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Abstract 
This document is a text proposal for section 7.2 (UE to UE co-existence) for Region 1 which is aligned with the RAN WI [1] and the agreed way forward [2] where the agenda item should only address Region 1 issues for  co-existence with 3GPP services in the adjacent bands
1 [bookmark: _Toc354623709]UE to UE co-existence 
In this paper we summarize the UE co-existence discussions and clarify how to specify new Band 65 (B65) requirements. As it is expected that the UE will support both Band 1 (B1) and Band 65 (B65) it is useful to summarize the current B1 co-existence requirements as well as the proposed B65 requirements to consider the legacy requirements and account for recent changes in the regulatory landscape in Europe for co-existence with adjacent TDD bands highlighted in red in Figure 1-1 below.
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Figure 1-1:  Band 1/ 65 and adjacent 3GPP bands

Figure 1-1 shows the two new scenarios DA2GC and VLCC for the TDD bands in 1900-1920MHz and 2010-2025MHz taken from CEPT Report 52.  Also, ECC/DEC/(15)AA which is the harmonised use of broadband Direct Air-to-Ground Communications (DA2GC systems in the frequency band 1900-1920 MHz) which is in the Public Consultation phase
In the following sections we look at the UE to UE co-existence issues for the above scenarios in terms for both a B1 and B65 device
1.1	Band 1
In the EU, the current UE regulatory requirements are defined in the following European Standards (EN) Harmonised standards covering the essential requirements of article 3.2 of the R&TTE Directive for 3GPP IMT cellular networks 
· EN 301 908-2 V6.2.1 Part 2: CDMA Direct Spread (UTRA FDD) User Equipment (UE) 
· EN 301 908-6 V5.2.1 Part 6: CDMA TDD (UTRA TDD) User Equipment (UE) 
· EN 301 908-13 V6.2.1 Part 13: Evolved Universal Terrestrial Radio Access (E-UTRA) User Equipment (UE)

Considering EN 301 908-13 V6.2.1 Part 13 Part 13 [1] the following requirements are applicable to terminals supporting Band 1 
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Co-existence between Band 1 and Band 33 
This requirement is applicable for any channel bandwidths within the range 1920 - 1980MHz 
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40dBm/MHz for 1880-1895 MHz
Note: The EN specification does not specify the additional 3GPP restriction which may be an omission or expectation that 15MHz and 20MHz channel bandwidth are not deployed in EU. The 3GPP restrictions are for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938MHz. In this case the requirements are applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
Co-existence between Band 1 and Band 34
There is a co-existing requirement between Band 1 and Band 34 
· -50dBm/5MHz for 2010-2025MHz
This was a 3GPP requirement which was transposed into the Harmonised specifications for Band 1 noting  Band 1 is 30MHz away from Band 34.
1.2 Band 65 
B65 should support to try and maintain the B1 requirements but needs to take into account changes in the regulatory environment to the usage of the TDD bands as per CEPT Report 52 and ECC/DEC/(15)AA. CEPT Report 52 considered three scenarios for the use of the unpaired bands but concluded for future harmonisation that Scenario 2, as the more effective scenario for implementation of all three usage categories: DA2GC based on TDD, VLCC and DECT/SRD. CEPT Report 52 was approved for publication on 6 March 2015 by the ECC. 
Scenario 2 consists of the deployment of a broadband Direct-Air-to-Ground Communication (DA2GC) within the frequency band 1900-1920MHz and VLCC (Video link and Cordless Camera) for PMSE and ad-hoc PPDR in the frequency band 2010-2025MHz as shown below in Figure 1.2-1. 
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Figure 1.2-1: Scenario 2 from CEPT Report 52
We note for the CEPT Report 52 Executive summary [cite] “Studies have been carried out with regard to the candidate applications as described in the EC Mandate by considering various scenarios. The results of all these studies are provided in detail in other CEPT deliverables (ECC Report 209 [27] and ECC Report 220 [29]). The potential harmonised uses of the 1900-1920 MHz and 2010-2025 MHz could in theory be combined in various ways, either in one or in both unpaired bands, resulting in a considerable number of options. Due to the high level of complexity, and even the infeasibility of some of those options, the investigations proceeded on the basis of two scenarios, as shown in Figures 1 to 4 and described in section 5, This is also a result of the responses to the ‘Call for Inputs’. Relevant compatibility and sharing aspects have been taken into account with regard to these two scenarios, which provide the possibility of spectrum sharing amongst radio applications as required in Task 3 of the Mandate. Therefore there was no need to complete all other studies which are not in line with the two selected scenarios.” 
Therefore, it is not clear if the current harmonised specifications for B1 should be amended. For B65 it does not appear necessary for 3GPP to address these new adjacent scenarios for the services deployed in frequency band 1900-1920MHz and 2010-2025MHz. as shown below;
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Figure 1.2-2: B65 co-existence 

