
3GPP TSG-RAN WG4 Meeting #76
  R4-154886
Beijing, China, 24 – 28 August, 2015


Source:
Nokia Networks
Title:
TP for TR 36.895: Regulatory framework on the European 700 Supplemental Downlink band (738-758 MHz)
Agenda item:
7.28.2
Document for:
Approval
1
Introduction
ECC CEPT has finalised in [2] the harmonised technical conditions in the band 694-790 MHz including a SDL option from 738-758 MHz in blocks of 5 MHz which can be used for mobile communication. A new Work Item (WI) which  introduce the band 738 – 758 MHz (the so called European 700 Supplemental Downlink) for the use of Supplemental Downlink (SDL) in E-UTRA was approved in RAN#68 [1]. This WI specifies the definition of a Supplemental Downlink band in ITU Region 1 for 738 – 758 MHz in response to the decision by CEPT ECC in [2]. The CEPT ECC decision includes the allocation of this spectrum band and to harmonize the use of the band for terrestrial mobile/fixed communications networks supplemental downlink (MFCN SDL).

2
Discussion

2.1

The regulatory requirements

CEPT ECC decided during its 39th ECC Meeting in March 3 -6, 2015 to harmonize the frequency band 694 – 790 MHz.  Following the resolution of CEPT Report 53 [3] to the European Commission in response to a mandate on the 700 MHz range (694-790 MHz), the ECC has agreed, an equivalent CEPT-wide harmonizing decision on the use of 700 MHz for Mobile Fixed Communication Networks (MFCN). 
ITU WRC-12 decided to allocate the frequency range 694-790 MHz in Region 1 to the mobile, except aeronautical mobile, service on a co-primary basis and identified this band for IMT. The allocation will be effective immediately after WRC-15 to be held in November 2015.

For frequency range 694 – 790 MHz CEPT has identified a channel arrangement for MFCN including FDD with 703 – 733 MHz for uplink, and 758 – 788 MHz for downlink (2 x 30 MHz). These frequency ranges are on the lower duplexer of APT 700 MHz band plan (Band 28), which will provide economies of scale and maximum inter-regional harmonisation.

ECC decision includes also the allocation of the range 738 - 758 MHz for optional unpaired frequency SDL while not preventing the use of the band for other services depending on national circumstances [3]. An unpaired frequency arrangement (SDL) on optional basis may use up to four of the following 5 MHz frequency blocks: 738 – 743 MHz, 743 – 748 MHz, 748 – 753 MHz and 753 – 758 MHz.
Table 2.1-1 Frequency range 694 – 791 MHz channel arrangement for European lower duplexer Band 28 and 700SDL
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The MFCN Base Station (BS) block edge mask (BEM) for the range 738 - 758 MHz for optional unpaired frequency SDL consists of several elements of in-block power limits and the out-of-block  limits. An out-of-block element consists of a baseline level and transitional levels enabling filter roll-off from in-block to baseline levels.
Based on [2] to obtain a BS BEM for a specific block in the paired DL or SDL spectrum, the BEM elements that are defined in Table 2.1-2 are used as follows:

· In-block power limit is used for the block assigned to the operator.
· Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands and adjacent bands, in which case transitional power limits are used. Transitional requirements do not apply in MFCN UL spectrum. 
· For remaining spectrum assigned to MFCN UL and DL (including SDL spectrum, if applicable), for DTT spectrum below 694 MHz and for spectrum allocated to MFCN above 790 MHz, baseline power limits are used.
· For remaining guard band spectrum (i.e. not covered by transitional regions) guard band power limits are used. 
· For spectrum between 733 and 758 MHz not used by MFCN (including SDL), duplex gap requirements apply. 
· Less stringent technical parameters may be agreed on a bilateral or multilateral basis for the operation of MFCN in the 694-790 MHz band, providing that they comply with the technical conditions applicable for the protection of other services, applications or networks and with cross-border obligations. 
Table 2.1-2 BS BEM elements
	In-block
	Block for which the BEM is derived.

	Baseline
	Spectrum used for MFCN UL and DL (including SDL, if applicable), for DTT and for MFCN above 790 MHz (UL and DL). 

	Transitional region
	The transitional region applies from 0 to 10 MHz below and above the block assigned to the operator, except from in the uplink region of MFCN (703-733 MHz). 

