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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 a technical report for high power UE (power class 2) for EN-DC (1 LTE TDD band + 1 NR TDD band). The purpose is to introduce high power UE (power class2) for EN-DC (1 LTE TDD band +1 NR TDD band). 
This TR contains a general part and band specific combination part. The actual requirements are added to the corresponding technical specifications
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".
3 
Definitions, symbols and abbreviations
3.1 
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP TR 21.905 [1].

3.2 Symbols

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

<symbol>
<Explanation>

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

<ACRONYM>
<Explanation>

4 
Background
4.1 Justification
In order to reduce the big imbalance between 5G NR uplink and downlink coverage, RAN4 has completed PC2 HPUE feature to improve the uplink coverage for 5G SA deployments on NR bands n41, n77, n78 and n79 in Rel-15 NR WI, including PC2 UL MIMO (2Tx 23+23dBm) and PC2 1Tx (26dBm) UE. The following NR bands were approved to support PC2 HPUE for 5G NR SA in Rel-15：

·  Band n41 (2496 – 2690 MHz)：
   UL-MIMO (2Tx 23+23dBm) and 1Tx (26dBm) are supported for NR Band n41 
·  Band n77 (3.3 - 4.2 GHz)：
UL-MIMO (2Tx 23+23dBm) and 1Tx (26dBm) are supported for NR Band n77
·  Band n78 (3.3 - 3.8 GHz)：
UL-MIMO (2Tx 23+23dBm) and 1Tx (26dBm) are supported for NR Band n78
·  Band n79 (4.4 - 5 GHz)：
UL-MIMO (2Tx 23+23dBm) and 1Tx (26dBm) are supported for NR Band n79

For 5G NR NSA deployment, the imbalance between UL and DL coverage still exists, and the uplink coverage for EN-DC is also need to be improved. Considering the technical status of the industry chain, the Power Class 2 (+26dBm) EN-DC UE should be the most practical and suitable choice to improve the UL coverage for 5G NR NSA deployment. 
It is proposed to specify Power Class 2 UE for EN-DC (1LTE band +1 NR band) supporting +26 dBm. PC2 EN-DC for TDD-TDD band combinations are proposed in this Work Item. This Work Item is to develop a new feature to enable Power Class 2 EN-DC UE with 26 dBm maximum output power.
4.2 Objective
The objective of the work item is to specify the RF requirements for Power Class 2 EN-DC (1 LTE band (PC3) +1 NR band (PC3) with 1Tx).
· Specify the band combination specific RF requirements for all listed PC2 EN-DC configurations consisting of 2 different bands DL with 2 different bands UL (1 LTE band and 1 NR band) including at least

· Applicable frequencies if necessary
· Applicable bandwidths and bandwidth sets if necessary
· UE requirements, including UE maximum output power, Tx power tolerance, MPR, A-MPR, IBE and ACLR for Power Class 2 EN-DC, taking into account the potential coexistence with Band 40 in China
· Analyse combinations that have self-desensitization due to following reasons:

· TX Harmonic and/or intermodulation overlap of receive band

· TX signal overlap of receiver harmonic frequency

· TX frequency being in close proximity of one of the receive bands

· Any other identified reasons

· For the combination where self-desensitization exists:
· ∆TIB, c and ∆RIB, c

· Reference sensitivity exceptions including MSD test cases
· UE Tx duty cycle requirements sufficient to prevent exceeding local regulatory limits such as SAR

· Regulatory issues related to the use of PC2 EN-DC capable devices when roaming and/or p-max absence shall be addressed.

· Simultaneous RxTx UE capability for PC2 EN-DC band combinations shall be decided

· Release independent issue is to be considered for PC2 EN-DC
· RAN4 needs to discuss whether existing RAN2 signalling can be reused to solve the issues in this WI. If there is RAN2 signalling impact then RAN4 will send LS to RAN2 to inform the solution. No RAN2 TUs are requested for this WI.
This WI is aimed to specify the category of PC2 EN-DC band combinations consisting of 2 different bands DL with 2 different bands UL (1 LTE band and 1 NR band). An overview table of these PC2 EN-DC configurations is provided here: 
	EN-DC configuration
	Uplink EN-DC configuration

	DC_39A-n41A
	DC_39A-n41A

	DC_(n)41AA
	DC_(n)41AA

	DC_41A-n41A
	DC_41A-n41A

	DC_39A-n79A
	DC_39A-n79A

	DC_41A-n79A
	DC_41A-n79A
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