Co-existence between Band 65 and 1900-1920 MHz band
Although, it does not appear necessary for 3GPP to address further co-existence scenarios for these new services, it may be prudent to continue to offer the same protection to the 1880-1900MHz and 1900-1920MHz bands as currently provided by B1 devices for this adjacent spectrum.  In this case the following B1 requirements would only be applicable when NS_X is signaled by the network and therefore under operator control. In which case 
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40dBm/MHz for 1880-1895MHz

In this case we can also include the 3GPP UE uplink 54 RB restriction to account for deployment of 15 MHz and 20MHz channel bandwidths when carrier centre frequency is within the range 1927.5 - 1929.5MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938MHz. So in this case for Region I no NS is signalled for B65 device but can be signalled if the devices roams to network expecting B1 behaviour 

Co-existence between Band 65 and 2010-2025MHz 
Although it does not appear necessary for 3GPP to address further co-existence scenarios for these new services, it may be prudent to offer the same protection as currently offered today for B1 → B33,  B1→B39 and B7 → B38 (see figure 1.2-2) when the UL/DL 3GPP bands are adjacent. 
[image: ]
Figure 1.2-3: Protection to 2010-2025 is similar as B7 → B38 and similar to B1→ B33 and B1→ B39
In this case the following requirements would only be applicable when NS_X is signaled by the network and therefore under operator control
· +1.6dBm/5MHz for 2010-2015MHz	
· -15.5dBm/5MHz for 2015-[2035] MHz
· -40dBm/MHz for [ ] MHz

This requirement would be applicable for any channel bandwidths within the range 1920 - 2010MHz with the following restriction: for carriers of 15MHz bandwidth when carrier centre frequency is within the range [ ] MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range [  ] MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB
2.0	B65 Summary for UE to UE co-existence for Region 1
Both regional and co-existence requirements are shown below in Table 3-1 and Figure 3-1 or B1 and B65. Requirements which are applicable when NS_X is signalled are highlighted in red for B65. It is interesting to note a B1 will always have to provide a restricted RB solution in Region 1 whereas for a B65 device this is flexible and is under network control 
Table 3-1: Spurious emission for Region 1 (B1 and B65)

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	1
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1

	
	Frequency range
	1880
	- 
	1895
	-40
	1

	
	Frequency range
	1895
	- 
	1915
	-15.5
	5

	
	Frequency range
	1915
	- 
	1920
	1.6
	5

	
	
	
	
	
	
	

	65
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 65
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	Frequency range
	1839.9
	- 
	1879.9
	-50
	1

	
	Frequency range
	1880
	- 
	1895
	-40
	1

	
	Frequency range
	1895
	- 
	1915
	-15.5
	5

	
	Frequency range
	1915
	- 
	1920
	1.6
	5

	
	Frequency range
	2010
	- 
	2015
	1.6
	5

	
	Frequency range
	2015
	- 
	2035
	-15.5
	5
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Figure 3-1: B65 Region 1 co-existence requirements 

3	TP for TR 36.862		
It is proposed that the attached text proposal in Section 1 and 2 is approved and included in TR 36.862 sub-clause 7.2 (UE to UE co-existence) 
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7	General issues
7.1	UE architecture protecting existing Band 1 requirements

7.2	UE-to-UE co-existence issues with other 3GPP bands
As it is expected that the UE will support both Band 1 (B1) and Band 65 (B65) it is useful to summarize the current B1 co-existence requirements as well as the proposed B65 requirements to consider the legacy requirements and account for recent changes in the regulatory landscape in Europe for co-existence with adjacent TDD bands highlighted in red in Figure 7.2-1 below.
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Figure 7.2-1:  Band 1/ 65 and adjacent 3GPP bands

Figure 7.2-1 shows the two new scenarios DA2GC and VLCC for the TDD bands in 1900-1920MHz and 2010-2025MHz taken from CEPT Report 52.  Also, ECC/DEC/(15)AA which is the harmonised use of broadband Direct Air-to-Ground Communications (DA2GC systems in the frequency band 1900-1920 MHz) which is in the Public Consultation phase
In the following sections we look at the UE to UE co-existence issues for the above scenarios in terms for both a B1 and B65 device
7.2.1		Band 1
In the EU, the current UE regulatory requirements are defined in the following European Standards (EN) Harmonised standards covering the essential requirements of article 3.2 of the R&TTE Directive for 3GPP IMT cellular networks 
· EN 301 908-2 V6.2.1 Part 2: CDMA Direct Spread (UTRA FDD) User Equipment (UE) 
· EN 301 908-6 V5.2.1 Part 6: CDMA TDD (UTRA TDD) User Equipment (UE) 
· EN 301 908-13 V6.2.1 Part 13: Evolved Universal Terrestrial Radio Access (E-UTRA) User Equipment (UE)

