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1 Introduction
The WI MIMO for 1.28Mcps TDD has been closed in last RAN meeting and an overview of the agreed features are presented in the Annex. However, the work for RAN4 has not been finished yet, especially the performance requirements. This contribution gives a comprehensive analysis of the impact of this WI on RAN4 specifications, recommends basic test configurations and some simulation assumptions needed to complete the requirements.
2
UE performance requirements
2.1 Generic configuration and Testing Set-up
In order to develop performance requirements for 1.28Mcps MIMO UE, some generic configuration and testing set-up had to be decided before simulation work. They will be valid in all simulations and testing for performance requirements.
2.2.1 Transmitter structure for Testing and Performance Simulation

Though only one generic PSRC transmitter structure has been defined for 25.224 [4] (also in Annex), much more implementations was introduced in the SI report [6] (one for 2-antenna and three for 8-antenna transmitter). However, since the same processing will applied to both midamble, which is used as pilot signal for demodulation, and the data part in a data stream, there are no difference in UE detection processes for different transmitter structures. So it’s possible to use one simple and typical structure for performance evaluation and testing, and we propose to use 2-antenna PARC structure defined in [5]&[6] for dual-stream operation and a single-antenna transmitter for single-stream operation.
The utilization of more than two transmit antennas in performance test is uncessary. Muti-antenna array were already widely deployed in 1.28Mcps TDD system at NodeB to improve the system throughput and coverage by beamforming, and the combination of beamforming and multiplexing can be implemented in these existing arrays. However, there are a maximum of two virtual antenna port transmitting two data streams. Though beamforming incorported in precoding operation can boost the received power at UE antenna connector, the UE performance at certain SNR value will not be so different, provided other parameters are not changed of course. So a UE’s performance requirements could be reliably represented in testing utilizing simple 2*2 PARC structure, which is much more easy to simulate and test than 8-antenna transmitter. In another word, a UE which give satisfied performance by using this transmitter can almost surely have corresponding performance in other transmitter implementations.
2.2.2 Baseline Receiver
A MIMO capable UE has to equip more than one antenna (typically two) and multiple receive antennas has to be utilized in testing set-up. So we suggest using 2-antenna LMMSE Joint Detection receiver in the simulation for UE’s performance requirements. For HS-SCCH and single-stream transmission of HS-PDSCH, the receive diversity feature also applies and will boost the performance compared to legacy single-antenna receiver.
2.2 HS-DSCH Demodulation
Receiver performance when demodulating HS-DSCH should be tested using Fixed Reference Channels (FRC). There should be separate minimum requirements defined for dual-stream and single-stream performance. 
UE categories
A number of new UE categories (25-30) have been introduced in [8]. For category 25-27, they will have to satisfy the existing requirements for 64QAM when they were not configured in MIMO mode, and satisfy the requirements for MIMO when they were configured in MIMO mode. One set of FRCs will be set for them using 16QAM and QPSK. For category 28-30, they are able to use 64QAM and MIMO at the same time and the requirements and corresponding FRCs will reflect this requirement. 
In addition, the parameter “Support of SF Mode For HS-PDSCH dual stream” in [9] show these newly introduced UE categories for MIMO, some UE may support SF=1 only and cannot support SF=16 in dual-stream transmission of HS-PDSCH. Tests using only SF=1 may be needed for the requirements of these UEs.
Propagation Condition
The used propagation conditions could be kept the same to the 64QAM requirements (PA3). Vehicular A can also be used but limit the speed to 3km/h may be more appropriate [7].

In order to achieve higher data rates in test for MIMO, we recommend using fully uncorrelated fading between transmitter/receiver branches as suggested in [7]. Though different from the SCM model used in the evaluation process in RAN1, this should not be a problem for requirements and tests. And using fully uncorrelated fading will also simply the simulation and testing process.

Others
Detailed assumptions, FRCs and testing parameters are still under investigation, and earlier work should be reused if possible. 
2.3 HS-SCCH Detection
A number of new formats of HS-SCCH have been introduced to support MIMO and CPC. We suggest defining HS-SCCH detection performance requirements for some of them.

It was proposed to the simulation assumptions for those two 1.28Mcps TDD HSPA+ features in [8]. However, the requirements and parameters for CPC and MIMO still have some differences. For example, within MIMO scope, it might be more appropriate to use a 2-antenna receiver with receive diversity as explained in 2.2.2 (Baseline Receiver), and using the same propagation condition to HS-DSCH demodulation.
Since two types of information bits number exists (46bits and 50bits), only two different performance requirements exists and defining requirements for every type of HS-SCCH may be unnecessary. 
2.4 CQI Reporting
The accuracy of the UE CQI reporting is verified in AWGN conditions by checking that, for most of the time, the reported CQIs lie within given range of the median CQI. And the compliance to the target BLER criterion is verified by confirming that the obtained BLER is less than 0.1 in the testing process. 
The purpose of this test is the same to non-MIMO UE and the basic methods used before could be reused for MIMO.  In dual-stream transmission, independent ACK/NACKs are signaled for each stream via HS-SICH Type2, the BLER of each stream can be evaluated separately.

