3GPP TSG-RAN WG4 Meeting #84

R4-1708886
Berlin, Germany 21-25 Aug, 2017
Source: 
Huawei

Title: 
DRAFT CR to TS 37.105 - Section 9.7.7, 10.7 Tx/Rx spurious emissions – mandatory parts
Agenda Item:
8.28.2
Document for:
Approval
1 Introduction
This is draft text for sub-clauses 9.7.7 and 10.7 of TS 37.105. The intention is to show how the spurious emissions RF requirements will be captured.
This document is updated following the RAN4#84 AAS ad-hoc meeting. The original text is split into 2 documents as different parts have different deadlines.:


The mandatory requirements (deadline RAN4#84)


Other spurious requirements (deadline RAN4#84bis)

This is the mandatory requirements part.
2 References
3 Text Proposal:
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3.2
Definitions
{ Unchanged sections omitted}

9.7.6
OTA Spurious emission

9.7.6.1
General

The OTA spurious emissions limits are specified as TRP per cell unless otherwise specified.

The OTA transmitter spurious emission limits apply from 30 MHz to 12.75 GHz, excluding the following RAT-specific frequency ranges:

-
UTRA TDD BS, 1.28 Mcps option as specified in TS 25.105 [3]: from 4 MHz below the lowest frequency of each operating band to 4 MHz above the highest frequency of each operating band.

-
UTRA FDD BS as specified in TS 25.104 [2]: from 12.5MHz below the lowest carrier frequency used up to 12.5MHz above the highest carrier frequency used.

-
E-UTRA BS as specified in TS 36.104 [4]: from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band.

-
MSR BS as specified in TS 37.104 [5]: from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band.

For some operating bands the upper frequency limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [14]. In some exceptional cases, requirements apply also closer than 10 MHz from the downlink operating band; these cases are highlighted in the requirement tables in respective referenced UTRA, E-UTRA or MSR specifications. For operating bands supported by multi-band RIB exclusion bands apply to each supported band.

The requirements applies for both single band RIBs and multi-band RIBs (except for frequencies at which exclusion bands or other multi-band provisions apply) and for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power.

For operation in Region 2, where the FCC guidance for MIMO systems in [18] is applicable, the emissions limits are the same regardless of the number of transceiver units so the limits are equivalent to those for a single transceiver unit as specified in the as the corresponding applicable non-AAS BS per transmitter requirement specified in 3GPP TS 25.104 [2], 3GPP TS 25.105 [3], 3GPP TS 36.104 [4] or 3GPP TS 37.104 [5]. For E-UTRA the limits will be 9dB lower and for UTRA TDD and UTRA TDD the limits will be 6dB lower. 
The AAS BS requirements for spurious emissions limits which are specified for Band 46 in 3GPP TS 37.104 [5], are applicable for AAS BS.

9.7.6.2
MSR operation

9.7.6.2.1
Minimum requirement for MSR operation


9.7.6.2.1.1
Minimum requirement (Category A)

For UTRA, the minimum requirement is specified in subclause 9.7.6.3.1.1
For E-UTRA, the minimum requirement is specified in subclause 9.7.6.4.1.1
9.7.6.2.1.2
Minimum requirement (Category B)

For UTRA, the minimum requirement is specified in subclause 9.7.6.3.1.2
For E-UTRA, the minimum requirement is specified in subclause 9.7.6.4.1.2
9.7.6.2.1.3
Additional minimum requirement for BC2 (Category B)

For AAS BS operating in Band Category 2 when GSM/EDGE is configured, the power of any spurious emission shall not exceed the limits in Table 9.7.6.2.3-1.

For multi-band RIBs the limits in Table 9.7.6.2.1.3-1 are only applicable when all supported operating bands belong to BC2 and GSM/EDGE is configured in all bands.

Table 9.7.6.2.1.3-1: Additional AAS BS OTA Spurious emissions limits for BC2, Category B

	Frequency range
	Frequency offset from downlink operating band edge (Note1)
	Maximum Level
	Measurement Bandwidth

	500 MHz ( 1 GHz
	10 – 20 MHz
	-25 dBm

	300 kHz

	
	20 – 30 MHz
	-25 dBm

	1 MHz

	
	≥ 30 MHz
	-25 dBm

	3 MHz

	1 GHz ( 12.75 GHz
	≥ 30 MHz
	-22 dBm

	3 MHz

	NOTE 1:
For multi-band RIBs, the frequency offset is relative to the closest operating band.


