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1
Introduction
A WI to specify a SDL band in the 700MHz spectrum was approved in [1]. In this contribution, we present the analysis of ECC Decision (15)01 and propose the specification of requirements in the 3GPP specifications considering the regulatory requirements.
This document also incorporates the text proposal included in  R4-154939, following RAN4 request
2
Discussion

2.1
CEPT ECC Decision (15)01
The following is included in the CEPT ECC Decision (15)01:

The block sizes shall be in multiples of 5 MHz, which does not preclude smaller channel bandwidths within a block; 

· A paired frequency arrangement (FDD); 

· terminal station transmitter: 703-733 MHz; 

· base station transmitter: 758-788 MHz; 

· An unpaired frequency arrangement (SDL) on optional basis; 

· SDL using ‘zero or up to four’ of the following frequency blocks: 738-743 MHz, 743-748 MHz, 748-753 MHz and 753-758 MHz. The decision on the number of contiguous blocks would be taken at national level. This approach ensures flexibility for combination with other options identified by CEPT in considering n). 

	694-703
	703-708
	708-713
	713-718
	718-723
	723-728
	728-733
	733-738
	738-743
	743-748
	748-753
	753-758
	758-763
	763-768
	768-773
	773-778
	778-783
	783-788
	788-791

	Guard band 


	Uplink


	Gap
	SDL

(A)
	Downlink


	Guard band



	9 MHz
	30 MHz (6 blocks of 5 MHz)
	5 MHz
	20 MHz (zero up to four blocks of 5 MHz)
	30 MHz (6 blocks of 5 MHz)
	3 MHz


(A) SDL Option: “The zero or up to 4 blocks of 5 MHz approach” provides flexibility for combination with other options being considered in CEPT (see considering n).

2.1.1
LRTC (Least Restrictive Technical Conditions) for BS

The LRTC for the BS are included in the CEPT ECC Decision (15)01. The derivation of these requirements is included in CEPT Report 53. The figure below shows the different power limitations considered by CEPT. 
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Figure 1: Illustration of a general block-edge mask (CEPT Report 53)
In-block limit is defined as the power within the licensed block. CEPT decided not to include any restriction on maximum in-block level. 

Transition level is the emission between 0-10MHz from the DL signal (represented in Orange in Figure 2) and baseline level refers to the emission level protection of MFCN UL and DL, and MFCN above 790 MHz (UL and DL) or 3GPP Band 20 (represented in pink in Figure 2). Other requirements to protect DTT below 694MHz (represented in grey in Figure 2) as well as the frequencies 694-703MHz and 788-791MHz (represented in purple in Figure 2) are specified. 








Figure 2: Frequency applicability of transition level, baseline level and other requirements
The CEPT LRTC are specified in terms of EIRP. The derivation of these levels are based on the 3GPP requirements (a the ARP) and takes into account a certain assumed antenna gain. Following, we do a more careful analysis.
The transition levels are derived from the 3GPP SEM Category B (Option 1) in TS 36.104. MFCN DL and Band 20 DL protection (baseline requirements) is also derived from this SEM. Thus Category B (Option 1) spectrum mask should apply for this operating band. We note that the MSR specifications (37.104) contain a single mask which is more stringent than Category B (Option 1) and this will still apply for an MSR BS.
The UL protection of MFCN and Band 20 (baseline protection levels) is defined by CEPT by a Minimum Coupling Loss (MCL) approach for a base-to-base line-of-sight interference scenario between a transmitting BS and a receiving BS at a certain separation. 3GPP specifies requirements for BS co-existence, thus, it seems logical to specify include requirements for BS co-existence between SDL 700MHz and MFCN UL, Band 20 UL.  
Protection of MFCN DL, SDL and 800MHz DL (baseline levels) for an offset beyond 10MHz is is derived from the 3GPP SEM Category B (Option 1) in TS 36.104. As part of the BS co-existence requirements, DL protection is -52dBm/MHz at 10MHz from the DL operating on which the aggressor operates. This requirement is tighter than the SEM and thus will allow operators to fulfil the CEPT requirements in an easier manner. 
We note that MFCN corresponds to the lowest 30MHz of Band 28, while SDL overlaps with some frequencies of Band 28. It is necessary to include a statement under the BS spurious emissions for co-existence to clarify the frequency range on which the requirements apply,

DTT protection as well as protection of the guardband 694-703MHz is also specified in the decision. The protection of this range is covered by the general spurious emission requirements of -36dBm/100kHz 
2.1.2
LRTC (Least Restrictive Technical Conditions) for UE

Only the UE TX requirements are part of the ECC Decision. They do not apply to this operating band as it is defined as SDL spectrum.
2.2
Conclusions on 3GPP BS and UE requirements considering the LRTC

· No UE requirements for SDL are included in the ECC Decision 

· BS SEM Category B (Option 1) requirements applies in TS 36.104. The same BS SEM as for other bands applies in TS 37.104, which is more stringent than that in TS 36.104

· The standard BS spurious emissions for DL protection level, -52dBm/MHz applies to the SDL band. Band 28 DL is covered by the BS spurious emissions for co-existence. Exclusions statements are needed between Band 28 DL and SDL

· Band 20 UL protection and Band 28 UL protection are covered by the BS spurious emissions for co-existence. Band. An statement is needed for BS operating in SDL 700MHz towards Band 28 UL to include the frequency range which needs to be protected.
· Band 20 DL is already covered by the BS spurious emissions for co-existence.

