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1 Introduction
One issue under discussion for UL MIMO is to decide if there is a need for introducing requirements  on the accuracy of TPI generation at the BS.

This question came first in the WI on UL Transmit Diversity, where the proposal was to introduce minimum requirements for the PCI (Pre-coder Configuration Index) generation at the BS. As RAN4 did not reach any agreement, the discussions on PCI generation requirements were suspended, but at the same time the discussions continued under the UL MIMO 64QAM WI, which presents a very similar situation, regarding TPI (Transmitter Pre-coding Index). 
TPI is an index used by the UE TX to set a certain pre-coder configuration for the two transmitting antennas. The serving BS is making the decision on which TPI shall be chosen by the UE. In UL MIMO there are only 4 possible values for TPI, so 4 different pre-coding vectors, and BS will tell the UE which vector to use in order to optimize reception performance at BS receiver (think of throughput, but there can be other optimization objectives as minimizing interference, for example). The process is somehow similar to power control, where BS is ordering the UE to go up or down in power in order to maintain a certain reception quality at the BS receiver. 

From the very beginning, most of the BS vendors have opposed to introducing BS minimum requirements on the PCI, and later TPI, mainly because:
1. The testing of the receiver is conducted with power control deactivated. The choice of the pre-coding index is very much dependent of channel estimation, hence dependent of power control. If power control is not active, the relevance of this test for the field performance is close to zero, so it does not justify adding a new requirement in the BS specifications.

2. The testing of the minimum requirement involves a decision loop where the BS makes a decision based on the feedback from the UE. Under current BS performance testing in TS 25.141 there is no other similar test on the BS receiver. All BS receiver performance tests are conducted as stand-alone, in order to capture the BS only performance without involvement of any other nodes or UE.
3. The pre-coder index choice is very similar to power control, whose performance is not currently specified in BS specifications.
On the other hand, the proposal for introducing requirements on TPI generation and respective testing was initiated and continued by a UE vendor and several operators. The main arguments for introducing such requirements are:

1. In principle, we shall have a test for any new feature we introduce in a BS. 

2. Similar test is performed for the UE.
3. Testing TPI generation is feasible (but there was no proposal for the complete test procedure, despite the request from counterpart).
2 Discussion
Currently, the proposed way forward for introduction of a requirement is a comparison between throughput at BS receiver between one case when TPI value is fixed and another, when TPI values are calculated based on the UE feedback. The simulations may be performed under assumptions agreed in [1]. Among the assumptions it is worth to note the fact that power control is not active and a new fixed reference channel is introduced, FRC 11 (it has the same setting as FRC 10 except that S-E-DPDCH has the same TBS as FRC 9, see Appendix).
Our investigations show a gain of about 1.5 dB in average Rx Ec/No for the same throughput value (70% of maximum FRC throughput) between the fixed TPI and ideal TPI choice, in PA3 channel. In PB3 or VA3 channels the gain is smaller. 

To define a requirement on the accuracy of the TPI generation we envision the following challenges and implications:
· Until now, no proposal nor solutions has been presented which would allow for a BS stand-alone testing. Unless such testing solution/procedure is presented and demonstrated to be feasible, we cannot consider the introduction of a minimum requirement.

· It is not clear how the testing would capture the spatial aspects of UL MIMO transmission. The inter stream interference and how a test set-up can actually emulate this is not either clear to us.

· Given the fact that UE has two antennas a larger number of cables and connectors are now involved in the test bed. The impact of calibration errors and other test equipment uncertainties may be so high that in a practical test bed the gain may not be visible.
· The testing procedure may restrict the TPI generation algorithm
Considering the discussion above, we believe that fulfilment of the minimum requirements on the demodulation performance under fixed TPI is sufficient, while switching on the realistic TPI generation will only bring additional gain to the system under certain conditions. However, trying to guarantee a minimum value for this gain by introducing a requirement in the BS specifications has additional implications and may be misleading, as in real deployments the pre-coder index choice is not only a matter of BS performance, but also UE performance and channel conditions. Also, TPI choice may not be a link level decision, as the choice may be taken with respect to the conditions present at neighbouring BSs as well. 

As 3GPP came to the agreement to not have minimum requirements on the power control performance, we see no rationale nor strong reasons to introduce such requirements for similar processes, as pre-coder index choice for UL MIMO.    

