Page 1



3GPP TSG-RAN WG4 meeting #57  
 R4-104474
 Jacksonville, FL, U.S., 15-19 November, 2010    


Source:
Ericsson, ST-Ericsson
Title:
TP for UMTS-LTE 3500 MHz spurious emissions range (TR 37.801)
Agenda item:
10.1
Document for:
Approval
Background

The work item on 3500 MHz requires a special high frequency limit as it was discussed in TSG-RAN WG4 AdHoc in Xi’an. 
Discussion

The new bands defined around 3500 MHz require a special care in terms of the spurious emissions limits, since spurious emissions are recommended by ITU-R [2] to be measured up to the 5th harmonic. Considering that the work item on UMTS-LTE 3500 MHz covers band arrangements in the frequency range 3400-3800 MHz, the highest possible 5th harmonic is 19 GHz. For this reason, the upper limit of the spurious emissions frequency range should be extended from the current 12.75 GHz to 19 GHz. 

Proposal

It is proposed that the attached text proposal is included in TR 37.801.
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Study of UTRA requirements

7.1
General aspects
7.1.1.
UTRA Channel raster and numbering

It was shown in Table 5.1.8-1 that the frequency allocations in 3.4-3.6 GHz throughout Europe are made in blocks of from 2x11 up to 2x42 MHz. Block sizes are generally large, so there does not seem to be a need to have any UARFCN in addition to the default 200 kHz raster.

For the band 3400-3600 MHz, a 2x90 MHz FDD duplex arrangement was concluded in Subclause 5.5.3 and illustrated in Figure 5.5.3-1:

· FDD Uplink 3410-3500 MHz

· FDD Downlink 3510-3600 MHz
This band allocation is for UTRA referred to as Band [XXII].

UARFCN can be defined as in Table 7.1-1, by reserving a part of the unused numbers that follow the Band V/VI allocation.

Table 7.1-1: UARFCN allocated for UTRA FDD Band [XXII] <UARFCN numbers are TBD>
	
	
	
	Uplink UARFCN
	Downlink UARFCN

	UTRA FDD Band
	Band range [MHz]
	Range res. [MHz]
	Formula offset FUL_Offset
[MHz]
	Assigned/Reserved
	NU
	FUL [MHz]
	Formula offset FDL_Offset
[MHz]
	Assigned/Reserved
	ND
	FDL [MHz]

	
	
	
	
	Start res.
	
	
	
	Start res.
	
	

	
	
	
	
	Min.
	
	
	
	Min.
	
	

	
	
	
	
	Max.
	
	
	
	Max.
	
	

	
	
	
	
	Stop res.
	
	
	
	Stop res.
	
	


7.1.2.
Spurious emissions frequency bandwidth
In order to cover spurious emissions up to the 5th harmonic, as recommended in ITU-R SM.329 [1], s2.5 table 1 [22], the upper frequency limit for “Transmitter spurious emissions” and “Receiver spurious emissions” in TS 25.101, TS  25,104 and TS  25.141 needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43] 
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Study of E-UTRA requirements

8.1
General aspects

8.1.1.
E-UTRA Channel raster and numbering

It was shown in Table 5.1.8-1 that the frequency allocations in 3.4-3.6 GHz throughout Europe are made in blocks of from 2x11 up to 2x42 MHz. E-UTRA is based on channel bandwidths from 1.4 to 20 MHz and a 100 kHz raster that supports carrier deployment anywhere within those block sizes.

For the band 3400-3600 MHz, a 2x90 MHz FDD duplex arrangement was concluded in Subclause 5.5.3 and illustrated in Figure 5.5.3-1:

· FDD Uplink 3410-3500 MHz

· FDD Downlink 3510-3600 MHz
This band allocation is for E-UTRA referred to as Band [22].

E-UARFCN can be defined as in Table 8.1-1, by reserving a part of the unused numbers that follow the band [21] allocation.