Considering EN 301 908-13 V6.2.1 Part 13 Part 13 [1] the following requirements are applicable to terminals supporting Band 1 
[image: ]
Co-existence between Band 1 and Band 33 
This requirement is applicable for any channel bandwidths within the range 1920 - 1980MHz 
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40dBm/MHz for 1880-1895 MHz
Note: The EN specification does not specify the additional 3GPP restriction which may be an omission or expectation that 15MHz and 20MHz channel bandwidth are not deployed in EU. The 3GPP restrictions are for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938MHz. In this case the requirements are applicable only for an uplink transmission bandwidth less than or equal to 54 RB.
Co-existence between Band 1 and Band 34
There is a co-existing requirement between Band 1 and Band 34 
· -50dBm/5MHz for 2010-2025MHz
This was a 3GPP requirement which was transposed into the Harmonised specifications for Band 1 noting Band 1 is 30MHz away from Band 34.
7.2.2 Band 65 
B65 should support to try and maintain the B1 requirements but needs to take into account changes in the regulatory environment to the usage of the TDD bands as per CEPT Report 52 and ECC/DEC/(15)AA. CEPT Report 52 considered three scenarios for the use of the unpaired bands but concluded for future harmonisation that Scenario 2, as the more effective scenario for implementation of all three usage categories: DA2GC based on TDD, VLCC and DECT/SRD. CEPT Report 52 was approved for publication on 6 March 2015 by the ECC. 
Scenario 2 consists of the deployment of a broadband Direct-Air-to-Ground Communication (DA2GC) within the frequency band 1900-1920MHz and VLCC (Video link and Cordless Camera) for PMSE and ad-hoc PPDR in the frequency band 2010-2025MHz as shown below in Figure 1.2-1. 
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Figure 7.2.2-1: Scenario 2 from CEPT Report 52
We note for the CEPT Report 52 Executive summary [cite] “Studies have been carried out with regard to the candidate applications as described in the EC Mandate by considering various scenarios. The results of all these studies are provided in detail in other CEPT deliverables (ECC Report 209 [27] and ECC Report 220 [29]). The potential harmonised uses of the 1900-1920 MHz and 2010-2025 MHz could in theory be combined in various ways, either in one or in both unpaired bands, resulting in a considerable number of options. Due to the high level of complexity, and even the infeasibility of some of those options, the investigations proceeded on the basis of two scenarios, as shown in Figures 1 to 4 and described in section 5, This is also a result of the responses to the ‘Call for Inputs’. Relevant compatibility and sharing aspects have been taken into account with regard to these two scenarios, which provide the possibility of spectrum sharing amongst radio applications as required in Task 3 of the Mandate. Therefore there was no need to complete all other studies which are not in line with the two selected scenarios.” 
Therefore, it is not clear if the current harmonised specifications for B1 should be amended. For B65 it does not appear necessary for 3GPP to address these new adjacent scenarios for the services deployed in frequency band 1900-1920MHz and 2010-2025MHz. as shown below;
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Figure 7.2.2-2: B65 co-existence 

Co-existence between Band 65 and 1900-1920 MHz band
Although, it does not appear necessary for 3GPP to address further co-existence scenarios for these new services, it may be prudent to continue to offer the same protection to the 1880-1900MHz and 1900-1920MHz bands as currently provided by B1 devices for this adjacent spectrum.  In this case the following B1 requirements would only be applicable when NS_X is signaled by the network and therefore under operator control. In which case 
· +1.6dBm/5MHz for 1915-1920 MHz	
· -15.5dBm/5MHz for 1895-1915MHz
· -40dBm/MHz for 1880-1895MHz

In this case we can also include the 3GPP UE uplink 54 RB restriction to account for deployment of 15 MHz and 20MHz channel bandwidths when carrier centre frequency is within the range 1927.5 - 1929.5MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938MHz. So in this case for Region I no NS is signalled for B65 device but can be signalled if the devices roams to network expecting B1 behaviour 

