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1 Introduction
This paper presents a text proposal to 36.861 based on the discussion paper [1].
There is also a draft CR provided in a separate contribution [2].
2 Reference

[1]  R4-156413

Remaining open issues on Band 65 Region 3 UE requirements, Nokia Networks
[2]   R4-156415

Draft CR; Introduction of Region 3 requirement in Band 65, Nokia Networks
Annex: TEXT PROPOSAL to TR 36.861:

<start of text proposal >
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TR 30.007: "Guideline on WI/SI for new Operating Bands".
[3]
http://www.kcc.go.kr/user.do?mode=vie&page=P05030000&dc=K05030000&boardld=1042&boardSeq=33026 
(news article from KCC in Korean)

[4]
3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".

[5]
RP-121420: "New SID on LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz".

[6]
RP-140121: "Revised SID on LTE FDD in the bands 1980-2010 MHz and 2170-2200 MHz".
[7]
R4-155044: “2 GHz MSS band 65 protection of PHS”.
[8]
R4-154936: “TP for TR 36.861: Co-existence with PHS”.
[9]
R4-155101: “A-MPR analysis of MSS UE for coexistence requirements”.

[10]
R4-153140: “Extended Band 1 PHS protection”.
[11]
R4-156115
Band 65 PHS protection, Nokia Networks
[12]
R4-156105
Band 65 A-MPR Table for Band 34 protection, Nokia Networks
<next change >
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
	


6.2.2.2
UE co-existence analysis to protect PHS band
6.2.2.2.1
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. 
The cases of middle and higher part of band 1, i.e., 1940-1960 and 1960-1980 MHz have been also investigated. It has been concluded that up to 1 dB A-MPR is required for 20MHz channel bandwidth in 1940-1960MHz.
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][11]. From the simulation results, we can derive the detail A-MPR Table presented in Table 6.2.2.3.1-2.
Table 6.2.2.3.1-1: Summary of coexistence studies with PHS Band (A-MPR case)
	Fc [MHz]
	Channel Bandwidth [MHz]
	A-MPR [dB]

	1932.5
	15
	5

	1940
	20
	11

	1950
	5/10/15
	0

	1950
	20
	1

	1970
	5/10/15/20
	0


Table 6.2.2.3.1-2: NS_05 A-MPR table for 15/20MHz channel bandwidths within 1920-1960 MHz
	Channel bandwidth [MHz]
	Parameters

	15
	Fc [MHz]
	1932.5

	
	RBstart
	0 - 6
	7 -66
	67 -74

	
	LCRB [RBs]
	≥ 1
	≤ 30
	31-55
	1
	2-8

	
	A-MPR [dB]
	≤ 11
	0
	≤ 3
	≤ 5
	0

	20
	Fc [MHz]
	1930
	1950

	
	RBstart
	0-23
	24-75
	76-99
	0-5
	5-16
	17-82

	
	LCRB [RBs]
	≥ 1
	≤ 24
	25-48
	50
	≤ 2
	> 2
	≥ 1
	> 81
	

	
	RBstart + LCRB [RBs]
	
	
	
	
	
	
	
	
	> 94

	
	A-MPR [dB]
	≤ 11
	0
	≤ 3
	≤ 4
	≤ 2
	0
	≤ 1
	≤ 1
	≤ 1



6.2.2.3
UE co-existence analysis to protect Band 33/Band 39
6.2.2.31
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.
7
Study of E-UTRA specific issues
For the S-band UE channel arrangements, RAN4 agreed to study the restricted channel arrangements as follows:
· UL: (2010 – X) to 2010 MHz, DL: (2200 – X) to 2200 MHz;
· 30 MHz ≦ X ≦ 70 with 10 MHz step;
· The channel arrangement for the fully overlapped with Band 1 is not a candidate band due to the duplexer characteristics.

The channel arrangement for X = 30 is the same as the one originally proposed in the SID RP-121420 [5].
7.1
UE Tx RF requirements

7.1.1
Spurious emission for UE co-existence
When S-band UE is allocated in the same country and region where Band 34 UE is deployed, RAN4 can define network signalling such as NS_XX to apply A-MPR mask with guard band to protect Band 34 for S-band UE. 
SE requirements for UE-to-UE coexistence can be defined as in Table 7.1.1-1. 
The SE requirements level to protect Band 34 is guaranteed due to the use of Band 1 duplexer. As presented in 6.2.2.2.1, PHS protection level is also guaranteed without A-MPR for 5, 10, and 15MHz E-UTRA channel bandwidth allocated within 1940-2010 MHz and to 20MHz E-UTRA channel bandwidth allocated within 1960-2010MHz.
Table 7.1.1-1: Spurious emission band UE co-existence of S-band UE for Region 3
	E-UTRA
 Band
	Spurious emission 

	
	Protected band
	Frequency 
range (MHz)
	Level 
(dBm)
	Bandwidth
 (MHz)
	Comment

	XX
	E-UTRA Band 1,3,5,7,8,11,18,19,21, 26,27,28,32,38,XX,40,42
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 34
	2010
	-
	2025
	-50
	1
	1

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	2

	NOTE1:   
 This requirement is applicable for E-UTRA channel bandwidth allocated within 1920-1980 MHz
NOTE2:   
 This requirement is applicable to 5, 10, and 15MHz E-UTRA channel bandwidth allocated within 1940-2010 MHz and to 20MHz E-UTRA channel bandwidth allocated within 1960-2010MHz.


