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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 this 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 B1 is a subset of band 65 (B65) it) it is useful to summarize the current B1 co-existence requirements as well as the proposed B65 requirements to consider the legacy requirements associated with B1 and recent changes in the regulatory landscape in Europe. 
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)

[image: ]
Observations
1. The EN specification does not specify the 54 RB restrictions for 15MHz and 20MHz channel bandwidth as specified in 3GPP TS36.01 (Table 6.6.3.2-1 Note 26 and Note 27) to meet the specified spurious emissions levels. This may be an omission or expectation that 15MHz and 20MHz channel bandwidth are not deployed in EU or alternatively device which claim conformance to the EN specification perform better  than the 3GPP specification
 
1.2 Band 65 
B65 takes into account changes in the regulatory environment to the usage of the unpaired bands as per CEPT Report 52 and draft ECC/DEC/(15)AA. CEPT Report 52 concluded the more effective scenario for implementation is 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. CEPT Report 52 was approved for publication on 6 March 2015 by the ECC.  More recently, ECC approved two new ECC Decisions (15)02 and (15)03 for Direct Air to Ground Communications in the frequency bands 1900-1920 MHz and 5855-5875 MHz respectively. 
From ECC Decision (15)02 we note that in some countries, operators have licences for MFCN under the primary mobile allocation in this frequency band 1900-1920MHz. We also note that further work would be needed for deployment of DA2GC services in 1900-1920MHz to harmonise the technical conditions mandatory for the coexistence with the existing MFCN services as indicated in the ECC meeting report. Therefore, it may be prudent that both B1 and B65 are consistent in terms of co-existence and that B65 devices offer the same protection to the 1900-1920MHz band as currently provided by B1 devices. If there are changes to the regulatory framework as part of the harmonized standard for the air-to-ground (ATG) band, then these changes can be introduced in the 3GPP specification for both B1 and B65 in a consistent manner.
Observations:		B65 devices should offer the same protection to the 1900-1920MHz band as currently provided by B1 devices 
2 UE to UE co-existence implementation

The same spurious emission level to the 1900-1920MHz band as currently provided by B1 devices can be implemented in the 3GPP specification for a B65 device by two different methods;

Approach A:	RB restriction as currently specified for B1 devices for channel bandwidths greater than 10MHz
Approach B:	A-MPR using a network signalled value (NS_OX) to avoid a restriction of 54RB(s) for channel bandwidth greater than 10MHz

Other solutions are also possible as previously discussed in RAN4 such as reuse of NS_05, tighter emission requirements etc. but considering the long technical discussions that eventually lead to the current B1 requirements, our recommendations these should be avoided. It is also important to maintain a clear equivalency to the B1 requirement and in particularly the emission levels in view of possible changes to the regulatory framework due to the air-to-ground (ATG) band discussions.

2.1	 RB restriction 
Approach A has the benefits of following the same approach as B1 and this requirement could be in the UE to UE co-existence for the protected band as shown below
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, 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

	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
	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

	NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 25:	As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 27:	This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink



2.2 A-MPR using network signalling 	
Approach B has the benefit of meeting the same protection requirements as a B1 device however, this requirement could be specified in the A-MPR table as a network signalled value.  Results have been presented previously in RAN4 using this methodology [4] and is copied below
[bookmark: _Ref281904343][From R4-10267] Table 1 Band 1 and 7 simulation results
[bookmark: _GoBack][image: ]
Since 60RB is not an allowed RB UL transmission configuration, then the requirements would need to be specified in the next lower allowed allocations which is 54RB. Therefore we can provide the protection requirement as a Band 1 device with an allowed A-MPR based on a network signalled value as shown below
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks 
(NRB)
	A-MPR (dB)

	NS_0X
	6.6.3.3.XX
	65
	5, 10
	Table 5.6-1
	N/A

	
	
	
	15, 20
	≥ 54
	[1]



With the corresponding spurious emission limits “NS_OX” as shown below;
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5, 10, 15, 20 MHz
	

	1880 ≤ f < 1895
	-40
	1 MHz

	1895 ≤ f < 1915
	-15.5
	5 MHz

	1915 ≤ f ≤ 1920
	+1.6
	5 MHz

	NOTE 1: This requirement is applicable for any channel bandwidths within the range 1920 - 2010 MHz 
NOTE 2:   For carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz an allowed A-MPR as per Table 6.2.4-1 is allowed