Table 8.1-1 EARFCN allocated for E-UTRA Band [22]

	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	[22]
	3510
	6600
	6600 – 7499
	3410
	24600
	24600 – 25499


It was concluded in Subclause 5.5.3 that TDD can be deployed in 3400-3600 MHz. Using the complete frequency range available in 3400-3600 MHz would cover all possible arrangements. As indicated in subclause 5.5.2, the band 3600-3800 MHz can also be used for unpaired arrangement, in line with ECC recommendation (04)05 [8].

Two unpaired arrangements for TDD are therefore defined for E-UTRA TDD:
· 3400-3600 MHz

· 3600-3800 MHz
The band allocations are for E-UTRA referred to as Band [42] and [43] respectively.

E-UARFCN can be defined as in Table 8.1-2, by reserving a part of the unused numbers that follow the band 40 allocation.

Table 8.1-2 EARFCN allocated for E-UTRA Band [42] and [43]
	E-UTRA Operating Band
	Downlink
	Uplink

	
	FDL_low [MHz]
	NOffs-DL
	Range of NDL
	FUL_low [MHz]
	NOffs-UL
	Range of NUL

	[42]
	3400
	39650
	39650 – 41649
	3400
	39650
	39650 – 41649

	[43]
	3600
	41650
	41650 – 43649
	3600
	41650
	41650 – 43649


8.1.1.1
MSR BS operating band and categories

The tables identifying the band designations of unpaired bands in TS 37.104 and TS 37.141 will require alteration to accommodate the new LTE3500 frequency band parameters, as follows.
Table 8.1.1-1: Unpaired bands in E-UTRA and UTRA.

	MSR and E‑UTRA Band number
	UTRA Band number
	Uplink (UL) BS receive
UE transmit
	Downlink (DL) BS transmit 
UE receive
	Band category

	[42]
	[h)]
	3400 MHz 
	–
	3600 MHz
	3400 MHz 
	–
	3600 MHz
	3

	[43]
	[i)]
	3600 MHz 
	–
	3800 MHz
	3600 MHz 
	–
	3800 MHz
	3


8.1.2.
Spurious emissions frequency bandwidth
“Transmitter spurious emissions” and “Receiver spurious emissions” in TS 36.101, TS 36,104, TS 36.141, TS 37.104 and TS 37.141 need to extend the frequency range from 12.75 GHz to 19 GHz for Band [42] and Band [43] to cover spurious emissions from those bands up to the 5th harmonic, as recommended in ITU-R SM.329 [1], s2.5 table 1 [22]. 
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Required changes to E-UTRA specifications

10.1
Required changes to TS 36.101

Required changes in specification TS 36.101 are described in the tables below.  Requirements which are not shown are applicable without any modifications from the existing specifications.

Table 10.1-1: Required Changes in TS 36.101 for Bands [42] and [43]
	Section
	Requirement
	Discussion / Required Changes in TS 36.101 

	5.5
	Frequency bands
	Three new operating bands need to be added as: 

•
Band [42], 200 MHz for TDD mode, 3400 – 3600 MHz 

•
Band [43], 200 MHz for TDD mode, 3600 – 3800 MHz

	5.6
	Channel Bandwidth
	Add these new bands in E-UTRA channel bandwidth, supported bandwidths are [5, 10, 15, and 20 MHz]. 

	5.7.3
	Carrier frequency and EARFCN
	Add the EARFCN numbers and parameters as in Table 8.1-2 of the present document.  

	6.2.2
	UE maximum output power
	Add 23 dBm UE power class for band [42] and [43].  

	6.6.2.1
	Spectrum emission mask
	The current spectrum emission masks will remain. 

	6.6.3.1
	TX spurious emissions
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]

	6.6.3.2
	TX spurious emissions band UE co-existence
	[Add Tx spurious emissions for band [42] and [43]. The spurious emission requirement is FFS.] . 

	7.3.1
	Reference sensitivity level


	[Add reference sensitivity level requirement for band [42] and [43]. The requirement is FFS. ]

	7.6.2
	Minimum requirement (Out of-band blocking)
	[Add out-of-band blocking requirements for band [42] and [43].  The limits are FFS] 

	7.9.1
	RX spurious emissions
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]


Table 10.1-2: Required Changes in TS 36.101 for Band [22]
	Section
	Requirement
	Discussion / Required Changes in TS 36.101 

	5.5
	Frequency bands
	Three new operating bands need to be added as: 

•
Band [22], 2x90 MHz for FDD mode                  
      3410 – 3500 MHz: Up-link (UE transmit, Base station  receive)
      3510 – 3600 MHz: Down-link (Base station transmit, UE receive)

	5.6
	Channel Bandwidth
	Add these new bands in E-UTRA channel bandwidth, supported bandwidths are [5, 10, 15, and 20 MHz]. 

