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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 present document is the Technical Report for the work Item on UE core requirements for uplink 64 QAM in LTE.
<Text will be added.>
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".

<Text will be added.>
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].

Definition format (Normal)

<defined term>: <definition>.
3.2
Symbols

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

Symbol format (EW)

<symbol>
<Explanation>

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].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
Introduction
4.1
Work item objective

The objectives of the work item are the following:

· Specify UE RF requirements for uplink 64QAM for single carrier with and without UL MIMO and for carrier aggregation without UL MIMO e.g.

· MPR requirements for uplink 64QAM.

· A-MPR requirements for uplink 64QAM, if needed.

· For single carrier A-MPR, evaluate whether the existing single carrier A-MPR requirements can be re-used for 64QAM.

· For intra-band contiguous CA, RAN4 should focus the work on existing CA band combinations. As long as one CA combination is completed, the WI can be closed and work on the remaining CA combination can continue.
· EVM requirement for uplink 64QAM.
5
MPR requirement for UL 64QAM
5.1
General
Maximum Power Reduction (MPR) is allowed for the maximum output power to meet the spectrum related requirement. 

For single carrier or inter-band CA there are two kinds of MPR cases, one is for contiguous RB allocation, and the other is for non- contiguous RB allocation , i.e. multi-cluster simultaneous transmission in single component carrier. Different MPR values are defined for different modulation schemes for contiguous RB allocation case, while for multi-cluster case, RAN4 needs further discussion whether only one MPR formula is defined without distinguishing of modulation schemes or not.

5.2
Evaluations
<Text will be added.>
5.2.1 
Assumptions
Simulation assumptions for evaluation of MPR/A-MPR are listed below:

· PA operating point: UTRAACLR1 = 33 dBc @ Pout = 22 dBm for 100RB QPSK signal

· Modulator IQ imbalance = 25 dBc

· Modulator carrier leakage = 25 dBc

· Modulator C_IM3 = 60 dBc

· Phase noise=[33] dBc
· Transceiver noise= [-29.5] dBc
5.2.2 
Results
<Text will be added.>
5.3
MPR requirements
<Text will be added.>
5.3.1 
Single carrier
<Text will be added.>
5.3.2 
CA
<Text will be added.>
6
A-MPR requirement for UL 64QAM

6.1
General
In order to meet additional ACLR and spectrum emission requirements, NS signalling can be signalled by the network to indicate that the UE shall also meet additional requirements in a specific deployment scenario with additional Maximum Power Reduction (A-MPR). 
A-MPR is added additionally to MPR for single carrier/ inter-band CA if NS value is signalled by the network. But similar as multi-cluster case, it is not clarified clearly in the specification which modulation scheme is based to derive the A-MPR requirement. 

For intra-band contiguous CA, how to use A-MPR is different from that of single carrier/inter-band CA. As described in the specification, “for intra-band contiguous aggregation with the UE configured for transmissions within the aggregated channel bandwidth, the maximum output power reductions specified in Table 6.2.4A-1 is allowed when the applicable CA network signalling value is indicated by the IE additionalSpectrumEmissionSCell-r10. Then clause 6.2.3A does not apply, i.e. carrier aggregation MPR = 0dB”. This means if NS value is signalled, A-MPR is used alone for the CA case. The A-MPR values are specified clearly for specific modulation schemes, though the values are the same for both QPSK and 16QAM. 
For multi-cluster transmission in intra-band contiguous CA, RAN4 needs further discussion whether only one MPR formula is defined for all modulation schemes or not.
6.2
Evaluations

<Text will be added.>
6.2.1 
Assumptions

Same assumptions as listed in Clause 5.2.1.
6.2.2 
Results

<Text will be added.>
6.3
A-MPR requirements
<Text will be added.>
6.3.1 
Single carrier

<Text will be added.>
6.3.2 
CA

<Text will be added.>
7
EVM requirement for UL 64QAM

7.1
General
<Text will be added.>
7.2
Evaluations

<Text will be added.>
7.2.1 
Assumptions

<Text will be added.>
7.2.2 
Results

<Text will be added.>
7.3
EVM requirements
<Text will be added.>
7.3.1 
Single carrier

<Text will be added.>
7.3.2 
CA

<Text will be added.>
7
Conclusions
<Text will be added.>
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