The benefit of this approach is to allow a UE to support a greater than 54RB allocation with a small A-MPR and hence increase the maximum UL transmission throughput. Another benefit is than A-MPR is specified as a maximum allowed power reduction this allowing a better performing UE to meet the same emission protection level but with a lower power reduction or allowed A-MPR value
Observation:		Protection to the 1900-1920MHz band should be specified as A-MPR for ≥ 54RB allocation using a network signalled value.
3 Summary for UE to UE co-existence for Region 1
Proposal 1:	B65 devices should offer the same protection to the 1900-1920MHz band as currently provided by B1 devices 
Proposal 2:		Protection to the 1900-1920MHz band should be specified as A-MPR for ≥ 54RB allocation using a network signalled value.
4 References
[1]  	RP-150424 Revised WID:  2 GHz LTE Band for Region 1
[2] 	Way forward on harmonizing of MSS band between Region 1 and Region 3; DISH Networks, KDDI, Korean Telecoms
[3] 	EN 301 908-13 V6.2.1 Part 13: Evolved Universal Terrestrial Radio Access (E-UTRA) User Equipment (UE), en_30190813v060201p.pdf
[4] 		R4-110267; FDD-TDD Co-existence; Nokia, Renesas Electronic Europe.
4	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) 
[bookmark: _Toc283905586]------------- Start of text proposal ---------------
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 B1 is a subset of band 65 (B65) it) it is useful to summarize the current B1 co-existence requirements as well as the proposed B65 requirements to consider the legacy requirements associated with B1 and recent changes in the regulatory landscape in Europe. 
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)
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Observations
2. The EN specification does not specify the 54 RB restrictions for 15MHz and 20MHz channel bandwidth as specified in 3GPP TS36.01 (Table 6.6.3.2-1 Note 26 and Note 27) to meet the specified spurious emissions levels. This may be an omission or expectation that 15MHz and 20MHz channel bandwidth are not deployed in EU or alternatively device which claim conformance to the EN specification perform better  than the 3GPP specification
 
Band 65 
B65 takes into account changes in the regulatory environment to the usage of the unpaired bands as per CEPT Report 52 and draft ECC/DEC/(15)AA. CEPT Report 52 concluded the more effective scenario for implementation is 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. CEPT Report 52 was approved for publication on 6 March 2015 by the ECC.  More recently, ECC approved two new ECC Decisions (15)02 and (15)03 for Direct Air to Ground Communications in the frequency bands 1900-1920 MHz and 5855-5875 MHz respectively. 
From ECC Decision (15)02 we note that in some countries, operators have licences for MFCN under the primary mobile allocation in this frequency band 1900-1920MHz. We also note that further work would be needed for deployment of DA2GC services in 1900-1920MHz to harmonise the technical conditions mandatory for the coexistence with the existing MFCN services as indicated in the ECC meeting report. Therefore, it may be prudent that both B1 and B65 are consistent in terms of co-existence and that B65 devices offer the same protection to the 1900-1920MHz band as currently provided by B1 devices. If there are changes to the regulatory framework as part of the harmonized standard for the air-to-ground (ATG) band, then these changes can be introduced in the 3GPP specification for both B1 and B65 in a consistent manner.
Observations:		B65 devices should offer the same protection to the 1900-1920MHz band as currently provided by B1 devices 
7.2.1 UE to UE co-existence implementation

The same spurious emission level to the 1900-1920MHz band as currently provided by B1 devices can be implemented in the 3GPP specification for a B65 device by two different methods;

Approach A:	RB restriction as currently specified for B1 devices for channel bandwidths greater than 10MHz
Approach B:	A-MPR using a network signalled value (NS_OX) to avoid a restriction of 54RB(s) for channel bandwidth greater than 10MHz

Other solutions are also possible as previously discussed in RAN4 such as reuse of NS_05, tighter emission requirements etc. but considering the long technical discussions that eventually lead to the current B1 requirements, our recommendations these should be avoided. It is also important to maintain a clear equivalency to the B1 requirement and in particularly the emission levels in view of possible changes to the regulatory framework due to the air-to-ground (ATG) band discussions.

