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1
Introduction
This contribution analyzes coexistence requirements for band XXVI.

2
Duplexer Assumptions
Based on the responses from filter vendors, the following specs are assumed to derive UE core requirements for band XXV. In order to derive the minimum requirements, all the numbers in Table 1 are for the worst case to reflect the extreme conditions, parts-to-parts variation and etc. It should be noted that the assumptions in Table 1 are derived assuming there is no additional coexistence requirements for band XXVI compared to band V. The target spurious emissions requirement for a band XXVI duplexer is shown in Table 3.
Table 1: Duplexer assumptions

	Parameter
	Band XXVI

	Duplexer Tx insertion loss1
	3.0 dB

	Duplexer Rx insertion loss1
	2.9 dB

	Tx isolation
	52 dB

	Rx isolation
	47 dB

	Tx to Ant Attenuation on Rx band
	37 dB

	Switchplexer insertion loss2
	0.6 dB

	Trace losses and VSWR mismatch2
	0.4 dB

	Note 1: Integrated insertion loss over any 3.84 MHz channel within the band
Note 2: It is not a part of a duplexer


3
UE Spurious Emissions

3.1
Additional Spurious Emissions for band V

3.1.1
Single Uplink
The current additional spurious emissions requirements for band V are shown in Table 2. Based on the existing band V additional spurious emissions requirements, band XXVI requirements can be derived as shown in Table 3. The relative change is highlighted in Table 3. Most of requirements in Table 3 can be concluded to be feasible considering a large separation from Tx frequency except spurious emissions on self Rx band.

At the UE maximum output power, the PA output power is 24 + 4 (=3.0+0.6+0.4) = 28 dBm. The closest frequency for the spurious emission is 846.6 MHz TX and 861.4 MHz RX. Therefore, the minimum separation is 14.8 MHz. The ACLR term at 15 MHz offset is about 62 dBc. Then, the PA ACLR term becomes 28 – 62 = -34 dBm/3.84 MHz. The duplexer has a worst case attenuation of 40 dB. Therefore, the spurious emission term is -34 – 37 = -71 dBm/3.84 MHz. Therefore, we can conclude that -60 dBm/3.84 MHz spurious emissions on self Rx band can be achieved.
Proposal 1: 
Adopt spurious emissions requirements in Table 3 for band XXVI as a baseline for a single uplink.
Table 2: Additional spurious emissions requirement for band V
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	V
	729 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1525 MHz ( f ( 1559 MHz
	1 MHz
	-50 dBm

	
	1930 MHz ( f ( 1995 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm

	
	2180 MHz ( f ( 2200 MHz
	1 MHz
	-50 dBm


Table 3: Additional spurious emissions requirement for band XXVI

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XXVI
	729 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	859 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1525 MHz ( f ( 1559 MHz
	1 MHz
	-50 dBm

	
	1930 MHz ( f ( 1995 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm

	
	2180 MHz ( f ( 2200 MHz
	1 MHz
	-50 dBm


3.1.2
Dual Uplinks

The current additional spurious emissions requirements for DC-HSUPA for band V are shown in Table 4. Based on the existing band V requirements, band XXVI requirements can be derived as shown in Table 5. The relative change is highlighted in Table 5. Most of requirements in Table 5 can be concluded to be feasible considering a large separation from Tx frequency except spurious emissions on self Rx band.

For DC-HSUPA, the maximum output power will be 1 dB lower (hence the PA output power is 27 dBm). The ACLR term at the 17.5 MHz offset is 46 dBc (closest TX is 844 MHz and closest RX is 861.4 MHz). The spurious emissions is 27 – 46 – 37 = -56 dBm/3.84 MHz. Accounting for an implementation margin, -53 dBm/3.84 MHz requirement is proposed for frequency 859 MHz ( f ( 869 MHz. For frequency 869 MHz ( f ( 894 MHz, a typical -60 dBm/3.84 MHz requirement is proposed.
Proposal 2: 
Adopt spurious emissions requirements in Table 6 for band XXVI as a baseline for dual uplinks.
Table 4: Additional spurious emissions requirements for DC-HSUPA for band V
	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	V
	729 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1525 MHz ( f ( 1559 MHz
	1 MHz
	-50 dBm

	
	1930 MHz ( f ( 1995 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm

	
	2180 MHz ( f ( 2200 MHz
	1 MHz
	-50 dBm


Table 5: Additional spurious emissions requirements for DC-HSUPA for band XXVI

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XXVI
	729 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	859 MHz ( f ( 894 MHz
	3.84 MHz
	[-60 dBm]

	
	1525 MHz ( f ( 1559 MHz
	1 MHz
	-50 dBm

	
	1930 MHz ( f ( 1995 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm

	
	2180 MHz ( f ( 2200 MHz
	1 MHz
	-50 dBm


Table 6: Proposed additional spurious emissions requirements for DC-HSUPA for band XXVI