9.7.6.2.2
Protection of the BS receiver of own or different BS
{text to be added, covered in separate TP}

9.7.6.2.3
Additional spurious emissions requirements
{text to be added, covered in separate TP}

9.7.6.2.4

Co-location with other base stations
{text to be added, covered in separate TP}

9.7.6.3
Minimum requirement for single RAT UTRA operation

9.7.6.3.1
Minimum Requirements

9.7.6.3.1.1
Minimum requirement (Category A)
The TRP of any spurious emission shall not exceed the limits in Table 9.7.6.3.1.1-1

Table 9.7.6.3.1.1-1: OTA AAS BS Mandatory spurious emissions limits, Category A

	Band
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-7 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [14], s4.1

NOTE 2:
Upper frequency as in ITU-R SM.329 [14], s2.5 table 1

NOTE 3: 
Applies only for Band XXII


9.7.6.3.1.2
Minimum requirement (Category B)
The following limits shall be met in cases where Category B limits for spurious emissions, as defined in ITU-R Recommendation SM.329 [17], are applied.

The TRP of any spurious emission shall not exceed the limits in Table 9.7.6.2.1.1-2
Table 9.7.6.3.1.2-1: OTA AAS BS Mandatory spurious emissions limits, operating band I, II, III, IV, VII, X, XXII, XXV, XXXII (Category B)

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	30 MHz ( 1 GHz
	-30 dBm
	100 kHz
	Note 1

	1 GHz ( Flow - 10 MHz 
	-24 dBm
	1 MHz
	Note 1

	Flow - 10 MHz ( Fhigh + 10 MHz
	-9 dBm
	1 MHz
	Note 2

	Fhigh + 10 MHz ( 12.75 GHz
	-24 dBm
	1 MHz
	Note 3

	12.75 GHz ‑ 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-24 dBm
	1 MHz
	Note 3, Note 4

	NOTE 1:
Bandwidth as in ITU-R Recommendation SM.329 [14], s4.1

NOTE 2:
Limit based on ITU-R Recommendation SM.329 [14], s4.3 and Annex 7

NOTE 3:
Bandwidth as in ITU-R Recommendation SM.329 [14], s4.1. Upper frequency as in ITU-R SM.329 [17], s2.5 table 1

NOTE 4:
Applies only for Band XXII

	Key:


Flow:
The lowest downlink frequency of the operating band as defined in sub-clause 4.7
Fhigh:
The highest downlink frequency of the operating band as defined in sub-clause 4.7


Table 9.7.6.3.1.2-2: BS Mandatory spurious emissions limits, operating band V, VIII, XII, XIII, XIV, XX, XXVI (Category B)

	Band
	Maximum Level
	Measurement Bandwidth
	Note

	30 MHz ( Flow - 10 MHz
	-30 dBm
	100 kHz
	Note 1

	Flow - 10 MHz ( Fhigh + 10 MHz
	-10 dBm
	100 kHz
	Note 2

	Fhigh + 10 MHz ( 1 GHz
	-30 dBm
	100 kHz
	Note 1

	1GHz ( 12.75GHz
	-24 dBm
	1 MHz
	Note 3

	NOTE 1:
Bandwidth as in ITU-R Recommendation SM.329 [17], s4.1

NOTE 2:
Limit based on ITU-R Recommendation SM.329 [17], s4.3 and Annex 7

NOTE 3:
Bandwidth as in ITU-R Recommendation SM.329 [17], s4.1. Upper frequency as in ITU-R SM.329 [17], s2.5 table 1

	Key:


Flow:
The lowest downlink frequency of the operating band as defined in sub-clause 4.7
Fhigh:
The highest downlink frequency of the operating band as defined in sub-clause 4.7


9.7.6.3.2
Protection of the BS receiver of own or different BS
{text to be added, covered in separate TP}

9.7.6.3.3
Additional spurious emissions requirements
{text to be added, covered in separate TP}

9.7.6.3.4
Co-location with other base stations
{text to be added, covered in separate TP}

9.7.6.4
Minimum requirement for single RAT E-UTRA operation

9.7.6.4.1
Minimum Requirements

9.7.6.4.1.1
Minimum requirement (Category A)

The TRP of any spurious emission shall not exceed the limits in Table 9.7.6.2.1.1-1

Table 9.7.6.4.1.1-1: AAS BS OTA Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1GHz
	-4 dBm
	100 kHz
	Note 1

	1GHz ‑ 12.75 GHz
	
	1 MHz
	Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz
	
	1 MHz

	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [14] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [14] , s4.1. Upper frequency as in ITU-R SM.329 [14] , s2.5 table 1

NOTE 3:
Applies only for Bands 22, 42 and 43.


