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1. Introduction

In the last RAN4 #75meetings, the proposal of harmonizing MSS band between region1 and region3 was agreed to consider 2x90MHz band plan and UE coexistence analysis to protect B33/B39/PHS bands has requested. 
In this contribution, we provide coexistence results to protect PHS band and B33/B39 for MSS band UE.
2. UE-to-UE coexistences
For MSS band, RAN4 studied to protect B34 in region3 and captured coexistence results in TR36.861 section 6.2.2.2. The agreed observation to protect B34 is that the combination of 5MHz guard band and -40dBm/MHz as a coexistence requirements level is more beneficial.
To SI closing, we need to study to protect PHS band and B33 and B39. We summarized the UE-to-UE coexistence requirements for legacy Band 1 UE as follow. 
Table 1 UE-to-UE coexistence requirements for Band 1 UE

	E-UTRA Band
	Spurious emission 

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

	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
	15

	
	Frequency range
	1880
	
	1895
	-40
	1
	15,27

	
	Frequency range
	1895
	
	1915
	-15.5
	5
	15, 26, 27

	
	Frequency range
	1915
	
	1920
	+1.6
	5
	15, 26, 27

	
	Frequency range
	1839.9
	-
	1879.9
	-50
	1
	15


· B1 ( B33/B39 : Follow TDD-FDD coexistence requirements
· B33 (1915~1920MHz): +1.6dBm/5MHz

· B33 (1900~1915MHz) : -15.5dBm/5MHz

· B39 (1895~1900MHz) : -15.5dBm/5MHz

· B39 (1880~1895MHz) : -40dBm/MHz

· B1 ( B34: Follow general UE coexistence requirements

· B34 (2010~2025MHz) : -50dBm/MHz
· B1 ( PHS band: Follow Japan regulation

· PHS (1884.5~1915.75MHz) : -41dBm/300kHz 

For MSS band UE, RAN WG4 decided that the UE operated in Band 1 frequency (2x60MHz) also support the legacy Band 1 requirements by means of using Band 1 filter. In next section, we show the A-MPR analysis results to protect PHS/B33/B39 for MSS UE. 
3. A-MPR analysis for MSS UE
3.1 PHS band protection
For the PHS protection, we can follow RAN4 coexistence requirements with NS_05.However, RB allocation is not allowed in 0~23 RB allocation position when UE operated with 20MHz CH BW as below Table 2 in current TS36.101 specification. The problem is that the restricted frequency utilization due to protect PHS band which is just apart 4.3MHz from lower frequency of Band1. 

Table 2 RB restrictions for additional requirement (PHS) when NS_05 is configured.
	15 MHz channel bandwidth with fc = 1932.5 MHz

	RBstart
	0-7
	8-66
	67-74

	LCRB
	N/A
	≤ MIN(30, 67 – RBstart)
	N/A

	20 MHz channel bandwidth with fc = 1930 MHz

	RBstart
	0-23
	24-75
	76-99

	LCRB
	N/A
	≤ MIN(24, 76 – RBstart)
	N/A


In the previous RAN4 #74BIS meeting, interested operator would like to increase band availability even if A-MPR values are required to protect PHS band. So RAN4 could define new NS_xx for Band 65 UE in rel-13 to protect PHS band with current regulation (-41dBm/300kHz).

Table 3 is for A-MPR study results to protect PHS Band according to the each channel bandwidths and each guard band.
Table 3: Summary of coexistence studies with PHS Band (A-MPR case)
	Case
	E-UTRA Channel 
Bandwidth
 (MHz)
	Separation between 
E-UTRA carrier edge 
and protected range
 (MHz)
	Spurious emissions 
protection level 
	Maximum A-MPR

(dB)

	1
	20
	4.3

(=1920-1915.7)
	-41dBm/300kHz
	[9]

	2
	20
	24.3

(=1940-1915.7)
	-41dBm/300kHz
	[0]
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Figure1: Required A-MPR based on the RB start and RB Length (fc=1930MHz, 20MHz Channel)
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Figure2: Required A-MPR based on the RB start and RB Length (fc=1950MHz, 20MHz Channel)

The specification of NS_05 for Band 65 has been discussed during RAN4#76 and it was agreed to reuse of NS_05 for B65 [5].
3.2 B33/B39 protection
For protection of B33/B39, RAN4 need further discussion to define UE-to-UE coexistence with different approach for Band 1 legacy UE. For Band 1 UE coexistence requirements, TDD-FDD coexistence approach without A-MPR with NS_xx had applied in TS36.101. However, it also can be study to define new protection level for coexistence requirements with network signal or consider a guard band as same approach to Band 34 protection. 
This A-MPR approach with NS_xx is more beneficial to protect adjacent bands compare to reuse TDD-FDD coexistence requirements for Band 65.
We propose UE coexistence analysis results in Table 4 to protect B33/B39 UE for MSS band UE.
Table 4: Summary of coexistence studies to protect Band33/Band 39 (A-MPR case)

