed BLER. In the Node B, the receiver estimates the post-equalized symbol SNR on the secondary stream, and finds an appropriate TBS using a looking-up way. 

2.3 Simulation assumptions
Table 1: Simulation assumptions for link evaluation of UL MIMO
	Parameter
	Value

	Physical Channels
	E-DPDCH, S-E-DPDCH, DPCCH, S-DPCCH,            E-DPCCH (both streams),

	E-DCH TTI [ms]
	2

	Modulation
	16QAM for TBS ≥ 8105, QPSK otherwise 

	TBS [bits]
	Primary stream: FRC3,FRC8

Secondary stream: looking up table

	Number of physical data channels and spreading factor on both MIMO streams 
	2xSF2+2xSF4

	ΔT2TP [dB]
	10

	Power ratio between primary and secondary pilot channels
	0 dB

	Number of H-ARQ Processes
	8

	Target Number of H-ARQ Transmissions
	1

	H-ARQ operating point
	30 % BLER after 1 H-ARQ attempt 

	Number of Rx Antennas
	2, 4

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	1 (8 Pilot, 2 TPC)

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	±1 dB

	UL TPC Delay (sent on F-DPCH)
	2 slots

	UL TPC Error Rate (sent on F-DPCH)
	0

	Precoding weight vector determination
	SVD

	Quantization of Precoding vector
	quantized (2bits phase)

	Precoding Feedback delay
	3 slot

	Precoding Feedback error rate
	0

	Propagation Channel
	PA3, VA30 

	NodeB Receiver Type
	 LMMSE

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	NodeB Rx Correlation
	0

	UE DTX
	OFF


3. Performance metrics

The following performance measures are used when evaluating the link level simulations:
-
Transmitted Ec/No.

-
Received Ec/No.
-  Throughtput
In UL MIMO link-level simulation, the total throughput of primary stream and secondary stream related to a certain transmitted Ec/No or received Ec/No shall be given.
4. Conclusion
In this contribution, link level simulation assumptions and metrics were described for evaluating the performance of UL MIMO.
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