9.7.6.4.1.2
Minimum Requirement (Category B)
The TRP of any spurious emission shall not exceed the limits in Table 9.7.6.4.1.2-1

Table 9.7.6.4.1.2-1: AAS BS OTA Spurious emissions limits, Category B

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	30 MHz ( 1 GHz
	-27 dBm


	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-21 dBm


	1 MHz
	Note 2

	12.75 GHz ( 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-21 dBm


	1 MHz
	Note 2, Note 3

	NOTE 1:
Bandwidth as in ITU-R SM.329 [14] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [14] , s4.1. Upper frequency as in ITU-R SM.329 [14] , s2.5 table 1 

NOTE 3:
Applies only for Bands 22, 42 and 43.


9.7.6.4.2
Protection of the BS receiver of own or different BS

{text to be added, covered in separate TP}

9.7.6.4.3
Additional spurious emissions requirements
{text to be added, covered in separate TP}

9.7.6.4.4
Co-location with other base stations

{text to be added, covered in separate TP}

{ Unchanged sections omitted}

10.7
OTA Receiver spurious emissions

10.7.1
General

The receiver spurious emission requirement is the power of the emissions radiated from the antenna array from a receiver unit. For an OTA AAS BS operating in FDD, OTA RX spurious emissions requirement do not apply as they are superseded by the OTA TX spurious emissions requirement. This is due to the fact that TX and RX spurious emissions cannot be distinguished in OTA domain.
NOTE:
The OTA receiver spurious emission requirement applicability for the AAS BS with the RX-only capabilities is FFS. 
For an OTA AAS BS operating in TDD, the OTA receiver spurious emissions requirement applies during the transmitter OFF period only.
For RX only multi-band RIB, the RX spurious emissions requirements are subject to exclusion zones in each supported operating band. 
10.7.2
Minimum requirement for MSR operation

10.7.2.1
General minimum requirement

For UTRA, the minimum requirement is specified in subclause 10.7.2.2
For E-UTRA, the minimum requirement is specified in subclause 10.7.2.3
10.7.3
Minimum requirement for single RAT UTRA operation

There are no OTA receiver spurious emissions requirements for single RAT UTRA FDD.

The TRP of any spurious emission shall not exceed the maximum level given in Table 10.7.3-1

For a multi-band RIB, the exclusions and conditions in the Note column of Table 10.7.3-1 apply for each supported operating band
Table 10.7.3-1: AAS BS UTRA TDD General receiver OTA spurious emission minimum requirements
	Frequency range
	Maximum level
	Measurement bandwidth
	Note

	30MHz ‑ 1 GHz
	-51 dBm
	100 kHz 
	

	1 GHz - 12.75 GHz
	-41 dBm
	1 MHz
	With the exception of frequencies between 4 MHz below the first carrier frequency and 4 MHz above the last carrier frequency used by the BS.

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-41 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range from FBW RF,DL,low -10 MHz to FBW RF, DL,high + 10 MHz may be excluded from the requirement. For multi-band RIBs, the exclusion applies for all supported operating bands for those connectors. 


In addition to the minimum requirements in Table 7.6.2.1-1, additional spurious emissions requirements in sub-clause 9.7.6.3.3 for additional receiver spurious emission requirements.

In addition, the requirements for co-location with other base stations specified in sub-clause 9.7.6.3.4 may also apply for co-location spurious emission requirements.
10.7.4
Minimum requirement for single RAT E-UTRA operation

The power of any spurious emission shall not exceed the levels in Table 10.7.4-1:
Table 10.7.4-1: General spurious emission minimum requirement
	Frequency range
	Maximum level
	Measurement bandwidth
	Note

	30MHz ‑ 1 GHz
	-48 dBm


	100 kHz 
	

	1 GHz - 12.75 GHz
	-38 dBm


	1 MHz
	

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-38 dBm


	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range between 2.5 * channel bandwidth below the first carrier frequency and 2.5 * channel bandwidth above the last carrier frequency transmitted by the AAS BS may be excluded from the requirement. However, frequencies that are more than 10 MHz below the lowest frequency of any of the AAS BS supported downlink operating band or more than 10 MHz above the highest frequency of any of the AAS BS supported downlink operating band shall not be excluded from the requirement. For a multiband RIB, the exclusion applies for all supported operating bands.


In addition to the requirements in Table 10.7.4-1, the power of any spurious emission shall not exceed the levels specified for Protection of the E-UTRA FDD BS receiver of own or different BS in subclause 9.7.6.4.2 and for Co-existence with other systems in the same geographical area in subclause 9.7.6.4.3. In addition, the co-existence requirements for co-located base stations specified in subclause 9.7.6.4.4 may also be applied.
--------------end of text proposal-------------
