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1 Introduction
There are two fundamental options for handling the coexistence between adjacent bands:
1. decrease the power of the aggressor (not an option for the BS)

2. a frequency separation 
Band 38 is located in the Band 7 duplex gap in the 3GPP specifications, without any guard band between FDD and TDD. For the terminal this may be manageable depending on the actual separation of a FDD aggressor and a TDD victim user in a cell. The requirements for UE unwanted emission can be relaxed allowing the UE to meet these, but this will not make the interference problem go away. However, for the stationary base station a guard band will be needed to meet collocation and requirements for coexistence with other BS in the same geographical area.

Spectrum has been allocated in Europe, e.g. in Sweden, Norway and Germany with Band 7 and Band 38 fully allocated. There is an urgent need to facilitate coexistence for Rel-8 using the features available, which are essentially only Items 1 and 2 above, even if more elaborate solutions like those presented in [1] can be interesting for later releases, e.g. Rel-11 and beyond. 

How to solve the Band 7 and Band 38 coexistence problem?
According to the European regulation any guard bands or restricted channels should be applied in the TDD part [2][3], modifying the FDD part with its fixed duplex separation is more difficult. The same approach is proposed here. 
2 Colocation and coexistence for BS
For the BS a guard band or restricted use has to be used so that site-specific solutions can be used for adjacent FDD and TDD operators (both at 2570 and 2620 MHz) to enable collocation or at least coexistence in the same geographical area. A 5 MHz guard or restricted use may not be enough but will alleviate the coexistence problem: the limits for coexistence in the same geographical can be met, while the collocation requirements would still be challenging. A larger guard band would limit spectrum utilization to a large degree, even if needed to completely resolve the problem by frequency separation. 
The scenario with restricted use in the TDD part with Band 38 band limits unchanged is shown in Figure 1.
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Figure 1: restricted use of the lowest and highest 5 MHz block in the TDD part.

It is more difficult to assign a “guard band” in the FDD part due to the fixed duplex spacing.

3 Coexistence for UE

For the UE, blocking and OOB emission are problems but some of the UE in the cell will manage without guard band. This is not the case for BS collocation that always needs a frequency separation for adjacent operators. However, a guard band or restricted use will improve the blocker performance even if the RF front-end filters are unchanged, and the OOB emissions falling into the victim bandwidth will decrease.
Introducing guard bands and modifying the Band 38 band limits by 5 MHz (or introducing a new band) on each edge to become 2575-2615 MHz would further improve blocker performance, but a the possible expense of future solutions that may enable the use of the full 50 MHz. A restricted use of the low and high 5 MHz TDD blocks as shown in Figure 1 is therefore more attractive. 
Restriction on the bandwidths for the uplink interfering band has been discussed for other operating bands in order to reduce emissions into the victim band. However, this would not significantly improve the Band 7 and Band 38 coexistence for the UE, but a restricted use in the TDD part will make it possible to meet the spurious emission limits according to the ETSI Harmonised Standard without additional changes to the standard as we shall see next.
4 UE spurious emissions: A-MPR and NS signalling

Linked to making coexistence possible is agreement of the spurious emission limits for UE coexistence that also need agreement. Conformance testing for Rel-8 UE(s) supporting Band 7 and Band 38 is imminent.

The standard -50 dBm/MHz emission requirement in FDL_low – FDL_high of Band 7 or Band 38 is not possible without significant UE power back-off, while the limits specified in the ETSI Harmonised Standard that are only applicable in the spurious emission domain can be met without use of A-MPR as shown in [4]. These limits are based coexistence studies presented in the ECC Report 131 [5]. However, assuming restricted use in Band 38,
· preliminary data shows that limits as specified ETSI Harmonised Standard can be met in 2575-2615 MHz and 2620-2690 MHz without use of A-MPR,
see Annex A for more details.

Use of A-MPR would imply a change of the frequency band indicator (band number) for Band 7 and Band 38 following the recommendation in [6]. However, this will have an isolated impact on legacy Band 7 and Band 38 devices, now in development or production, as their behaviour if an unknown NS value is encountered in SIB2:

1. the new frequency indicators cannot be signalled in SIB1 for then the legacy devices would be barred

2. if the Band 7 or Band 38 indicators are signalled in SIB1 (and with Rel-10 devices indicating capability for both the legacy and new bands, or by means of the method proposed in [7]), the behaviour of legacy devices when the field AdditionalSprectrumEmission with the new NS value is read in SIB2 is still unspecified, these UE may even be barred.
This unknown behaviour can be resolved in the RRC specifications ultimately, but the restricted use in the TDD part avoids this issue altogether assuming the ETSI limits are acceptable. If blocking problems or OOB emission problem still turn out to be a problem in actual deployments a limitation of the UE output power can be signaled in the information element P-Max for the high channel of the aggressor bands. 
5 Way forward up to and including Rel-10
To resolve the coexistence problem and make deployment of Band 7 and Band 38 at all possible in the same geographical area for Rel-8/9/10, the use of TDD could be restricted to 2575-2615 MHz by means of an informative note in the 3GPP specifications 

For Band 7 and Band 38 coexistence in the same geographical area, the use of the E-UTRA channels in Band 38 should be restricted to the EARFCN numbers corresponding to channels confined [that is completely contained] within the frequency range 2575-2615 MHz
The note is informative not to preclude other use of Band 38; the Band 38 frequency limits are not changed. Nevertheless, for the BS, the restriction has to be used so that site-specific solutions can be used for adjacent FDD and TDD operators to enable at least coexistence in the same geographical area.

The same provisions should be made for UTRA. 