	Guard bands 
	· Spectrum between the DTT allocation below 694 MHz and the lower edge of the MFCN uplink (694-703 MHz), 

· Spectrum between the upper edge of MFCN downlink and the lower edge of MFCN downlink above 790 MHz (if applicable) (788-791 MHz). 

In case of overlap between transitional regions and guard bands, transitional power limits are used.

	Duplex Gap 
	Spectrum in the duplex gap which is not used by SDL.  

In case of overlap between transitional regions and the part of the duplex gap not used by SDL, transitional power limits are used.


Table 2.1-3 BS in-block power limit
	Frequency range 
	Maximum mean 

e.i.r.p. 
	Measurement 

Bandwidth

	Block assigned to the operator 
	Not mandatory. 
In case an upper bound is desired by an administration, a value of 64 dBm/5 MHz per antenna may be applied.
	5 MHz


Table 2.1-4 BS baseline requirements
	Frequency range 
	Maximum mean e.i.r.p.
	Measurement 

bandwidth

	MFCN uplink frequencies (703-733 MHz) 
	-50 dBm per cell (1)
	5 MHz

	Uplink frequencies of 800 MHz band (832-862 MHz)
	-49 dBm per cell (1)
	5 MHz

	MFCN downlink frequencies (758-788 MHz), SDL blocks in the duplex gap, and downlink frequencies of 800 MHz band (791-821 MHz)
	16 dBm per antenna
	5 MHz


(1) In a multi sector site “cell” refers to one of the sectors. 

Table 2.1-5 BS transition requirements in the range 733-788 MHz

	Frequency range 
	Maximum mean 
e.i.r.p.
	Measurement 

bandwidth

	–10 to –5 MHz from lower block edge
	18 dBm per antenna
	5 MHz

	–5 to 0 MHz from lower block edge
	22 dBm per antenna
	5 MHz

	0 to +5 MHz from upper block edge
	22 dBm per antenna
	5 MHz

	+5 to +10 MHz from upper block edge
	18 dBm per antenna
	5 MHz


Table 2.1-6 BS transition requirements above 788 MHz

	Frequency range 
	Maximum mean 
e.i.r.p.
	Measurement 

bandwidth

	788-791 MHz for block with upper edge at 788 MHz
	21 dBm per antenna
	3 MHz

	788-791 MHz for block with upper edge at 783 MHz
	16 dBm per antenna
	3 MHz

	791-796 MHz for block with upper edge at 788 MHz
	19 dBm per antenna
	5 MHz 

	791-796 MHz for block with upper edge at 783 MHz
	17 dBm per antenna
	5 MHz 

	796-801 MHz for block with upper edge at 788 MHz
	17 dBm per antenna
	5 MHz


Table 2.1-7 BS Requirements for part of duplex gap not used by SDL

	Frequency range 
	Maximum mean 

e.i.r.p.
	Measurement 

bandwidth

	-10 to 0 MHz offset from DL lower band edge or lower edge of the lowest SDL block, but above uplink upper band edge
	16 dBm per antenna
	5 MHz

	More than 10 MHz offset from DL lower band edge or lower edge of the lowest SDL block, but above uplink upper band edge 
	-4 dBm per antenna
	5 MHz


Table 2.1-8 BS Requirements for guard bands

	Frequency range 
	Maximum mean 

out-of-block e.i.r.p.
	Measurement 

bandwidth

	Spectrum between broadcasting band edge and FDD uplink lower band edge (694-703 MHz)
	-32 dBm per cell (1)
	1 MHz

	Spectrum between downlink upper band edge and downlink of 800 MHz MFCN (788-791 MHz)
	14 dBm per antenna
	3 MHz 


 (1)  In a multi sector site “cell” refers to one of the sectors.
Table 2.1-9 BS Baseline requirements for DTT spectrum

	Frequency range 
	Maximum mean 
e.i.r.p.
	Measurement 
bandwidth

	For DTT frequencies below 694 MHz where broadcasting is protected
	-23 dBm per cell (1)
	8 MHz


(1) In a multi sector site “cell” refers to one of the sectors.
The ECC decision mentions other optional elements for the use of the duplex gap of the MFCN FDD 2x 30 MHz In particular; compatibility between PPDR within 733-736/788-791MHz and SDL has been studied in CEPT Draft Report 239, currently under public consultation, [5]

Figure 5-1 shows spectrum overview for new European 700SDL band (738 – 758 MHz) and existing Band 28, Band 20, and lower duplexer of Band 28.
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Figure 2-1: Spectrum overview on low bands including 2DL CA with Band 20, and Band xy (European 700SDL new band)

Actual implementation and coexistence with B28 (lower duplex) in the same terminal and in the network has to be further studied. In [7] a preliminary technical analysis of the 700MHz band plan (B28 lower duplex) with the 700SDL option was done for the ITU-R Working Party 5D and the findings can be used for this work.

