3GPP TSG-RAN WG4 Meeting #67
(
R4-133004
Fukuoka, Japan, 20-24 May 2013
	CR-Form-v10

	CHANGE REQUEST

	

	(

	25.105
	CR
	0299
	(

rev
	1
	(

Current version:
	11.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/Change-Requests.

	


	Proposed change affects: (

	UICC apps(

	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Introduction of remaining requirements for multi-band operation

	
	

	Source to WG:
(

	Nokia Siemens Networks

	Source to TSG:
(

	R4

	
	

	Work item code:
(

	MB_MSR_RF-Perf
	
	Date: (

	2013-05-24

	
	
	
	
	

	Category:
(

	B
	
	Release: (

	Rel-11

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)

	
	

	Reason for change:
(

	How the RF requirements apply in the case where multiple bands are mapped on separate antenna connectors is for further study and should be clarified. 

	
	

	Summary of change:
(

	It is clarified for BS capable of multi-band operation where each band is mapped on a separate antenna connector, single-band transmitter unwanted emissions, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector. For BS capable of multi-band operation where each band is mapped on a separate antenna connector, if the BS is declared to be capable of single-band operation at an antenna connector, single-band requirements apply to that antenna connector when the base station is configured for single-band operation at that antenna connector.

	
	

	Consequences if 
(

not approved:
	Requirements for multi-band operation would not be completed.

	
	

	Clauses affected:
(

	4.6, 6.6.2.1.2, 6.6.2.2.1.2, 6.6.3, 7.6.1.2, 7.7.1.2

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS 25.142

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
(

	


4.6
Requirements for BS capable of multi-band operation

For BS capable of multi-band operation, the RF requirements in clause 6 and 7 apply for each supported operating band unless otherwise stated. For some requirements it is explicitly stated that specific additions or exclusions to the requirement apply for BS capable of multi-band operation. In the case where multiple bands are mapped on separate antenna connectors, the following applies:
-
Single-band transmitter spurious emissions, operating band unwanted emissions, ACLR, transmitter intermodulation and receiver spurious emissions requirements apply to each antenna connector.

-
If the BS is declared to be capable of single-band operation at an antenna connector and the base station is configured for single-band operation at that antenna connector, single-band requirements apply to that antenna connector and no exclusions or provisions for multi-band capable BS or multi-band operation are applicable. Single-band requirements apply separately at each antenna connector supporting single-band operation, with all other antenna connectors terminated.
For BS capable of multi-band operation, the RF requirements in the present specification assume synchronized operation, where no simultaneous uplink and downlink occur between the supported operating bands.
NEXT SECTION

6.6.2.1.2
1,28 Mcps TDD Option

The mask defined in Table 6.3A to 6.6A may be mandatory in certain regions. In other regions this mask may not be applied. 

For regions where this clause applies, the requirement shall be met by a base station transmitting on a single RF carrier configured in accordance with the manufacturer’s specification. Emissions shall not exceed the maximum level specified in table 6.3A to 6.6A for the appropriate BS maximum output power, in the frequency range from (f = 0.8 MHz to (f max from the carrier frequency, where:

-
(f is the separation between the carrier frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the carrier frequency and the center frequency of the measuring filter.-
f_offsetmax is either 4 MHz or the offset to the UMTS Tx band edge as defined in section 5.2, whichever is the greater.

-
(f max is equal to f_offsetmax minus half of the bandwidth of the mesurement filter.

Inside any inter RF bandwidth gaps with Wgap < 8 MHz for BS operating in multiple bands, emissions shall not exceed the cumulative sum of the minimum requirements specified at the RF bandwidth edges on each side of the inter RF bandwidth gap. The minimum requirement for RF bandwidth edge is specified in Tables 6.3A to 6.5A below, where in this case.

-     (f equal to 0.8MHz plus the separation between the RF bandwidth edge frequency and the nominal -3dB point of the measuring filter closest to the RF bandwidth edge.

