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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

This clause shall start on a new page.

The present document is the Technical Report for the Work Item on Multi-band and Multi-standard radio BS requirements.
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 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 [x].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

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 [x] 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 [x].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

4
General
Currently, MSR requirements (including contiguous and non-contiguous MSR) only apply for single band BS. For some adjacent bands, say band 8 and band 20, RF technologies is mature enough to allow a MSR base station (BS) to support simultaneous multiple band and multiple RATs transmission and/or reception through a common radio. Such a BS supporting both multi-band (MB) and MSR (including contiguous and non-contiguous) can be called MB-MSR base station. The most important feature of an MB-MSR BS is to support dynamic power sharing between different bands and hence allow operators more flexibility in the network deployment. From the site engineering point of view, an MB-MSR BS can reduce installation complexity for different bands at the same site. Furthermore, MB-MSR BS can reduce insertion loss for the antenna sharing dual-band scenario since no combiner is needed.

RF requirements for MB-MSR are not defined yet. And some of the existing MSR RF requirements based on the single band scenario cannot be directly reused for an MB-MSR base station. Therefore, both core and test requirements need to be updated for MB-MSR base station based on identified multi-band application scenarios.

One typical application scenario for MB-MSR BS is band 20 + band 8 but other band combinations in different regions (e.g. band 12/13/14/17 + band 5, band 3 + band 1, band 2 + band 4) may also be feasible.
4.1
Work item objective

The objective of MB-MSR Work Item is to specify the RF requirements for multi-band MSR (MB-MSR) BS. The requirements for MB-MSR BS are based on macro-cell deployment scenarios. The requirements based on Micro and Pico deployment scenarios will be developed in a second step. 
All single- and multi-RAT combinations (excluding only GSM+GSM) in the different bands shall be considered.

UTRA MC-HSPA as well as EUTRA Carrier Aggregation, and transmit power imbalance between bands / carriers shall be considered. The RF requirements of the existing Base Station types will remain and be applicable within their current scope.  For a MB-MSR Base Station, the new RF requirements will be applicable for that equipment.
The work will focus on the following steps:

1. Develop the framework of the RF requirements for MB-MSR BS, using band 20 + band 8 as an initial scenario. 

2. Identify additional deployment scenarios and band combinations for MB-MSR BS.
3. Define the MB-MSR BS based on common transmitter and/or receiver RF chain for the multiple bands. 

4. Creation of core requirements for MB-MSR BS for FDD for all the identified deployment scenarios and band combinations with an initial focus on the completion of requirements for band 20 and band 8.

5. The existing per band requirement should be maintained wherever possible.
6. Development of test configurations and specification of the test requirements corresponding to the modified core requirements.

The following specification work is required:

a. Core RF requirements for RAN4 MSR specifications for FDD.
b. Test requirements for RAN4 MSR specifications for FDD, derived from the core RF requirements.

4.2
Relation to other RAN and GERAN specifications

<Text will be added.>

4.3
Regional requirements

<Text will be added.>

4.4
Manufacturer’s declaration

<Text will be added.>

5
MB-MSR deployment scenarios

5.1
Definitions and terminology

<Text will be added.>
5.2
Relation to legacy deployment
<Text will be added.>
5.3
Application scenarios

MB-MSR is applied for operators who have two or more close spectrum blocks belong to different bands. The spectrum blocks in each band could be contiguous or non-contiguous spectrum. With the state-of-the-art RF technology, the BS could support RF bandwidth of several hundred MHz at the same time. For some adjacent bands, for example band 8 and band 20, RF technology is mature enough to allow a MSR base station (BS) to support simultaneous multiple bands and multiple RATs through a common radio.

Considering the hardware capability and global spectrum allocation, the following example scenarios are possible band combinations covering different regions, which do not exclude other combinations with further study. 

· 800MHz (Band 20)+900MHz (Band 8)
· 1.8GHz (Band 3)+2.1GHz (Band 1)
· Group of Region 2 Bands in 700MHz (Bands 12, 13, 14, 17) + 850MHz (Band 5)
· PCS band (Band 2) + AWS band (Band 4)
With the development of the technology, more scenarios would be supported for MB-MSR. If no requirement is identified that must be specific to a certain band combination or that excludes certain combinations, generic requirements applying to any band combination should be developed. For this reason, the MB-MSR specification should not have to be limited to any specific set of band combinations. If band combinations are identified that will need specific requirements, they will be covered if time permits.
MB-MSR base station should support evolution from single band to two or more bands application. Operators who have two close bands could deploy a MB-MSR base station at one band initially, and upgrade it to two bands sharing a common radio without further hardware investment.

5.4
Operating bands and Band categories
<Text will be added.>
6
Transmitter characteristics

6.1
General

<Text will be added.>

6.2
Base station output power

<Text will be added.>

6.3
Output power dynamics

<Text will be added.>

6.4
Transmit ON/OFF power

<Text will be added.>

6.5
Transmitted signal quality

6.5.1
Modulation quality

<Text will be added.>

6.5.2
Frequency error

<Text will be added.>

6.5.3
Time alignment error


<Text will be added.>

6.6
Unwanted emissions

<Text will be added.>

6.6.1
Transmitter spurious emissions

<Text will be added.>

6.6.2
Operating band unwanted emissions

<Text will be added.>

6.6.3
Occupied bandwidth

<Text will be added.>

6.6.4
Adjacent Channel Leakage power Ratio (ACLR)

<Text will be added.>

6.7
Transmitter intermodulation

<Text will be added.>

7
Receiver characteristics

7.1
General

<Text will be added.>

7.2
Reference sensitivity level

<Text will be added.>

7.3
Dynamic range

<Text will be added.>

7.4
In-band selectivity and blocking

<Text will be added.>

7.5
Out-of-band blocking

<Text will be added.>

7.6
Receiver spurious emissions

<Text will be added.>

7.7
Receiver intermodulation

<Text will be added.>

7.8
In-channel selectivity

<Text will be added.>
8
Test specification

8.1
General

<Text will be added.>

8.2
Test configurations

<Text will be added.>

Annex A:
Release 11 draft specification updates of TS 37.104

This Annex is used to capture any text proposals to the Release 11 specification of TS 37.104 related to the MSR requirements. The baseline for this section is TS 37.104 V10.5.0. On completion of this TR, these draft updates will be incorporated into the Rel-11 specification for TS 37.104 through CRs.   

(The Annex is attached in a separate file.)
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