	5.7.3
	Carrier frequency and EARFCN
	Add the EARFCN numbers and parameters as in Table 8.1-1 of the present document.  

	5.7.4
	TX-RX frequency separation
	Add this requirement for Band [22]. 100 MHz



	6.2.2
	UE maximum output power
	Add 23 dBm UE power class for band [22].  

	6.6.2.1
	Spectrum emission mask
	The current spectrum emission masks will remain. 

	6.6.3.2
	TX spurious emissions
	[Add Tx spurious emissions for band [22]. The spurious emission requirement is FFS.] 

	7.3.1
	Reference sensitivity level


	[Add reference sensitivity level requirement for band [22]. The requirement is FFS. ]

	7.6.2
	Minimum requirement (Out of-band blocking)
	[Add out-of-band blocking requirements for band [22].  The limits are FFS and need to take into account the implementation of duplexer.] 


10.2
Required changes to TS 36.104

Required changes in specification TS 36.104 are described in the table below.  Requirements which are not shown are applicable without any modifications from the existing specifications.
Table 10.2-1: Required Changes in TS 36.104 for Bands [42] and [43]
	Section
	Requirement
	Discussion / Required Changes in TS 36.104 

	5.5
 
	 Frequency bands

	Three new operating bands need to be added as: 
•
Band [42], 200 MHz for TDD mode, 3400 – 3600 MHz 

•
Band [43], 200 MHz for TDD mode, 3600 – 3800 MHz

	5.7.3
	Carrier frequency and EARFCN
	Add the EARFCN numbers and parameters as in Table 8.1-2 of the present document.

	6.6.3.1
	Operating band unwanted emissions  (Category A)
	Add this requirement for Band [42] and [43], see subclause 10.2.1.

	6.6.3.2
	Operating band unwanted emissions (Category B)
	Add this requirement for Band [42] and [43], using option 2, see subclause 10.2.1. 

	6.6.4.1
	Mandatory Transmitter spurious emissions
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]

	6.6.4.2
	Protection of BS receiver of own or different BS
	The current requirements will remain for the new band  [42] and [43] , see subclause 10.2.1.

	6.6.4.3 – 6.6.4.4
	Spurious emissions / Co-existence requirements
	Add requirements for Band  [42] and [43] , see subclause 10.2.1:

•
Requirements for co-existence in the same geographical area and for BS co-location with other bands 

•


	7.6.1
	General blocking requirement
	Add requirements for Band  [42] and [43] , see subclause 10.2.2.

	7.6.2
	Co-location with other base stations
	Add requirements for Band [42] and [43] , see subclause 10.2.2.

	7.7.1
	Receiver spurious emissions
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]


Table 10.2-2: Required Changes in TS 36.104 for Band [22]
	Section
	Requirement
	Discussion / Required Changes in TS 36.104 

	5.5
 
	 Frequency bands

	Three new operating bands need to be added as: 
•
Band [22], 2x90 MHz for FDD mode                  
      3410 – 3500 MHz: Up-link (UE transmit, Base station  receive)
      3510 – 3600 MHz: Down-link (Base station transmit, UE receive)

	5.7.3
	Carrier frequency and EARFCN
	Add the EARFCN numbers and parameters as in Table 8.1-1 of the present document.

	6.6.3.1
	Operating band unwanted emissions  (Category A)
	Add this requirement for Band [22] see subclause 10.2.1.

	6.6.3.2
	Operating band unwanted emissions (Category B)
	Add this requirement for Band [22], using option 2, see subclause 10.2.1.

	6.6.4.1
	Transmitter spurious emissions
	The mandatory requirement is not changed, see subclause 10.2.1.

	6.6.4.2
	Protection of BS receiver of own or different BS
	The current requirements will remain for the new band [22] , see subclause 10.2.1.