RB restriction 
Approach A has the benefits of following the same approach as B1 and this requirement could be in the UE to UE co-existence for the protected band as shown below
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, 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

	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
	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

	NOTE 15:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 25:	As exceptions, measurements with a level up to the applicable requirement of -36 dBm/MHz is permitted for each assigned E-UTRA carrier used in the measurement due to 3rd harmonic spurious emissions. An exception is allowed if there is at least one individual RB within the transmission bandwidth (see Figure 5.6-1) for which the 3rd harmonic totally or partially overlaps the measurement bandwidth (MBW).
NOTE 26: For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.
NOTE 27:	This requirement is applicable for any channel bandwidths within the range 1920 - 1980 MHz with the following restriction: for carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz the requirement is applicable only for an uplink



A-MPR using network signalling 	
Approach B has the benefit of meeting the same protection requirements as a B1 device however, this requirement could be specified in the A-MPR table as a network signalled value.  Results have been presented previously in RAN4 using this methodology [4] and is copied below
[From R4-10267] Table 2 Band 1 and 7 simulation results
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Since 60RB is not an allowed RB UL transmission configuration, then the requirements would need to be specified in the next lower allowed allocations which is 54RB. Therefore we can provide the protection requirement as a Band 1 device with an allowed A-MPR based on a network signalled value as shown below
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks 
(NRB)
	A-MPR (dB)

	NS_0X
	6.6.3.3.XX
	65
	5, 10
	Table 5.6-1
	N/A

	
	
	
	15, 20
	≥ 54
	[1]



With the corresponding spurious emission limits “NS_OX” as shown below;
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5, 10, 15, 20 MHz
	

	1880 ≤ f < 1895
	-40
	1 MHz

	1895 ≤ f < 1915
	-15.5
	5 MHz

	1915 ≤ f ≤ 1920
	+1.6
	5 MHz

	NOTE 1: This requirement is applicable for any channel bandwidths within the range 1920 - 2010 MHz 
NOTE 2:   For carriers of 15 MHz bandwidth when carrier centre frequency is within the range 1927.5 - 1929.5 MHz and for carriers of 20 MHz bandwidth when carrier centre frequency is within the range 1930 - 1938 MHz an allowed A-MPR as per Table 6.2.4-1 is allowed




The benefit of this approach is to allow a UE to support a greater than 54RB allocation with a small A-MPR and hence increase the maximum UL transmission throughput. Another benefit is than A-MPR is specified as a maximum allowed power reduction this allowing a better performing UE to meet the same emission protection level but with a lower power reduction or allowed A-MPR value
Observation:		Protection below1920MHz band should be specified as A-MPR using a network signalled value.




image1.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.





image2.emf
20 MHz Uplink 

allocation size

PA 1 B7

A-MPR

PA 2 B7

A-MPR

15 MHz Uplink 

allocation size

PA 1 B7

A-MPR

PA 2 B7

A-MPR

10 MHz Uplink 

allocation size

PA 1 B7

A-MPR

PA 2 B7

A-MPR

5 MHz Uplink 

allocation size

PA 1 B7

A-MPR

PA 2 B7

A-MPR

100 1.0 0.8 75 0.7 0.8 50 0.0 0.4 25 0 0

90 0.9 0.8 64 0.2 0.7 40 0.0 0.0 20 0 0

80 0.7 0.7 60 0.0 0.7 30 0.0 0.0 10 0 0

75 0.7 0.9 50 0.0 0.4 20 0.0 0.0 5 0 0

64 0.3 0.8 40 0.0 0.0 10 0.0 0.0 1 0 0

60 0.0 0.8 30 0.0 0.0 5 0.0 0.3

50 0.0 0.4 20 0.0 0.0 1 0 0.24

40 0.0 0.0 10 0.0 0.2

30 0.0 0.0 5 0.0 0.3

20 0.0 0.0 1 0 0.3

10 0.0 0.3

5 0.0 0.4

1 0.0 0.3

  Results  show  that   approximately   1 dB of A - MPR is required for 15 and 20 MH z   LTE channel bandwidths when UL  allocation  size is L_CRB > 60. For 5 and 10 MHz LTE channel bandwidths there is no need for A - MPR.  