Co-existence between Band 65 and 2010-2025MHz 
Although it does not appear necessary for 3GPP to address further co-existence scenarios for these new services, it may be prudent to offer the same protection as currently offered today for B1 → B33,  B1→B39 and B7 → B38 (see figure 1.2-2) when the UL/DL 3GPP bands are adjacent. 
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Figure 7.2.2-3: Protection to 2010-2025 is similar as B7 → B38 and similar to B1→ B33 and B1→ B39
In this case the following requirements would only be applicable when NS_X is signaled by the network and therefore under operator control
· +1.6dBm/5MHz for 2010-2015MHz	
· -15.5dBm/5MHz for 2015-[2035] MHz
· -40dBm/MHz for [ ] MHz

This requirement would be applicable for any channel bandwidths within the range 1920 - 2010MHz with the following restriction: for carriers of 15MHz bandwidth when carrier centre frequency is within the range [ ] MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range [  ] MHz the requirement is applicable only for an uplink transmission bandwidth less than or equal to 54 RB
7.3		B65 Summary for UE to UE co-existence for Region 1
Both regional and co-existence requirements are shown below in Table 3-1 and Figure 3-1 or B1 and B65. Requirements which are applicable when NS_X is signalled are highlighted in red for B65. It is interesting to note a B1 will always have to provide a restricted RB solution in Region 1 whereas for a B65 device this is flexible and is under network control 
Table 7.3-1: Spurious emission for Region 1 (B1 and B65)

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)

	1
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1

	
	Frequency range
	1880
	- 
	1895
	-40
	1

	
	Frequency range
	1895
	- 
	1915
	-15.5
	5

	
	Frequency range
	1915
	- 
	1920
	1.6
	5

	
	
	
	
	
	
	

	65
	E-UTRA Band 1, 5, 7, 8, 11, 18, 19, 20, 21, 22, 26, 27, 28, 31, 32, 38, 40, 41, 42, 43, 44, 65
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	E-UTRA Band 3, 34
	FDL_low 
	- 
	FDL_high
	-50
	1

	
	Frequency range
	1839.9
	- 
	1879.9
	-50
	1

	
	Frequency range
	1880
	- 
	1895
	-40
	1

	
	Frequency range
	1895
	- 
	1915
	-15.5
	5

	
	Frequency range
	1915
	- 
	1920
	1.6
	5

	
	Frequency range
	2010
	- 
	2015
	1.6
	5

	
	Frequency range
	2015
	- 
	2035
	-15.5
	5
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Figure 7.3-1: B65 Region 1 co-existence requirements 

image3.emf
 


image4.png
Space
Research

Mss PMSE

2010 MHz 2020 WHz 2025 MHz





image5.emf
3GPP B3

DEFAULT

1880 1920 2010



-50/1MHz B65 

DECT DA2GC  B1 MSS BAND VLCC

1880 1900 1920 1980 2010 2025


image6.png
2575 | _2570 _ 2575

2595





image7.emf
3GPP B3

1915

DEFAULT 1.6/5M

DEFAULT

1915

NS_X1 1.6/5M 1.6/5M

B65  -15.5/5MHz

1880 1900 1920 1980 2010 2025

2010 1920

-50/1MHz B65 

1880 1900 1920 2010 2025

-50/1MHz -40dBm/1MHz -15.5/5MHz

-50/1MHz -40dBm/1MHz -15.5/5MHz B1 -50dBm/MHz



B33/DA2GC B65 B34/VLCC

1880 1900 1920 1980 2010 2025


image1.png
1900

2200

1920 2010 2025 2110 2170
3]s i T[T wsseano 11 1 L) 1
- — — = T===-1
TDD Band a) I UTRA Band | TDD Band b) 1 UTRA Band |
TDD B33 1 E-UTRA Band 1 1 TDD B34 1 E-UTRA Band XXXX Lower duplexer
1 ! |
DA2GC 1 E-UTRA Band 65 T VLCC 1 E-UTRA Band 65
_——— = |
20 MHz (TDD) 60 MHz (FDD UL) 30 MHz (FDD UL) 15 MHz (TDD) 60 MHz (FDD DL) 30 MHz (FDD DL)





image2.png
EN 301-908-13 V6.2.1 (2013-10) Table 4.2.4.1.2-3: Spurious emissions band UE co-existence limits

Spurious emission
EuTRA Maximum [ o
Band Protected band Frequency range (MHz) | Level Note
(MHz)
(dBm)
EUTRA Band 1,7, 5, 20, 3, 40,
Py Foea| - [Fonan 50 1
E-UTRA Band 3,34 ool 7 =) T T
1 Frequency range 1880 — [1895 0 1
Frequency range 1895 [1915 DS B
Frequency range 1515 [1920 e B
Frequency range Tg395 - [18799 =) 1
\otEs | Tese reaurements aio apply for he frequency ranges that are less than FOOB (lkz) n Table $2.4.1.2:2
from the edge of the channel bandwidih.





