3GPP TSG-RAN WG4 Meeting AH
R4-166671
Gothenburg, Sweden, August 22-26, 2016
Source:

Ericsson

Title:


Draft CR
Agenda item:

6.7.2
Document for:
Approval
1 Introduction
In RAN plenary #69 the new work item Narrowband IoT was approved for the support of massive number of devices in narrow bandwidth. This WI has been revised during last RAN#70 [1]. According to the work item description, the objective is to specify a radio access for cellular internet of things. NB-IOT supports different operation modes including stand-alone operation, in-band operation and guard-band operation. 

During last RAN4#79 meeting, CRs to 36.104 [2] and 37.104 [3] have been approved and several agreements were made during last RAN4#79 AH meeting in Hong Kong ([4]).

This contribution proposed a draft CR to section 4.6 and 4.7 of TS 36.141 ([5]) based on those agreements.
2 Discussion
<Start of text proposal>
4.6
Manufacturer’s declarations of regional and optional requirements

4.6.1
Operating band and frequency range

The manufacturer shall declare which operating band(s) specified in clause 5.5 that is supported by the BS under test and if applicable, which frequency ranges within the operating band(s) that the base station can operate in. Requirements for other operating bands and frequency ranges need not be tested. 

The manufacturer shall declare which operating band(s) specified in clause 5.5 are supported by the BS under test for carrier aggregation.
The manufacturer shall declare which NB-IoT operating mode (standalone, in-band and/or guard band) the BS supports for the declared supported band.
4.6.2
Channel bandwidth

The manufacturer shall declare which of the channel bandwidths specified in TS36.104 [2] subclause 5.6 that are supported by the BS under test. Requirements for other channel bandwidths need not be tested.
For each supported channel bandwidth, manufacturer shall declare if BS supports NB-IoT in-band and/or guard band operation and the number of supported NB-IoT carriers.
4.6.3
Base station output power

The manufacturer shall declare for the BS under test the rated output power for each supported transmit channel bandwidth.

4.6.4
Spurious emissions Category

The manufacturer shall declare one of the following:

a)
The BS is tested against Category A limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [5].  In this case

-
conformance with the operating band unwanted emissions requirements in clause 6.6.3.5.1 is mandatory, and the requirements specified in clause 6.6.3.5.2 need not be tested..

-
conformance with the spurious emissions requirements in clause 6.6.4.5.1 is mandatory, and the requirements specified in clause 6.6.4.5.2 need not be tested.

b)
The BS is tested against Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [5]. In this case,

-
 conformance with the operating band unwanted emissions requirements in clause 6.6.3.5.2 is mandatory, and the requirements specified in clause 6.6.3.5.1 need not be tested.

-
conformance with the spurious emissions requirements in clause 6.6.4.5.2 is mandatory, and the requirements specified in clause 6.6.4.5.1 need not be tested.

4.6.5
Additional operating band unwanted emissions

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in clause 6.6.3.5.3 apply. If this is the case, compliance with the test requirement specified in Tables 6.6.3.5.3-1, 6.6.3.5.3-2 or 6.6.3.5.3-3 are mandatory; otherwise these requirements need not be tested. 

For a BS declared to support Band 20 and to operate in geographic areas within the CEPT in which frequencies are allocated to broadcasting (DTT) service, the manufacturer shall additionally declare the following quantities associated with the applicable test conditions of Table 6.6.3.5.3-4 and information in annex G of [2] :

PEM,N
Declared emission level for channel N 

P10MHz
Maximum output Power in 10 MHz

For a BS declared to support Band 24 and intended to operate in geographic areas in which the conditions for emissions falling into the 1559-1610 MHz band according to FCC Order DA 10-534 apply, the manufacturer shall additionally declare the following quantities associated with the applicable test conditions of Table 6.6.4.5.4-4:

PE_1kHz

Declared emission level (measurement bandwidth = 1kHz)

PE_1MHz
Declared emission level (measurement bandwidth = 1MHz)

For a BS declared to support Band 32 and to intended operate in geographic areas within the CEPT, the manufacturer shall additionally declare the following quantities associated with the applicable test conditions of Table 6.6.3.5.3-8 and Table 6.6.3.5.3-9:
PEM,B32,ind
Declared emission level in Band 32, ind=a, b, c, d, e

4.6.6
Co-existence with other systems

The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in another band are deployed. If this is the case, compliance with the applicable test requirement for spurious emissions specified in clause 6.6.4.5.4 shall be tested.

4.6.7
Co-location with other base stations

The manufacturer shall declare whether the BS under test is intended to operate co-located with base stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD and/or E-UTRA operating in another band. If this is the case, 

-
compliance with the applicable test requirement for spurious emissions specified in clause 6.6.4.5.5 shall be tested.

