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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The purpose of this TR is to summarize the study of radio requirements for the Base Station (BS) radio transmission and reception as part of the Rel-10 work item on Uplink Multiple Antenna Transmission for LTE (LTE UL MIMO).
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.104 (9.2.0): "Base Station (BS) radio transmission and reception".
[3]
RP-091430: “Work Item Description: multiple antenna transmission or LTE”
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
3.2
Symbols

For the purposes of the present document, the following symbols apply:

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

UL MIMO
Uplink Multiple Antenna Transmission
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Receiver characteristics

7.1
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7.4
In-channel selectivity
<Text will be added.>
7.5
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7.6
Blocking 

7.6.1
General blocking requirement
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7.6.2
Co-location with other base stations

<Text will be added.>
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<Text will be added.>
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8
Performance requirement

8.1
General
For Rel-10 BS performance aspects, depending on the agreements in RAN1, new requirements might be defined due to the introduction of UL-MIMO.
Release 8 BS performance requirements are based on single uplink transmit antenna port and no additional BS requirements are needed for Single Antenna Port Mode with the introduction of UL MIMO.
8.2
Performance requirements for PUSCH
<Text will be added.>
8.3
Performance requirements for PUCCH
<Text will be added.>
8.4 Performance requirements for PRACH
<Text will be added.>
Annex A: Measurement channels 

Annex B: Propagation conditions


B.1
General
B.2
Propagation channels
B.2.1
Multi-Antenna channel models
2.1 Definition of MIMO Correlation Matrices 

Table-1 defines the correlation matrix for the eNodeB 

Table-1 eNodeB correlation matrix 

	
	One antenna
	Two antennas
	Four antennas

	eNode B Correlation
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Table-2 defines the correlation matrix for the UE:

Table-2 UE correlation matrix

	
	One antenna
	Two antennas
	Four antennas

	UE Correlation
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Table-3 defines the channel spatial correlation matrix[image: image9.wmf]spat

R

. The parameters α and β in Table 3 defines the spatial correlation between the antennas at the UE and eNB.

Table-3: [image: image10.wmf]spat

R

 correlation matrices 

	1x2 case
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	2x2 case
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	2x4 case
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	4x4 case
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For cases with more antennas at either eNodeB or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of [image: image15.wmf]UE

R

 and [image: image16.wmf]eNB

R

 according to 
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2.2 MIMO Correlation Matrices at High, Medium and Low Level 

The [image: image18.wmf]a

 and [image: image19.wmf]b

 for different correlation types are given in Table-4.

Table-4 Correlation for High Medium and Low Level

	Low correlation
	Medium Correlation
	High Correlation

	(
	(
	(
	(
	(
	(

	[0]
	[0]
	[0.3] 
	[0.9] 
	0.9 
	0.9 


Note: in case the values of ( and ( for Low correlation and Medium correlation in Table-4 are changed in future, correlation matrices in Table-6 and Table-7 should be changed accordingly.
The correlation matrices for high, medium and low correlation are defined in Table-5, 6 and 7 as below.
The values in Table 5 have been adjusted for the 2x4 and 4x4 high correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision.  This is done using the equation:
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Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result.  For the 2x4 high correlation case, a=0.00010.  For the 4x4 high correlation case, a=0.00012.

The same method is used to adjust the 4x4 medium correlation matrix in Table 6 to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision with a =0.00012. 

Table-5: MIMO correlation matrices for high correlation

	1x2 case
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	2x2 case
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	2x4 case
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	4x4 case
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Table-6: MIMO correlation matrices for medium correlation

	1x2 case
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	2x2 case
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	4x4 case
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Table-7: MIMO correlation matrices for low correlation

	1x2 case
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In Table-7, 
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