	6.6.4.3 – 6.6.4.4
	Spurious emissions / Co-existence requirements
	Add requirements for Band [22] , see subclause 10.2.1:

•
Requirements for co-existence is the same geographical area and for BS co-location with other bands (Band [22]) 

•


	7.6.1
	General blocking requirement
	Add requirements for Band [22] see subclause 10.2.2.

	7.6.2
	Co-location with other base stations
	Add requirements for Band [22] see subclause 10.2.2.


10.3
Required changes to TS 36.141

Required changes in specification TS 36.141 are described in the table below.  Requirements which are not shown are applicable without any modifications from the existing specifications.
Table 10.3-1: Required Changes in TS 36.141 for Bands [42] and [43] 

	Section
	Requirement
	Discussion / Required Changes in TS 36.141

	4.1.2
	Acceptable uncertainty of Test System
	Measurement uncertainty may need to be updated for the 3.5 GHz band.

	5.5
	Operating bands
	Three new operating bands need to be added as: 

Band [42], 200 MHz for TDD mode, 3400 – 3600 MHz 

Band [43], 200 MHz for TDD mode, 3600 – 3800 MHz

	5.7.3
	Carrier frequency and EARFCN
	Add the EARFCN numbers and parameters as in Table 8.1-2 of the present document.

	6.6.2
	Adjacent Channel Leakage power Ratio (ACLR)
	The mandatory requirement is not changed.

	6.6.3
	Operating band unwanted emissions
	The mandatory requirement is not changed.

	6.6.4.5.1
	Mandatory TX  spurious emissions (Category A)
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]

	6.6.4.5.1
	Mandatory TX  spurious emissions (Category B)
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]

	6.6.4.5.4
	Coexistence with other systems in the same geographical area
	Add requirements for Band [42] and [43],

•
According note 2, overlapping frequency arrangements [22] and [42], the special co-ex requirement apply for European market.

	6.6.4.5.5

	Colocation with other base stations

	Add requirements for Band [4421] and [43]. 

	7.6.5.1
	General requirement
	Add requirements for Band [42] and [43]. 

	7.6.5.2
	Co-location with other base stations
	Add requirements for Band [42] and [43]. 

	7.7.5
	RX spurious emissions
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]

	Annex G
	Test Tolerances and Derivation of Test Requirements
	Measurement uncertainty may need to be updated for the 3.5 GHz band.


Table 10.3-2: Required Changes in TS 36.141 for Bands [22] 

	Section
	Requirement
	Discussion / Required Changes in TS 36.141

	4.1.2
	Acceptable uncertainty of Test System
	Measurement uncertainty may need to be updated for the 3.5 GHz band.

	5.5
	Operating bands
	Three new operating bands need to be added as: 

Band [22], 2x90 MHz for FDD mode  

                3410 – 3500 MHz: Up-link (UE transmit, Base station  receive)


          3510 – 3600 MHz: Down-link (Base station transmit, UE receive)

	5.7.3
	Carrier frequency and EARFCN
	Add the EARFCN numbers and parameters as in Table 8.1-1 of the present document.

	6.6.2
	Adjacent Channel Leakage power Ratio (ACLR)
	The mandatory requirement is not changed.

	6.6.3
	Operating band unwanted emissions
	The mandatory requirement is not changed.

	6.6.4.5.4
	Coexistence with other systems in the same geographical area
	Add requirements for Band [22].
•
Requirements for co-existence is the same geographical area and for BS co-location with other bands (Band [22]) 

•
According note 2, overlapping frequency arrangements [22] and [42], the special co-ex requirement apply for European market.

	6.6.4.5.5

	Colocation with other base stations

	Add requirements for Band [22]. The requirement is FFS.

	7.6.5.1
	General requirement
	Add requirements for Band [22]. The requirement is FFS.

	7.6.5.2
	Co-location with other base stations
	Add requirements for Band [22]. The requirement is FFS.

	Annex G
	Test Tolerances and Derivation of Test Requirements
	Measurement uncertainty may need to be updated for the 3.5 GHz band.