For releases beyond Rel-10, solutions like those proposed in [1] could be used. We also remark that the formulation of the note does not preclude use other frequency arrangements for the 2.6 GHz bands: it is only providing for resolving coexistence when Band 7 and 38 are deployed in the same geographical area. The collocation requirements would still be challenging assuming the standard minimum coupling loss. 
By the same provision, preliminary data shows that limits as specified ETSI Harmonised Standard for the UE can be met in 2575-2615 MHz and 2620-2690 MHz without use of A-MPR that would require further changes to the core specifications. It is proposed that these limits are also adopted for the 3GPP standards. The note on the restricted use above is not mandatory, but it must still be used as a condition for testing these limits in the UE conformance specification without A-MPR. 
It is recognised that the provision above will influence some European operator allocations already made, but the provision above only follows the Decision [3] taken 2008.
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Annex A: the ETSI Harmonised Standard limits and use of A-MPR
If the limits of the ETSI Harmonised Standard are adopted the UE co-existence table for Band 7 and Band 38 would look like the following:
6.6.3.2
Spurious emission band UE co-existence

This clause specifies the requirements for the specified E-UTRA band, for coexistence with protected bands
NOTE:
For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

Table 6.6.3.2-1: Requirements

	E-UTRA  Band
	Spurious emission 

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

	…
	
	
	
	
	
	
	

	7
	E-UTRA Band 1, 3, 7, 8, 20, 33, 34, 42, 43
	FDL_low 
	- 
	FDL_high
	-50
	1
	

	
	Frequency range
	2570
	- 
	2575
	+1.6
	5
	Note 3

	
	Frequency range
	2575
	
	2620
	-15.5
	5
	

	…
	
	
	
	
	
	
	

	38
	E-UTRA Band 1,3, 8, 20, 33, 34, 42, 43
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 7
	FDL_low 
	-
	FDL_high
	-15.5
	5
	Note3

	
	
	
	
	
	
	
	

	Note 3
To meet these requirements some restriction will be needed for either the operating band or protected band




Is A-MPR needed to meet these limits?

To find out we assume a transmitter just meeting the minimum requirements for IQ image and LO leakage of 25 dBc, the mixer non-linarity CIM3 = 60 dBc and with the PA calibrated such that UTRAACLR1 = 33 dB is met. The results for different bandwidths and allocations with RB_start = 0 are shown in Table A.1, assuming a measurement bandwidth MBW = 5 MHz centered at FDL_high + (n+1/2)·MBW MHz. The assigned E-UTRA channel is at the upper band edge. We do not account for any additional rejection by a TX duplexer; this would no be applicable for the close-in measurements in any case.
Table A.1: UE emissions for different bandwidths
	E-UTRA bandwidth
	RB allocation size
	Output power [dBm]
	Emission within MBW at measurement centre frequency [dBm]

	
	
	
	2.5  MHz
	7.5 MHz
	12.5 MHz

	5
	25
	22
	-11.0
	-25.0
	-37.8

	5
	25
	21
	-15.7
	-28.2
	-47.2

	5
	8
	23
	-6.6
	-34.8
	-47.3

	5
	8
	21
	-14.8
	-42.3
	-55.7

	10
	50
	22
	-12.5
	-16.7
	-25.8

	10
	50
	21
	-18.1
	-20.7
	-28.8

	10
	12
	23
	-7.7
	-18.6
	-36.4

	10
	12
	21
	-16.5
	-27.9
	-44.1

	15
	75
	22
	-14.5
	-17.3
	-19.6

	15
	16
	23
	-9.1
	-17.0
	-24.4

	15
	16
	21
	-18.0
	-26.4
	-32.0

	20
	100
	22
	-15.4
	-17.4
	-19.2

	20
	18
	23
	-9.1
	-20.3
	-17.5

	20
	18
	21
	-18.2
	-29.4
	-27.3


We observe that AMPR of about 2 dB is needed to meet the -15.5 dBm/5MHz requirement in the first 5 MHz block (at 2.5 MHz) of the victim bandwidth, whereas the +1.6 dBm/5MHz requirement is always met. 
For small allocations A-MPR may also be needed if the outermost 5 MHz blocks are not restricted, particularly for protection of Band 7 against Band 38 interferers. Figure A.1 shows the emissions from a 1 PRB allocation in a 10 MHz channel centered at 0 Hz in the figure; the first adjacent 5 MHz block corresponds is (-10,-5) MHz and the first alternate at (-15,-10) MHz. The blue curve corresponds to RB_start = 0 PRB, for which the emission in the first 5 MHz block is -13.6 dBm/5MHz and -16.3 dBm/5 MHz in the first alternate block. Hence the -15.5 dBm/5MHz requirement is met in the alternate adjacent 5 MHz block. The red curve corresponds to RB_start = 8 for which the emissions are -14.2 dBm/5MHz in the first 5 MHz block, a moderate A-MPR is therefore needed to meet the -15.5 dBm/5MHz requirement if no restrictions apply.
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Figure A.1: emissions from a 10 MHz channel with -5 MHz on the abscissa corresponding to the nominal channel edge.

For a 5 MHz channel at the band edge, significant A-MPR is needed to meet the -15.5 dBm/MHz if the outermost 5 MHz blocks are used in Band 38. For smaller allocations, the transmitter filter requirements must be tightened compared to Rel-8 in order to meet emission limits close-in to the assigned 5 MHz channel, but this is not a problem if the first adjacent 5 MHz is not used.

To sum up: if Band 38 operation is restricted to 2575-2615 MHz, the above preliminary results indicate that the requirement according to the ETSI Harmonised Standard can be met also in the OOB region without the need to introduce A-MPR and new band numbers for coexistence with Band 7. 


















































































































































































































































































































Band 38: 2570-2620 MHz
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