3 Proposal
It is proposed that the attached text proposal below is approved and included in the TR for LTE Advanced 2 Band Carrier Aggregation (2DL/1UL) of Band 20 and Band xy (new band European 700SDL). Note that the SDL 700MHz band is referred as Band [67] in the TP as proposed in [2].
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<start of text proposal >
6
List of band specific issues for the European 700 Supplemental Downlink band (738-758 MHz)
<next change >
7.1 
 Co-existence with PPDR UL 733-736MHz
7.1.1
BS co-existence 
PPDR UL and SDL are separated by 2MHz. The Draft ECC Report 239 contains an analysis on BS-BS co-existence and co-location between PPDR UL and SDL. Below, we summarize the findings

Three scenarios are being analyzed in this Draft Report

· Scenario 1: Fulfilment of the LRTC in ECC/DEC/(15)01

· Scenario 2: Fulfilment of 3GPP requirements for coexistence or colocation between PPDR and SDL
Scenario 1 only considers the feasibility of a SDL filter to fulfil the regulatory requirements in ECC Decision (15)01 for protection of PPDR UL, i.e. -52 dBm/3MHz EIRP. The analysis assumes 15 dBi antenna gain and concludes that it is possible to create such filters in the BS without the need of external filter. The ECC Decision does not include any RX requirements and thus the feasibility of PPDR UL was not done. However, it is recognized in the report that such filter is needed for proper performance of PPDR.

Scenario 2 looks into BS-BS co-existence and BS-BS co-location from both PPDR UL (blocking rejection) and SDL perspective (unwanted emissions). Figure 7.1.11 and- Figure 7.1.1-2 include filter simulations at room temperature for BS-BS co-location from Draft ECC Report 239. The required filter rejection characteristics also consider attenuation from the receiver chain to reflect a realistic design. Figure 1 shows that the IL at the lowest frequencies of SDL is close to 4dB, which will imply high performance degradation of the lowest SDL frequencies. The IL across the PPDR UL filter is also high to be able to reject a blocker from SDL with 1dB degradation.
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Figure 7.1.1-1: SDL filter simulations for colocation with PPDR UL [Draft ECC Report 239]
[image: image3.png]o
2|
4
3

3-Msin 521 P

[\

%

7]

1M 51521 Utz

oo
—"s2rron
— S2umzcon

o ™ ™

)





Figure 7.1.1-2: PPDR UL filter simulations for colocation with SDL [Draft ECC Report 239]
Figure 7.1.1-3 includes the PPDR UL filter performance, included in Draft ECC Report 239. It shows that co-existence is easier while still implying high IL in the PPDR UL.
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Figure 7.1.1-3: PPDR UL filter simulations for coexistence with SDL

The Draft Reports concludes that coexistence is possible between SDL and PPDR with 2 MHz offset and higher than standard insertion loss for PPDR Rx filter more than 2 MHz separation between PPDR UL and SDL are needed to allow for colocation. Further simulations show that 5 MHz or larger offset is recommended
Site solutions are also mentioned as a way to manage co-location.
7.1.2
UE co-existence between PPDR UL 733-736MHz and SDL 738-758MHz

A UE supporting PPDR within 733-736/788-791MHz will most likely reuse the Band 28 radios. Band 28 UL and SDL have some overlap and thus the emissions from such a UE towards SDL are the spectrum emission mask requirements specified in TS 36.101. 
8.x 
BS requirements
8.x.1 
Operating band unwanted emissions 
The BS Operating band unwanted emissions Category B (Option 1) requirements applies to SDL BS in TS 36.104. since these are the levels used by ECC to set the LRTC

TS 37.104 include a single mask for unwanted emissions. This is more stringent than Category B (Option 1) and applies to a SDL BS
8.x.2 
Additional spurious emissions requirements
Table 8.x.2-1 and 8.x.2-2 reflect the changes needed in in Clause 6.6.4.3 of TS 36.104 and Clause 6.6.4.5.4 of TS 36.141 as well as in Clause 6.6.1.3 of TS 37.104 and Clause 6.6.1.5.5 of  TS 37.141
Table 8.x.2-1: BS Spurious emissions limits for E-UTRA BS for co-existence with systems operating in other frequency bands

	System type for E-UTRA to co-exist with
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band 28
	758 - 803 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 28, 44 or [67].

	
	703 - 748 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 28, since it is already covered by the requirement in subclause 6.6.4.2. This requirement does not apply to E-UTRA BS operating in Band 44. For E‑UTRA BS operating in Band [67], it applies between 703-736 MHz. 

	E-UTRA Band [67]
	738 – 758 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 28 or Band [67].

	E-UTRA Band 44
	703 - 803 MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 28, 44 or [67]..


Table 8.x.2-2: Home BS Spurious emissions limits for co-existence with Home BS operating in other frequency bands
	Type of coexistence BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	E-UTRA Band 28
	703 – 748 MHz
	-71 dBm
	100 kHz
	This requirement does not apply to Home BS operating in band 28, since it is already covered by the requirement in sub-clause 6.6.4.2. This requirement does not apply to Home BS operating in Band 44. For E‑UTRA BS operating in Band [67], it applies between 703-736 MHz.

	E-UTRA Band 44
	703 - 803 MHz
	-71 dBm
	100 kHz
	This is not applicable to Home BS operating in Band 28, 44 or [67]..


<end of text proposal >
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