
TSG-RAN Working Group 4 (Radio) meeting #76
R4-154939
Beijing, P.R. China, 24 - 28 August, 2015


Source:
Ericsson
Title:
TP to TR36.xxx: SDL co-existence and co-location with PPDR UL 733-736 MHz
Agenda item:
7.28
Document for:
Approval
1
Introduction
A WI to specify a SDL band in the 700MHz spectrum was approved in [1]. The WID refers to ECC Decision (15)01, where the frequency allocation is as in Figure 1.1
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Figure 1-1: Spectrum overview on European B28 lower duplex option and 700SDL (ECC Decision (15)01)

The ECC Decision also states that 

the optional element within the MFCN frequency arrangement provides flexibility for administrations to choose between different options, including ‘non MFCN’ options such as PPDR, PMSE, M2M, for the use of the duplex gap of the MFCN FDD 2x 30 MHz.

where the optional element within the MFCN refers to the SDL allocation.

In Draft Report 239, a compatibility study has been made to understand the impact of the allocation of spectrum for PPDR within the 700MHz. In particular, the allocation of PPDR within 698-703/753-758MHz and 733-736/788-791MHz has been considered. 698-703/753-758MHz and SDL cannot be deployed simultaneously in the same country due to co-channel interference. However, 733-736/788-791MHz could potentially be allocated in the same region as SDL.
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Figure 1-2: 2x5 MHz and 2x3 MHz option (Draft Report 239)

In this contribution, we consider co-existence between PPDR UL 733-736MHz and SDL 738-758MHz
2
Discussion

2.1
BS co-existence between PPDR UL 733-736MHz and SDL 738-758MHz
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 1 and Figure 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 1: SDL filter simulations for colocation with PPDR UL [Draft ECC Report 239]
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Figure 2: PPDR UL filter simulations for colocation with SDL [Draft ECC Report 239]
Figure 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 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.
2.2
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. 
2.3
Co-existence requirements in 3GPP
The optional spectrum for PPDR within 733-736/788-791MHz is covered by 3GPP Band 28. Band 28 UL is less than 10MHz from SDL and thus the requirement for BS co-existence does not apply, according to the definition of such requirement. To ensure requirements for BS co-existence, an additional comment can be added in the Additional spurious emission requirements as follows (Tables from TS 36.104). SDL 700MHz is named Band [67] as proposed in [2] 
Table 6.6.4.3.1-1: 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 733-736MHz


Table 6.6.4.3.1-2: 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 733-736MHz


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).
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TEXT PROPOSAL:

<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]
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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.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 733-736MHz


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 733-736MHz


<end of text proposal >
3GPP


