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1 Introduction
Per-Antenna Rate Control (PARC) has been proposed as a candidate MIMO scheme for both 3.84 Mcps and 1.28 Mcps UTRA-TDD. A detailed description of the PARC encoder/decoder for UTRA-TDD along with link and system level simulation results was presented in R1-050936 [1]. In this document, we present additional link level results under the simulation parameters agreed recently in R1-051017 [2].
2 PARC Encoder and Decoder Architecture
As per Section 2, R1-050936 [1].
3 CQI and MCS Selection
The Modulation and Coding Sets (MCS), given in Table 1, are used to encode data transmitted from each antenna. The MCSs can be used to adjust the data rate per transmit antenna between 0 and 3.97 Mbps, as shown in the table below.
	MCS format
	Constellation
	Code rate
	Data rate per Tx. antenna (Mbps)

	0
	NA
	NA
	0

	1
	QPSK
	1/3
	0.87

	2
	QPSK
	½
	1.32

	3
	QPSK
	¾
	1.99

	4
	16 QAM
	½
	2.65

	5
	16 QAM
	¾
	3.97


Table 1.  Index of modulation and coding schemes and associated data rate assuming 12 of 16 codes and 8 active timeslots.

MCS selection is done based on the CQI received from the UE. In the simulations presented in this document, CQI transmitted from each UE explicitly specifies the optimal MCS to be used on each transmit antenna. Thus the CQI is of length 6 bits for a system with two transmit antennas and 11 bits for a system with four transmit antennas.
4 Simulation Assumptions

As per R1-051017 [2].
5 Simulation Results

Figures 1, 2 and 3 present average single user throughput as a function of C/I for spatial channel models (SCM) Case I(2) (based on Vehicular-A), Case II (based on Pedestrian A) and Case IV (uncorrelated single paths) for 3.84 Mcps UTRA-TDD.  Each figure compares the performances of 1x1 (i.e. non-MIMO), 2x2 PARC and 4x4 PARC schemes under the different channel models. 
[image: image1.emf]-10 -5 0 5 10 15 20

0

2

4

6

8

10

12

14

16

Ior/Ioc (dB)

Data Rate (Mbps)

(1,1)

(2,2)

(4,4)


Figure 1 Average throughput in Case I (2) SCM for target FER=10%
[image: image2.emf]-10 -5 0 5 10 15 20

0

2

4

6

8

10

12

14

16

Ior/Ioc (dB)

Data Rate (Mbps)

(1,1)

(2,2)

(4,4)


Figure 2 Average throughput in Case II SCM for target FER=10%
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Figure 3 Average throughput in Case IV SCM for target FER=10%
(2x2) PARC and (4x4) PARC provide substantial improvement to the throughput relative to a 1x1 system i.e. Rel-6 HSDPA with UEs equipped with single antenna receivers. It may be seen from Figures 1-3 that the performance of PARC varies for different channel models due to various degrees of channel dispersion and antenna correlation. On the other hand the performance of the non-MIMO system is approximately the same under the three channel models studied in this document. 

In general, the performance of PARC is best under the Case IV SCM due to uncorrelated channels between Tx and Rx antenna elements. Furthermore orthogonality between different physical channels transmitted from the same antenna is preserved by the lack of multipath components in the channels. Comparing Figure 1 and Figure 2, we note that PARC throughput is slightly better in Case I(2) SCM compared to Case II SCM. This is due to the lower channel dispersion in the Case I(2) SCM. 
6 Reference

[1] R1-050936, IPWireless, “Per-Antenna Rate Control for UTRA TDD: System Proposal, Link and System Level Results”, RAN1#42, London, UK, 29 August-2 September, 2005.

[2] R1-051017, IPWireless, “Link level simulation assumptions for evaluation of MIMO”, RAN1#42, London, UK, 29 August-2 September, 2005.
























































