-
f_offset is equal to 0.8MHz plus the separation between the RF bandwith edge frequency and the center frequency of the measuring filter.
-
f_offsetmax is either 4 MHz or the offset to the UMTS Tx band edge as defined in section 5.2, whichever is the greater.

-
(f max is equal to f_offsetmax minus half of the bandwidth of the mesurement filter.
For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the cumulative evaluation of the emission limit in the inter-RF bandwidth gap are not applicable.
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Figure 6.2A

Table 6.3A: Spectrum emission mask values, BS maximum output power P ( 34 dBm
	Frequency offset of measurement filter -3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level 
	Measurement bandwidth

	0.8 MHz ( (f < 1.0 MHz
	0.815MHz ( f_offset < 1.015MHz 
	-20 dBm
	30 kHz 

	1.0 MHz ( (f < 1.8 MHz
	1.015MHz ( f_offset < 1.815MHz
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	30 kHz 

	See note
	1.815MHz ( f_offset < 2.3MHz 
	-28 dBm
	30 kHz 

	1.8 MHz ( (f ((fmax 
	2.3MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz 

	NOTE 1: 
For BS capable of multi-band operation with inter RF bandwidth gap less than 8MHz, the minimum requirement within the inter RF bandwidth gap is calculated as a cumulative sum of emissions from the two carriers on each side of the inter RF bandwidth gap.


Table 6.4A: Spectrum emission mask values, BS maximum output power 26 ( P < 34 dBm
	Frequency offset of measurement filter -3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measurement bandwidth

	0.8 MHz ( (f < 1.0 MHz
	0.815MHz ( f_offset < 1.015MHz 
	P-54 dB
	30 kHz 

	1.0 MHz ( (f < 1.8 MHz
	1.015MHz ( f_offset < 1.815MHz
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	30 kHz 

	See note
	1.815 MHz ( f_offset < 2.3 MHz 
	P-62 dB
	30 kHz 

	1.8 MHz ( (f ((fmax
	2.3 MHz ( f_offset < f_offsetmax 
	P - 47 dB
	1 MHz 

	NOTE 1: 
For BS capable of multi-band operation with inter RF bandwidth gap less than 8MHz, the minimum requirement within the inter RF bandwidth gap is calculated as a cumulative sum of emissions from the two carriers on each side of the inter RF bandwidth gap.


Table 6.5A: Spectrum emission mask values, BS maximum output power P < 26 dBm
	Frequency offset of measurement filter -3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Maximum level
	Measurement bandwidth

	0.8 MHz( (f < 1.0 MHz
	0.815MHz ( f_offset < 1.015MHz 
	-28 dBm
	30 kHz 

	1.0 MHz( (f < 1.8 MHz
	1.015MHz ( f_offset < 1.815MHz
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	30 kHz 

	See note
	1.815MHz ( f_offset < 2.3MHz 
	-36 dBm
	30 kHz 

	1.8 MHz( (f ((fmax
	2.3MHz ( f_offset < f_offsetmax 
	-21 dBm
	1 MHz 

	NOTE 1: 
For BS capable of multi-band operation with inter RF bandwidth gap less than 8MHz, the minimum requirement within the inter RF bandwidth gap is calculated as a cumulative sum of emissions from the two carriers on each side of the inter RF bandwidth gap.


NOTE:
This frequency range ensures that the range of values of f_offset is continuous.