3 Proposal
With respect to the discussion above and the fact that no feasible testing procedure has yet been presented, it is proposed to not introduce any BS requirements on the accuracy of the TPI generation in UL MIMO. 
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Appendix: 

Simulation Assumptions
	Parameter
	Value

	Physical channels
	DPCCH, S-DPCCH, E-DPCCH, S-E-DPCCH, E-DPDCH and S-E-DPDCH

	E-DCH TTI [ms]
	2

	Modulation
	QPSK, 16-QAM

	Channel encoder
	3GPP Release 6 Turbo Encoder

	Turbo decoder
	Max Log MAP 

	Number of iterations for turbo decoder
	8

	Node B receiver type
	GRake

	Channel estimation
	Realistic

	Inner loop power control
	Off, fixed TX power approach

	Outer loop power control
	Off

	EVM [%]
	0

	TX weight vector selection
	A fixed pre-coding weight vector

	E-TFC selection
	Fixed FRC approach, the same FRC for E-DPDCH and S-E-DPDCH

	Propagation channel
	Ped A, 3 km/h; Ped B, 3 km/h; Veh A, 3 km/h

	Antenna configuration
	2x2

	Time Alignment Error at UE
	0Tc

	Correlation of channel realizations between TX antennas
	0

	Correlation of channel realizations between RX antennas
	0

	H-ARQ approach
	Incremental redundancy, 4 H-ARQ transmissions at maximum

	Metrics
	Rx Ec/No at 70% of max throughput


FRC 9 (boosted E-DPCCH)
	Parameter 
	Unit 
	Value 

	Modulation 
	
	QPSK 

	Maximum. Inf. Bit Rate 
	kbps 
	8100 

	TTI 
	ms 
	2 

	Number of HARQ Processes 
	Processes 
	8 

	Information Bit Payload (NINF) 
	Bits 
	16200 

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels) 
	Bits 
	23040 

	Coding Rate (NINF/ NBIN) 
	
	0.703 

	Physical Channel Codes 
	SF for each physical channel 
	{2,2,4,4} 

	E-DPDCH/DPCCH power ratio 

E-DPCCH/DPCCH power ratio 

S-DPCCH/DPCCH power ratio 

S-E-DPCCH/DPCCH power ratio 

S-E-DPDCH/DPCCH power ratio 
	dB
dB
dB
dB
dB 
	6.02

-1.94
-1.94
0.00
6.02

E-DPDCH/DPCCH power ratio is calculated for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4. 


FRC10 (boosted E-DPCCH)

	Parameter 
	Unit 
	Value 

	Modulation 
	
	16QAM 

	Maximum. Inf. Bit Rate 
	kbps 
	16218 

	TTI 
	ms 
	2 

	Number of HARQ Processes 
	Processes 
	8 

	Information Bit Payload (NINF) 
	Bits 
	32436 

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels) 
	Bits 
	46080 

	Coding Rate (NINF/ NBIN) 
	
	0.704 

	Physical Channel Codes 
	SF for each physical channel 
	{2,2,4,4} 

	E-DPDCH/DPCCH power ratio 

E-DPCCH/DPCCH power ratio 

S-DPCCH/DPCCH power ratio 

S-E-DPCCH/DPCCH power ratio 

S-E-DPDCH/DPCCH power ratio 
	dB
dB
dB
dB
dB 
	19.99
16.03
16.03
0.00 [6.00] or [8.00]
19.99

E-DPDCH/DPCCH power ratio is calculated for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4. 


FRC 11 (boosted E-DPCCH)

	Parameter 
	Unit 
	Value 

	Modulation 
	
	16QAM (E-DPDCH), QPSK (S-E-DPDCH)

	Maximum. Inf. Bit Rate 
	kbps 
	12159 (4050 for E-DPDCH and 8109 for S-E-DPDCH)

	TTI 
	ms 
	2 

	Number of HARQ Processes 
	Processes 
	8 

	Information Bit Payload (NINF) 
	Bits 
	24318

	Binary Channel Bits per TTI (NBIN)
(3840 / SF x TTI sum for all channels) 
	Bits 
	34560

	Coding Rate (NINF/ NBIN) 
	
	0.704 

	Physical Channel Codes 
	SF for each physical channel 
	{2,2,4,4} 

	E-DPDCH/DPCCH power ratio 

E-DPCCH/DPCCH power ratio 

S-DPCCH/DPCCH power ratio 

S-E-DPCCH/DPCCH power ratio 

S-E-DPDCH/DPCCH power ratio 
	dB
dB
dB
dB
dB 
	19.99
16.03
16.03
0.00 [6.00] or [8.00]
19.99

E-DPDCH/DPCCH power ratio is calculated for a single E-DPDCH with SF 4. The power of an E-DPDCH with SF2 is twice that of an E-DPDCH with SF4. 