	Case
	E-UTRA Channel 
Bandwidth
 (MHz)
	Separation between 
E-UTRA carrier edge 
and protected range
 (MHz)
	Spurious emissions 
protection level 
(dBm/MHz)
	Maximum A-MPR

(dB)

	1
	5/10/15/20
	0 MHz (B33/B39)
	-50
	TBD/TBD/TBD/TBD

	
	
	
	-40
	TBD/TBD/TBD/TBD

	
	
	
	-30
	TBD/TBD/TBD/TBD

	
	
	
	-15.5
	TBD/TBD/TBD/TBD

	2
	5/10/15/20
	20 MHz (B39)
	-50
	0]/[5]/[5]/[13]

	
	
	
	-40
	[0]/[0]/[1]/[4]

	
	
	
	-30
	[0]/[0]/[[0]/[0]

	
	
	
	-15.5
	[0]/[0]/[[0]/[0]


Detail performance results are captured in Annex B section.
4. Conclusions


In this contribution, we propose our simulation results for the MSS UE coexistence requirements to protect adjacent operating bands e.g. PHS band/Band 33/Band 39. It is proposed to approve to following TP and include it in TR 36.861
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6.2.2.2
UE co-existence analysis to protect Band 34

6.2.2.2.1
Summary results

The coexistence studies for Band 34 protection consider A-MPR or UL RB restriction. 
In addition, PUCCH over-provisioning is also studied when A-MPR is specified. A-MPR and UL RB restriction studies are included for different emission protection levels for Band 34 (-50, -40, -30, and -15.5 dBm/MHz). 
In addition, different frequency separations between the E-UTRA carrier edge and the protected range are assumed. The required A-MPR simulation results are summarized in Tables 6.2.2.2.1-1 and 6.2.2.2.1-2. For the Table 6.2.2.2.1-1, the worst A-MPR values are chosen for each simulation cases from Annex A2.
Table 6.2.2.2.1-1: Summary of coexistence studies with Band 34 (A-MPR case)
	Case
	E-UTRA Channel 
Bandwidth
 (MHz)
	Separation between 
E-UTRA carrier edge 
and protected range
 (MHz)
	Spurious emissions 
protection level 
(dBm/MHz)
	A-MPR

(dB)
	PUCCH 
over-provisioning
 required

	1
	5/10/15/20
	0
	-50
	17/ 17/ 17/ 17
	

	
	
	
	-40
	15/14/14/14
	

	
	
	
	-30
	12/11/11/11
	

	
	
	
	-15.5
	5/4/4/3
	

	2
	5/10/15/20
	5
	-50
	10/15/15/15
	

	
	
	
	-40
	5/10/10/10
	

	
	
	
	-30
	2/5/6/6
	

	
	
	
	-15.5
	1/1/1/1
	

	3
	5/10/15/20
	10
	-50
	3/10/15/15
	

	
	
	
	-40
	1/5/10/10
	

	
	
	
	-30
	0/1/5/5
	

	
	
	
	-15.5
	1/1/1/1
	


Observation : From these simulation results, the combination of 5MHz guard band and -40dBm/MHz as a coexistence requirements level is more beneficial.

Table 6.2.2.2.1-2: Summary of coexistence studies with Band 34 (UL RB Restriction case)
	Case
	E-UTRA Channel 
Bandwidth 
(MHz)
	Separation between 
E-UTRA carrier edge 
and protected range
 (MHz)
	Spurious emissions
 protection level
 (dBm/MHz)
	UL RB 
Restriction
 required

	4
	5/10/15/20
	0
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	
	
	
	-15.5
	

	5
	5/10/15/20
	5
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	
	
	
	-15.5
	

	6
	5/10/15/20
	10
	-50
	

	
	
	
	-40
	

	
	
	
	-30
	

	
	