-
compliance with the applicable test requirement for receiver blocking specified in clause 7.6 shall be tested. 

4.6.8
Manufacturer's declarations of supported RF configurations

The manufacturer shall declare which operational configurations the BS supports by declaring the following parameters:

-
Support of the BS in non-contiguous spectrum operation. If the BS does not support non-contiguous spectrum operation the parameters for non-contiguous spectrum operation below shall not be declared.

-
The supported operating bands defined in subclause 5.5 for E-UTRA;

-
The frequency range within the above operating band(s) supported by the BS for E-UTRA;
- 
The supported operating band defined in subclause 5.5 for NB-IoT and the operating mode(s);

-
The frequency range within the above operating band supported by the BS for NB-IoT;
-
The maximum Base Station RF Bandwidth supported by a BS within each operating band;
•
for contiguous spectrum operation

•
for non-contiguous spectrum operation

-
The supported operating configurations (multi-carrier, carrier aggregation, and/or single carrier) within each operating band.

-
The supported component carrier combinations at nominal channel spacing within each operating band and sub-block.
-
The rated output power per carrier;
•
for contiguous spectrum operation
•
for non-contiguous spectrum operation

NOTE 1:
Different rated output powers may be declared for different operating configurations.

NOTE 2:
Different rated output power may be declared for BS configured for 256QAM downlink operation.

-
The rated total output power Prated,t as a sum of all carriers;
•
for contiguous spectrum operation
•
for non-contiguous spectrum operation

NOTE:
Different rated total output powers may be declared for BS configured for 256QAM downlink operation.
-
Maximum number of supported carriers within each band;

•
for contiguous spectrum operation
•
for non-contiguous spectrum operation

If the rated total output power Prated,t and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:

· The reduced number of supported carriers at the rated total output power Prated,t;

-
The reduced total output power at the maximum number of supported carriers.

For BS capable of multi-band operation, the parameters above shall be declared for each supported operating band , in which declarations of the maximum Base Station RF Bandwidth, the rated output power per carrier, the rated total output power Prated,t and maximum number of supported carriers are applied for single-band operation only.  In addition the manufacturer shall declare the following additional parameters for BS capable of multi-band operation:

-
Supported operating band combinations of the BS

-
Supported operating band(s) of each antenna connector

-
Support of multi-band transmitter and/or multi-band receiver, including mapping to antenna connector(s)

-
Total number of supported carriers for the declared band combinations of the BS

-
Maximum number of supported carriers per band in multi-band operation
-
Total RF Bandwidth BWtot of transmitter and receiver for the declared band combinations of the BS

-
Maximum Base Station RF Bandwidth of each supported operating band in multi-band operation

-
Maximum Radio Bandwidth BWmax in transmit and receive direction for the declared band combinations of the BS

-
Any other limitations under simultaneous operation in the declared band combinations of the BS which have any impact on the test configuration generation

-
Total output power as a sum over all supported operating bands in the declared band combinations of the BS

-
Maximum supported power difference between any two carriers in any two different supported operating bands

-
The rated output power per carrier in multi-band operation
-
Rated total output power Prated,t of each supported operating band in multi-band operation
4.6.9
 NB-IoT sub-carrier spacing
If the BS supports NB-IoT, manufacturer shall declare if it supports 15 kHz sub-carrier spacing, 3.75 kHz sub-carrier spacing, or both for NPUSCH.

4.6.10 NB-IoT power dynamic range

If the BS supports E-UTRA with NB-IoT operating in-band and/or in guard band, manufacturer shall declare the maximum power dynamic range it could support with a minimum of +6dB as mentioned in TS 36.104 [2] clause 6.3.3.

If the BS supports 5 MHZ E-UTRA with NB-IoT operating in guard band, manufacturer shall declare the maximum power that could be allocated to this NB-IoT carrier.
4.7
Specified frequency range and supported channel bandwidth

Unless otherwise stated, the E-UTRA test shall be performed with a lowest and the highest bandwidth supported by the BS. The manufacturer shall declare that the requirements are fulfilled for all other bandwidths supported by the BS which are not tested.

The manufacturer shall declare:

-
Which of the E-UTRA operating bands defined in subclause 5.5 are supported by the BS.

-
The E-UTRA frequency range within the above frequency band(s) supported by the BS. 

-
Which NB-IoT operating band defined in subclause 5.5 is supported by the BS.

-
The NB-IoT frequency range within the above frequency band supported by the BS. 