3 Proposal
It is proposed that the attached text proposal below is approved and included into TR 36.895.
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5
Frequency band arrangements and regulatory background
CEPT ECC decided during its 39th ECC Meeting in March 3 -6, 2015 to harmonised the frequency band 694 – 790 MHz.  Following the resolution of CEPT Report 53 [8] to the European Commission in response to a mandate on the 700 MHz range (694-790 MHz), the ECC has agreed, an equivalent CEPT-wide harmonising decision on the use of 700 MHz for Mobile Fixed Communication Networks (MFCN). 

ITU WRC-12 decided to allocate the frequency range 694-790 MHz in Region 1 to the mobile, except aeronautical mobile, service on a co-primary basis and identified this band for IMT. The allocation will be effective immediately after WRC-15 to be held in November 2015.

For frequency range 694 – 790 MHz CEPT has identified a channel arrangement for MFCN including FDD with 703 – 733 MHz for uplink, and 758 – 788 MHz for downlink (2 x 30 MHz). These frequency ranges are on the lower duplexer of APT 700 MHz band plan (Band 28), which will provide economies of scale and maximum inter-regional harmonisation.

ECC decision includes also the allocation of the range 738 - 758 MHz for optional unpaired frequency SDL while not preventing the use of the band for other services depending on national circumstances [8]. An unpaired frequency arrangement (SDL) on optional basis may use up to four of the following 5 MHz frequency blocks: 738 – 743 MHz, 743 – 748 MHz, 748 – 753 MHz and 753 – 758 MHz.

Table 5-1 Frequency range 694 – 791 MHz channel arrangement for European lower duplexer Band 28 and 700SDL
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The MFCN Base Station (BS) block ege mask (BEM) for the range 738 - 758 MHz for optional unpaired frequency SDL consists of several elements of in-block power limits and the out-of-block  limits. An out-of-block element consists of a baseline level and transitional levels enabling filter roll-off from in-block to baseline levels.
Based on [4] to obtain a BS BEM for a specific block in the paired DL or SDL spectrum, the BEM elements that are defined in Table 2.1-2 are used as follows:

· In-block power limit is used for the block assigned to the operator.

· Transitional regions are determined, and corresponding power limits are used. The transitional regions may overlap with guard bands and adjacent bands, in which case transitional power limits are used. Transitional requirements do not apply in MFCN UL spectrum. 

· For remaining spectrum assigned to MFCN UL and DL (including SDL spectrum, if applicable), for DTT spectrum below 694 MHz and for spectrum allocated to MFCN above 790 MHz, baseline power limits are used.

· For remaining guard band spectrum (i.e. not covered by transitional regions) guard band power limits are used. 

· For spectrum between 733 and 758 MHz not used by MFCN (including SDL), duplex gap requirements apply. 

· Less stringent technical parameters may be agreed on a bilateral or multilateral basis for the operation of MFCN in the 694-790 MHz band, providing that they comply with the technical conditions applicable for the protection of other services, applications or networks and with cross-border obligations. 

Table 5-2 BS BEM elements

	In-block
	Block for which the BEM is derived.

	Baseline
	Spectrum used for MFCN UL and DL (including SDL, if applicable), for DTT and for MFCN above 790 MHz (UL and DL). 

	Transitional region
	The transitional region applies from 0 to 10 MHz below and above the block assigned to the operator, except from in the uplink region of MFCN (703-733 MHz). 

	Guard bands 
	· Spectrum between the DTT allocation below 694 MHz and the lower edge of the MFCN uplink (694-703 MHz), 

· Spectrum between the upper edge of MFCN downlink and the lower edge of MFCN downlink above 790 MHz (if applicable) (788-791 MHz). 

In case of overlap between transitional regions and guard bands, transitional power limits are used.

	Duplex Gap 
	Spectrum in the duplex gap which is not used by SDL.  

In case of overlap between transitional regions and the part of the duplex gap not used by SDL, transitional power limits are used.