	
	-15.5
	


6.2.2.3
UE co-existence analysis to protect PHS band
6.2.2.3.1
Summary results

For the PHS protection, RAN WG4 has specified NS_05 for Band 1 UE to protect PHS band. However, lower Band 1 (1920–1940 MHz) regions had some RB allocation restrictions as shown in figure 6.2.2.3.1-1. In order to maximize efficiency of DL side, PUCCH overprovisioning was specified.  However, still lower Band 1 spectrum holder has been forced to discard UL spectra.  Therefore, introduction of new A-MPR scheme to utilize more UL spectra will be more suitable for the new band. 
A UE needs both the band number and NS value to be able to decode the maximum A-MPR that it is allowed to apply. Both are signalled by the network in the system information, wherein each NS value is associated with a frequency band indicator (e.g. 1 or 65) in multi-band signalling. This combination of NS+band number message allows for the use of the same NS value for several E-UTRA operating bands with specific A-MPR values per operating band. Thus, NS_05 can be associated to Band 1 as well as Band 65 since the same emissions requirement to protect PHS band is indicated for both these frequency ranges. 
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Figure 6.2.2.3.1-1 NS_05 for Band 1 (upper figure) and Band 65 (lower figure)
In above figure 6.2.2.3.1-1, utilization of UL spectrum with the same network signaled value (NS_05) is shown for the lower part of Band 1 and Band 65. 
Table 6.2.2.3.1-1 is the summary of A-MPR study results to protect PHS Band according to the each channel bandwidths and each guard band [7][8][9][10]. From the simulation results, we can derive the detail A-MPR Tables.
Table 6.2.2.3.1-1: Summary of coexistence studies with PHS Band (A-MPR case)
[Editor Note: Agreed Detail A-MPR Tables will be captured in here]
6.2.2.4
UE co-existence analysis to protect Band 33/Band 39

6.2.2.4.1
Summary results

For protection of B33/B39, RAN4 need further discussion to define UE-to-UE coexistence with different approach for Band 1 legacy UE. In the previous analysis of Band 1 UE coexistence requirements, TDD-FDD coexistence approach without A-MPR had applied in TS36.101. However, it also can be defined the UE coexistence requirements with A-MPR using NS_xx or make a guard band as same approach to Band 34 protection. 
We propose UE coexistence analysis results [9] in Table 6.2.2.4.1-1 to protect B33/B39 UE for MSS band UE.
Table 6.2.2.4.1-1: Summary of coexistence studies to protect Band33/Band 39 (A-MPR case)

	Case
	E-UTRA Channel 
Bandwidth
 (MHz)
	Separation between 
E-UTRA carrier edge 
and protected range
 (MHz)
	Spurious emissions 
protection level 
(dBm/MHz)
	Maximum A-MPR

(dB)

	1
	5/10/15/20
	0 (B33/B39)
	-50
	TBD/TBD/TBD/TBD

	
	
	
	-40
	TBD/TBD/TBD/TBD

	
	
	
	-30
	TBD/TBD/TBD/TBD

	
	
	
	-15.5
	TBD/TBD/TBD/TBD

	2
	5/10/15/20
	5 (B33/B39)
	-50
	TBD/TBD/TBD/TBD

	
	
	
	-40
	TBD/TBD/TBD/TBD

	
	
	
	-30
	TBD/TBD/TBD/TBD

	
	
	
	-15.5
	TBD/TBD/TBD/TBD

	3
	5/10/15/20
	20 (B39)
	-50
	[0]/[5]/[5]/[13]

	
	
	
	-40
	[0]/[0]/[1]/[4]

	
	
	
	-30
	[0]/[0]/[[0]/[0]

	
	
	
	-15.5
	[0]/[0]/[[0]/[0]


Detail performance results are captured in Annex B section.
Annex B (informative): 
A-MPR simulation results to protect Band 33/39

B.1
simulation results
B.1-1 simulation results from LG Electronics
To Protect 1920~1900MHz with 0GHz gap from B65, we summary the A-MPR results according to the RB_Start, RB_Length, each channel BW and each coexistence requirements.
[Simultation results will be captured]
To Protect 1880~1900MHz with 20GHz gap from B65, we summary the A-MPR results according to the RB_Start, RB_Length, each channel BW and each coexistence requirements. 
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(c) 10MHz                                                            (d) 5MHz

Figure B.1.2-1 A-MPR simulation results (-50dBm/MHz as a coexistence level, 20 MHz GB)
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(c) 10MHz                                                            (d) 5MHz

Figure B.1.2-2 A-MPR simulation results (-40dBm/MHz as a coexistence level, 20 MHz GB)
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(c) 10MHz                                                            (d) 5MHz

Figure B.1.2-3 A-MPR simulation results (-30dBm/MHz as a coexistence level, 20 MHz GB)
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(c) 10MHz                                                            (d) 5MHz

Figure B.1.2-4 A-MPR simulation results (-15.5dBm/MHz as a coexistence level, 20 MHz GB)