-
The E-UTRA channel bandwidths supported by the BS.
-
For each E-UTRA channel bandwidth, the NB-IoT operating mode(s) supported by the BS.
For CA specific testing in section 4.7.2, the manufacturer’s declaration in section 4.6.8 will be applied.
For the single carrier testing many tests in this TS are performed with appropriate frequencies in the bottom, middle and top channels of the supported frequency range of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Unless otherwise stated, the test shall be performed with a single carrier at each of the RF channels B, M and T. 
Unless otherwise stated, the NB-IoT standalone test shall be performed with a single carrier at each of the RF channels B (bottom), M (middle) and T (top).
When a test is performed by a test laboratory, the EARFCNs to be used for RF channels B, M and T shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

When a test is performed by a manufacturer, the EARFCNs to be used for RF channels B, M and T may be specified by an operator.
4.7.1
Base Station RF Bandwidth position for multi-carrier and/or CA testing

Many tests in this TS are performed with the maximum Base Station RF Bandwidth located at the bottom, middle and top of the supported frequency range in each operating band. These are denoted as BRFBW(bottom), MRFBW (middle) and TRFBW (top). 

Unless otherwise stated, the test shall be performed at BRFBW, MRFBW and TRFBW defined as following:

-
BRFBW: maximum Base Station RF Bandwidth located at the bottom of the supported frequency range in each operating band;

-
MRFBW: maximum Base Station RF Bandwidth located in the middle of the supported frequency range in each operating band;
-
TRFBW: maximum Base Station RF Bandwidth located at the top of the supported frequency range in each operating band.

For BS capable of dual-band operation, unless otherwise stated, the test shall be performed at BRFBW_T’RFBW and B’RFBW_TRFBW defined as following:

BRFBW_ T’RFBW: the Base Station RF Bandwidths located at the bottom of the supported frequency range in the lower operating band and at the highest possible simultaneous frequency position, within the Maximum Radio Bandwidth, BWmax, in the upper operating band.
B’RFBW_TRFBW: the Base Station RF Bandwidths located at the top of the supported frequency range in the upper operating band and at the lowest possible simultaneous frequency position, within the Maximum Radio Bandwidth, BWmax, in the lower operating band.
NOTE:
BRFBW_T’RFBW = B’RFBW_TRFBW = BRFBW_TRFBW when the declared Maximum Radio Bandwidth BWmax, spans both operating bands. BRFBW_TRFBW means the Base Station RF Bandwidths are located at the bottom of the supported frequency range in the lower operating band and at the top of the supported frequency range in the upper operating band.

When a test is performed by a test laboratory, the position of BRFBW, MRFBW and TRFBW in each supported operating band, as well as the position of BRFBW_T’RFBW and B’RFBW_TRFBW in the supported operating band combinations, shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.

4.7.2
Aggregated Channel Bandwidth position for Contiguous CA occupied bandwidth testing

Occupied bandwidth test in this TS is performed with the Aggregated Channel Bandwidth and sub-block bandwidths located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BBW Channel CA(bottom), MBW Channel CA (middle) and TBW Channel CA (top) for contiguous spectrum operation.

Unless otherwise stated, the test for contiguous spectrum operation shall be performed at BBW Channel CA, MBW Channel CA and TBW Channel CA defined as following:

-
BBW Channel CA: Aggregated Channel Bandwidth located at the bottom of the supported frequency range in each operating band;

-
MBW Channel CA: Aggregated Channel Bandwidth located close in the middle of the supported frequency range in each operating band, with the center frequency of each component carrier aligned to the channel raster;
-
TBW Channel CA: Aggregated Channel Bandwidth located at the top of the supported frequency range in each operating band.

When a test is performed by a test laboratory, the position of BBW Channel CA, MBW Channel CA and TBW Channel CA for contiguous spectrum operation in the operating band shall be specified by the laboratory. The laboratory may consult with operators, the manufacturer or other bodies.
4.7.3
NB-IoT testing
Unless otherwise stated, the NB-IoT standalone Rx test shall be performed by using one tone at one or both NB-IoT PRB’s edge positions; those are denoted BNB-IoT and TNB-IoT.

Unless otherwise stated, the NB-IoT in-band test shall be performed by puncturing one E-UTRA PRB at one or both edge of E-UTRA PRBs, closest to E-UTRA guard band; those are denoted LNB-IoT (Left) and RNB-IoT (Right).
Unless otherwise stated, the NB-IoT in-band Rx test shall be performed by using the tone located on the NB-IoT PRB’s edge, which is closest to E-UTRA guard band; those are denoted BNB-IoT for LNB-IoT and TNB-IoT for RNB-IoT.
Unless otherwise stated, the NB-IoT guard band test shall be performed by selecting the position closest to E-UTRA PRBs; those are denoted LNB-IoT (Left) and RNB-IoT (Right),
Unless otherwise stated, the NB-IoT guard band Rx test shall be performed by using the tone located on the NB-IoT PRB’s edge, which is closest to E-UTRA channel edge; those are denoted BNB-IoT for LNB-IoT and TNB-IoT for RNB-IoT.

<End of text proposal>
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