11
Required changes to MSR specifications

11.1
Required changes to TS 37.104

Required changes in specification TS 37.104 are described in the table below.  Requirements which are not shown are applicable without any modifications from the existing specifications.
Table 11.1-1: Required Changes in TS 37.104 for Bands [42] and [43] 

	Section
	Requirement
	Discussion / Required Changes in TS 37.104

	4.5
	Operating bands and Band Categories
	Table 4.5-2 “Unpaired bands in E UTRA and UTRA” requires alteration to accommodate the new LTE3500 frequency band parameters, see subclause 8.1.1.

	6.6.1.1.
	Mandatory TX  spurious emissions
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]

	6.6.1.3.1
	BS spurious emissions limits for co-existence with systems operating in other frequency bands
	Add requirements for co-existence with Bands [42] and [43], with same limits as for other bands. According to Note 1, the 10 MHz frequency range immediately outside the downlink operating band is excluded.

	6.6.1.4.1
	BS spurious emissions limits for BS co-located with another BS
	Add requirements for co-existence with Bands [42] and [43], with same limits as for other bands. According to Note 1, the 10 MHz frequency range immediately outside the downlink operating band is excluded. 

	7.4.1
	General blocking minimum requirement
	Bands [42] and [43] are added to the same entry as the other TDD bands, giving the same limits as for bands 33 to 40.

	7.4.5
	Additional BC3 blocking minimum requirement
	Bands [42] and [43] are added to the same entry as the other TDD bands, giving the same limits as for other bands 33 to 40.

	7.5.1
	General minimum requirement for out-of-band blocking
	Bands [42] and [43] are added to the same entry as the other TDD bands, giving the same limits as for bands 33 to 40.

	7.5.2
	Co-location minimum requirement for out-of-band blocking
	Add requirements for co-existence with Bands [42] and [43], with same limits as for other bands. According to Note 2, the 10 MHz frequency range immediately outside the downlink operating band is excluded.

	7.6 
	RX spurious emissions
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]


11.3
Required changes to TS 37.141

Required changes in specification TS 37.141 are described in the table below.  Requirements which are not shown are applicable without any modifications from the existing specifications.
Table 11.3-1: Required Changes in TS 37.141 for Bands [42] and [43] 

	Section
	Requirement
	Discussion / Required Changes in TS 37.141

	4.4
	Operating bands and Band Categories
	Table 4.4-2 “Unpaired bands in E UTRA and UTRA” requires alteration to accommodate the new LTE3500 frequency band parameters, see subclause 8.1.1.

	6.6.1.5.1.
	Mandatory TX  spurious emissions (Category A)
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]

	6.6.1.5.2.
	Mandatory TX  spurious emissions (Category B)
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]

	6.6.1.5.5
	Additional spurious emissions requirement for co-existence with systems operating in other frequency bands
	Add requirements for co-existence with Bands [42] and [43], with same limits as for other bands. According to Note 1, the 10 MHz frequency range immediately outside the downlink operating band is excluded.

	6.6.1.5.6
	Spurious emissions limits for BS co-located with another BS
	Add requirements for co-existence with Bands [42] and [43], with same limits as for other bands. According to Note 1, the 10 MHz frequency range immediately outside the downlink operating band is excluded.

	7.4.5.1
	General blocking test requirement
	Bands [42] and [43] are added to the same entry as the other TDD bands, giving the same limits as for bands 33 to 40.

	7.4.5.5
	Additional BC3 blocking test requirement
	Bands [42] and [43] are added to the same entry as the other TDD bands, giving the same limits as for other bands 33 to 40.

	7.5.5.1
	General minimum requirement for out-of-band blocking
	Bands [42] and [43] are added to the same entry as the other TDD bands, giving the same limits as for bands 33 to 40.

	7.5.5.2
	Co-location test  requirement 
	Add requirements for co-existence with Bands [42] and [43], with same limits as for other bands. According to Note 2, the 10 MHz frequency range immediately outside the downlink operating band is excluded.

	7.6.5.1
	RX spurious emissions
	The upper frequency limit needs to be extended from 12.75 GHz to 19 GHz for Band [42] and Band [43]