Regarding the propagation condition, dual-stream MIMO operation requires a rank-2 channel. In order to be able to receive dual stream transmission, we recommend to introduce a Hadamard matrix (i.e. 
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)  as static orthogonal channel as [10][11] suggested. A 2*2 PARC transmitter will be used in this procedure as suggested by 2.2.1.
The CQI reporting performance requirements under fading condition are beneficial and similar propagation conditions as in [11] can be used. However, considering the time plan we would like to postpone them until all the other work was finished.
3
BS performance requirements
3.1 ACK Detection
In this test all the UE simulator will always transmits ACK. By counting the number of NACK the error rate of ACK->NACK could be obtained. 

A new HS-SICH Type2 was introduced for dual stream transmission. the uplink control information of each stream shall be sent within one HS-SICH TTI, a new format of HS-SICH with SF=8 was used to keep the same code rate as the legacy HS-SICH. There may be a need for simulation and define a related performance requirement. Current simulation parameters in [12] and simulation assumptions in [13] can be reused. A new FRC had to be set according to HS-SICH Type2.
For single stream transmission, the structure of HS-SICH is kept the same as the legacy HS-SICH so the performance should not be changed.
3.2 Time Alignment Error
Already discussed in [14] and had introduced into BS specification.
4
Requirements other than performance
4.1 Impact of UE antennas Time Switched Transmission
When the UE is configured in MIMO mode, uplink time switched transmission at the UE with two antennas for uplink physical channels is used for uplink channel estimation [4]. It means during transmitter characteristics tests have to be applied for every antenna and some clarifications will be needed.
4.2 Impact of dual-antenna UE on Measurement

With the introduction of MIMO, UE is beginning to equipped with 2 antennas and have the ability to provide receive diversity. Some clarifications will be needed on how test parameters should be set for 2-antenna case and how the relating test set-up should be. This will impact RRM specification and test specifications as well. 

5 Conclusion
This contribution analyzed the impact of 1.28Mcps TDD MIMO on RAN4 specifications, recommends basic test configurations and gave some simulation assumptions needed. It could be a baseline for a set of simulations and CRs to complete the related work in RAN4.
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Annex
MIMO for 1.28Mcps TDD Overview

This Annex briefly introduced some of the main features of MIMO for 1.28Mcps TDD and as background information. [1][2]

Generic transmitter structure 

The general transmitter structure to support MIMO operation of HS-PDSCH transmission is shown in figure 1. A non-codebook MIMO scheme is adopted for 1.28Mcps TDD. The data streams with their own rate control are mapped on the antenna ports, which accounts for real antenna port for 2 antenna case and virtual eigenvector identified antenna port for more than 2 antennas case. UTRAN will use EBB (Eigenvector Based Beam-forming) or antenna selection for single-stream transmission and will uses two orthogonal precoding vectors to transmit the two transport blocks. The precoding vectors are generated by SVD (Singular Value Decomposition) of the channel matrix or grouped beam-forming to form the two beams. The PARC with two transmit antennas can be viewed as a special case, where the stream per antenna is transmitted independently.   

[image: image2.emf]Antenna 

selection & 

Precoding



Stream 1



Stream 2

Spread/Scramble

Spread/Scramble

Virtual 

port 1

Virtual 

port 2

Stream to 

virtual 

antenna 

port 

mapping


Figure 1: The generic downlink transmitter structure to support MIMO operation for HS-PDSCH transmission
Overall procedure

The Node B estimates the uplink channels seen from each antenna by uplink physical channels or midamble standalone channel. The Node B scheduler decides whether to schedule one or two transport blocks to a UE in one TTI and what transport block size(s) and modulation scheme(s) to use for each of them. The Node B determines the precoding vectors applied on the HS-PDSCH sub-frame and forms the beams to the UE. The associated HS-SCCH type for single or dual stream HS-DSCH transmission is signaled to the UE. The UE transmits the CQI report and ACK/NACK of each stream to the Node B via the associated HS-SICH. 
Identification of MIMO dual stream 

When the UE is configured in MIMO mode and the dual stream transmission is adopted, the two streams are called  stream1 and stream2 respectively according to the special default midamble allocation scheme. The UE identifies and detects two transport blocks in one TTI according to the different patterns(pattern1 to stream1, and the pattern2 to stream2).
UE antennas Time Switched Transmission 

When the UE is configured in MIMO mode, uplink time switched transmission at the UE with two antennas for uplink physical channels is used for uplink channel estimation.
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