NEXT SECTION

6.6.2.2.1.2
1,28 Mcps TDD Option

For the 1.28Mcps chip rate option, the ACLR of a single carrier BS or a multi-carrier BS with contiguous carrier frequencies shall be better than the value specified in Table 6.7A

Table 6.7A: BS ACLR (1.28Mcps chip rate)

	BS adjacent channel offset below the first or above the last carrier frequency used
	ACLR limit

	1.6 MHz
	40 dB

	3.2 MHz
	45 dB


If a BS provides multiple non-contiguous single carriers or multiple non-contiguous groups of contiguous single carriers, the above requirements shall be applied individually to the single carriers or group of single carriers.
In addition, for BS operating in multiple bands, where multiple bands are mapped on the same antenna connector, the ACLR requirement for the first adjacent channel applies inside any inter RF bandwidth gap with a gap size larger than 4.8MHz. The ACLR requirement for the second adjacent channel applies inside any inter RF bandwidth gap with a gap size larger than 6.4MHz.
NEXT SECTION

6.6.3
Spurious emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. This is measured at the base station antenna connector.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi carrier). It applies for all transmission modes foreseen by the manufacturer’s.

For 3.84 Mcps TDD option, either requirement (except 6.6.3.6) applies at frequencies within the specified frequency ranges which are more than 12.5 MHz under the first carrier frequency used or more than 12.5 MHz above the last carrier frequency used.

For 1.28 Mcps TDD option, the mandatory spurious emission requirement in subclause 6.6.3.1 applies from 9kHz to 12.75GHz, excluding the frequency range from 4 MHz below the lowest frequency of each operating band to 4 MHz above the highest frequency of each operating band. For BS capable of multi-band operation, where multiple bands are mapped on the same antenna connector, this exclusion applies for all supported operating bands. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the multi-band exclusions and provisions are not applicable.
For 7.68 Mcps TDD option, either requirement (except 6.6.3.6) applies at frequencies within the specified frequency ranges which are more than 25 MHz under the first carrier frequency used or more than 25 MHz above the last carrier frequency used.

Unless otherwise stated, all requirements are measured as mean power.
NEXT SECTION

7.6.1.2
1,28 Mcps TDD Option
The static reference performance as specified in clause 7.2.1 should be met when the following signals are coupled to BS antenna input.

-
A wanted signal at the assigned channel frequency, with mean power 6 dB above the static reference level.

-
Two interfering signals with the parameters defined in Table 7.5A. 
For BS capable of multi-band operation, the requirement applies in addition inside any inter RF bandwidth gap, in case the gap size is at least 11.2MHz. The CW interfering signal offset is defined relative to lower/upper RF bandwidth edges inside the inter RF bandwidth gap and is equal to -2.4MHz/+2.4MHz, respectively. The modulated interfering signal offset is defined relative to lower/upper RF bandwidth edges inside the inter RF bandwidth gap and is equal to -5.6MHz/+5.6MHz, respectively.
For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply regardless of the interfering signals position relative to the inter-RF bandwidth gap.
Table7.5A: Intermodulation requirement 

	Interfering Signal Mean Power
	Offset
	Type of Interfering Signal

	Wide Area BS
	Local Area BS / Home BS
	
	

	- 48 dBm
	-38 dBm
	±3.2 MHz
	CW signal

	- 48 dBm
	-38 dBm
	±6.4 MHz
	1,28 Mcps TDD Option signal with one code


NEXT SECTION

7.7.1.2
1,28 Mcps TDD Option

The power of any spurious emission shall not exceed the limit defined in Table 7.6A-1. For BS capable of multi-band operation, where multiple bands are mapped on the same antenna connector, the exclusions and conditions in the Note column of Table 7.6A-1 apply for each supported operating band.
Table 7.6A-1: General receiver spurious emission minimum requirements
	Band
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz ‑ 12.75 GHz
	-47 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.


Table 7.6A-2: Void
Table 7.6A-3: Void
In addition to the requirements in Table 7.6A-1, the power of any spurious emission shall not exceed the levels specified for Co-existence with other systems in the same geographical area in subclause 6.6.3.2.1.1 and 6.6.3.5.1.1.2. In addition, the co-existence requirements for co-located base stations specified in subclause 6.6.3.2.2.1 and 6.6.3.5.2.1.2 may also be applied.
For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the excluded frequency range is only applicable for the operating band supported on each antenna connector.
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