	Operating Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement

	XXVI
	729 MHz ( f ( 746 MHz
	3.84 MHz
	-60 dBm

	
	746 MHz ( f ( 756 MHz
	3.84 MHz
	-60 dBm

	
	758 MHz ( f ( 768 MHz
	3.84 MHz
	-60 dBm

	
	859 MHz ( f ( 869 MHz
	3.84 MHz
	-53 dBm ***

	
	869 MHz ( f ( 894 MHz
	3.84 MHz
	-60 dBm

	
	1525 MHz ( f ( 1559 MHz
	1 MHz
	-50 dBm

	
	1930 MHz ( f ( 1995 MHz
	3.84 MHz
	-60 dBm

	
	2110 MHz ( f ( 2170 MHz
	3.84 MHz
	-60 dBm

	
	2180 MHz ( f ( 2200 MHz
	1 MHz
	-50 dBm


3.2
Additional Protection of Public Safety and New Bands

In addition to the existing band V spurious emissions requirements, there are additional bands that need to be protected by a band XXVI UE. The potential additional coexistence requirements identified so far are summarized in Table 7 together with potential target values.
Table 7: Further potential spurious emissions requirements for band XXVI

	Protected Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement
	Note

	APT 700
	703 MHz ( f ( 803 MHz
	[1 MHz]
	[-50 dBm]
	

	PLMR band
	806 MHz ( f ( 817 MHz
	[6.25 kHz]
	[-43 dBm]
	

	NB Public Safety
	851 MHz ( f ( 862 MHz
	[100 kHz]
	[-13 dBm]
	BV PS FCC requirement

	
	
	[6.25 kHz]
	[-35 dBm]
	BXIII PS FCC requirement

	
	
	[6.25 kHz]
	[-57 dBm]
	BXIII PS 3GPP requirement

	E850 lower
	851 MHz ( f ( 869 MHz
	[1 MHz]
	[-50 dBm]
	


Unlike LTE, the UMTS system does not have a NS signalling that could imply A-MPR in order to fulfil very tight additional spurious emissions requirement. Therefore, it is proposed to use guard bands to meet further potential spurious emissions requirements in Table 7. For example, to meet -35 dBm/6.25 kHz spurious emissions requirement for the protection of NB public safety, certain guard band will be proposed in the upper side of band XXVI. The requirements will be specified only when the UE transmits on a frequency outside the guard band. Therefore, -35 dBm/6.25 kHz requirement is not guaranteed when the UE transmits on the frequencies that belong to the guard band. It is advised that the network that needs to protect NB public safety should not allocate any frequency that belongs to the guard band. In the following sub-sections, the required guard band will be presented.
Proposal 3: 
Presented guard band in Table 8 and Table 9 will be used once the coexistence requirements are agreed.

3.2.1
Single Uplink

For the case of a single uplink, the required guard band is presented in Table 8. The guard band is defined from the edge frequency that needs to be protected to the UE transmit carrier frequency. It should be noted that all the results are tentative and need to be confirmed.
Table 8: Required guard band from the edge frequency that needs to be protected, Single Uplink
	Protected Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement
	Required Guard Band from the edge frequency (X)

	APT 700
	703 MHz ( f ( 803 MHz
	[1 MHz]
	[-50 dBm]
	[This requirement can be met without a guard band due to a duplexer rejection.]

	PLMR band
	806 MHz ( f ( 817 MHz
	[6.25 kHz]
	[-43 dBm]
	[8 MHz]

	NB Public Safety
	851 MHz ( f ( 862 MHz
	[100 kHz]
	[-13 dBm]
	[5 MHz]

	
	
	[6.25 kHz]
	[-35 dBm]
	[7.5 MHz]

	
	
	[6.25 kHz]
	[-57 dBm]
	[18 MHz]

	E850 lower
	851 MHz ( f ( 869 MHz
	[1 MHz]
	[-50 dBm]
	[27 MHz]

	Note: The requirement is applicable only for frequencies which are more than X MHz away from the UE transmit carrier frequency.


3.2.1
Dual Uplinks

For the case of dual uplinks, the required guard band is presented in Table 9. The guard band is defined from the edge frequency that needs to be protected to the UE transmit center carrier frequency. It should be noted that all the results are tentative and need to be confirmed.
Table 9: Required guard band from the edge frequency that needs to be protected, Dual Uplinks
	Protected Band
	Frequency Bandwidth
	Measurement Bandwidth
	Minimum requirement
	Required Guard Band from the edge frequency (X)

	APT 700
	703 MHz ( f ( 803 MHz
	[1 MHz]
	[-50 dBm]
	[17.5 MHz]

	PLMR band
	806 MHz ( f ( 817 MHz
	[6.25 kHz]
	[-43 dBm]
	[18.5 MHz]

	NB Public Safety
	851 MHz ( f ( 862 MHz
	[100 kHz]
	[-13 dBm]
	[7 MHz]

	
	
	[6.25 kHz]
	[-35 dBm]
	[12 MHz]

	
	
	[6.25 kHz]
	[-57 dBm]
	[26 MHz]

	E850 lower
	851 MHz ( f ( 869 MHz
	[1 MHz]
	[-50 dBm]
	[42 MHz2]

	Note 1: The requirement is applicable only for frequencies which are more than X MHz away from the UE transmit center carrier frequency.

Note 2: The entire band cannot be used.


4
Conclusions
This contribution has analyzed coexistence requirements for band XXVI. The proposals are summarized as follows:

Proposal 1: 
Adopt spurious emissions requirements in Table 3 for band XXVI as a baseline for a single uplink.

Proposal 2: 
Adopt spurious emissions requirements in Table 6 for band XXVI as a baseline for dual uplinks.

Proposal 3: 
Presented guard band in Table 8 and Table 9 will be used once the coexistence requirements are agreed.

The corresponding draft CR is presented in [1].
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