Table 5-3 BS in-block power limit

	Frequency range 
	Maximum mean 

e.i.r.p. 
	Measurement 

Bandwidth

	Block assigned to the operator 
	Not mandatory. 
In case an upper bound is desired by an administration, a value of 64 dBm/5 MHz per antenna may be applied.
	5 MHz


Table 5-4 BS baseline requirements

	Frequency range 
	Maximum mean e.i.r.p.
	Measurement 

bandwidth

	MFCN uplink frequencies (703-733 MHz) 
	-50 dBm per cell (1)
	5 MHz

	Uplink frequencies of 800 MHz band (832-862 MHz)
	-49 dBm per cell (1)
	5 MHz

	MFCN downlink frequencies (758-788 MHz), SDL blocks in the duplex gap, and downlink frequencies of 800 MHz band (791-821 MHz)
	16 dBm per antenna
	5 MHz


(1) In a multi sector site “cell” refers to one of the sectors. 

Table 5-5 BS transition requirements in the range 733-788 MHz

	Frequency range 
	Maximum mean 
e.i.r.p.
	Measurement 

bandwidth

	–10 to –5 MHz from lower block edge
	18 dBm per antenna
	5 MHz

	–5 to 0 MHz from lower block edge
	22 dBm per antenna
	5 MHz

	0 to +5 MHz from upper block edge
	22 dBm per antenna
	5 MHz

	+5 to +10 MHz from upper block edge
	18 dBm per antenna
	5 MHz


Table 5-6 BS transition requirements above 788 MHz

	Frequency range 
	Maximum mean 
e.i.r.p.
	Measurement 

bandwidth

	788-791 MHz for block with upper edge at 788 MHz
	21 dBm per antenna
	3 MHz

	788-791 MHz for block with upper edge at 783 MHz
	16 dBm per antenna
	3 MHz

	791-796 MHz for block with upper edge at 788 MHz
	19 dBm per antenna
	5 MHz 

	791-796 MHz for block with upper edge at 783 MHz
	17 dBm per antenna
	5 MHz 

	796-801 MHz for block with upper edge at 788 MHz
	17 dBm per antenna
	5 MHz


Table 5-7 BS Requirements for part of duplex gap not used by SDL

	Frequency range 
	Maximum mean 

e.i.r.p.
	Measurement 

bandwidth

	-10 to 0 MHz offset from DL lower band edge or lower edge of the lowest SDL block, but above uplink upper band edge
	16 dBm per antenna
	5 MHz

	More than 10 MHz offset from DL lower band edge or lower edge of the lowest SDL block, but above uplink upper band edge 
	-4 dBm per antenna
	5 MHz


Table 5-8 BS Requirements for guard bands

	Frequency range 
	Maximum mean 

out-of-block e.i.r.p.
	Measurement 

bandwidth

	Spectrum between broadcasting band edge and FDD uplink lower band edge (694-703 MHz)
	-32 dBm per cell (1)
	1 MHz

	Spectrum between downlink upper band edge and downlink of 800 MHz MFCN (788-791 MHz)
	14 dBm per antenna
	3 MHz 


 (1)  In a multi sector site “cell” refers to one of the sectors.
Table 5-9 BS Baseline requirements for DTT spectrum

	Frequency range 
	Maximum mean 
e.i.r.p.
	Measurement 
bandwidth

	For DTT frequencies below 694 MHz where broadcasting is protected
	-23 dBm per cell (1)
	8 MHz


(1) In a multi sector site “cell” refers to one of the sectors.
The ECC decision mentions other optional elements for the use of the duplex gap of the MFCN FDD 2x 30 MHz In particular; compatibility between PPDR within 733-736/788-791MHz and SDL has been studied in CEPT Draft Report 239, currently under public consultation [5]

Figure 5-1 shows spectrum overview for new European 700SDL band (738 – 758 MHz) and existing Band 28, Band 20, and lower duplexer of Band 28.
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Figure 5-1: Spectrum overview on low bands including 2DL CA with Band 20, and Band xy (European 700SDL new band)

Actual implementation and coexistence with B28 (lower duplex) in the same terminal and in the network has to be further studied. In [7] a preliminary technical analysis of the 700MHz band plan (B28 lower duplex) with the 700SDL option was done for the ITU-R Working Party 5D and the findings can be used for this work.

<< End of TP >>
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