[Editor's Note]: The spurious emission band UE coexistence of S-band UE for Region3 will be added in future.

7.1.2
Additional spurious emission for UE co-existence
7.1.2.2
Band 34 protection

· When the E-UTRA carrier is within 1980-2010 MHz

Two NS values are specified for protection of Band 34. The requirement is specified at certain 5MHz offset from the LTE carrier.
· 
· 
· 
1. NS_xx is specified for -50dBm/MHz @Band 34

Table 7.1.2.1-1: Additional requirements  associated to NS_xx

	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	5 MHz, 10 MHz, 15 MHz, 20 MHz
	

	Band 34
	-50
	MHz

	NOTE 1:
The requirement also applies to 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 but does not apply to the frequency ranges that are less than 5MHz from the edge of the channel bandwidth. 




2. NS_yy is specified for -40dBm/MHz @Band 34

Table 7.1.2.1-2: Additional requirements associated to NS_yy
	Frequency band

(MHz)
	Channel bandwidth / 

Spectrum emission limit 

(dBm)
	Measurement bandwidth

	
	5 MHz, 10 MHz, 15 MHz, 20 MHz
	

	Band 34
	-40
	MHz

	NOTE 1:
The requirement also applies to 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 but does not apply to the frequency ranges that are less than 5MHz from the edge of the channel bandwidth. 




The A-MPR tables associated to NS_xx and NS_yy according to [12] are presented below in Table 7.1.2.1-3 and Table 7.1.2.1-4, respectively.
Table 7.1.2.1-3: A-MPR for "NS_xx"
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Channel Bandwidth [MHz]
	Parameters

	5
	Fc [MHz]
	Fc > 1987.5

	
	RBstart
	0 - 24

	
	LCRB [RBs]
	0 - 24

	
	A-MPR [dB]
	≤ 8

	10
	Fc [MHz]
	Fc = 1985
	Fc > 1985

	
	RBstart
	0 - 43
	44 - 49
	0 - 49

	
	LCRB [RBs]
	> 36
	1
	0 - 49

	
	A-MPR [dB]
	≤ 2
	≤ 3
	≤ 16

	15
	Fc [MHz]
	1972.5 < Fc ≤ 1987.5
	Fc > 1987.5

	
	RBstart
	0 - 11
	12 - 46
	47 - 74
	0 - 74

	
	LCRB [RBs]
	1
	> 36
	> 20
	N/A
	0 - 74

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	N/A
	> 48
	N/A

	
	A-MPR [dB]
	≤ 2
	≤ 8
	≤ 7
	≤ 7
	≤ 17

	20
	Fc [MHz]
	1970 < Fc ≤ 1990
	Fc > 1990

	
	RBstart
	0 - 13
	14 - 60
	61 - 99
	0 - 99

	
	LCRB [RBs]
	> 0
	1 - 12
	> 12
	 
	0 - 99

	
	A-MPR [dB]
	≤ 15
	≤ 2
	≤ 15
	≤ 16
	≤ 17


Table 7.1.2.1-4: A-MPR for "NS_yy"
	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	Channel Bandwidth [MHz]
	Parameters

	5
	Fc [MHz]
	Fc > 1997.5

	
	RBstart
	0 – 12
	13 - 24

	
	LCRB [RBs]
	> 12
	N/A

	
	RBstart + LCRB [RBs]
	N/A
	≥ 25

	
	A-MPR [dB]
	≤ 5
	≤ 1

	10
	Fc [MHz]
	1985 < Fc ≤ 1995
	Fc > 1995

	
	RBstart
	0 - 45
	46 - 49
	0 – 7
	8 - 21
	22 - 49

	
	LCRB [RBs]
	> 27
	> 2
	0 - 6
	> 25
	> 20
	N/A

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	N/A
	N/A
	N/A
	> 39

	
	A-MPR [dB]
	≤ 5
	≤ 1
	≤ 5
	≤ 10
	≤ 8
	≤ 9

	15
	Fc [MHz]
	1972.5 < Fc ≤ 1987.5
	Fc > 1987.5

	
	RBstart
	0 - 68
	69 - 74
	0 - 74

	
	LCRB [RBs]
	> 45
	0 - 2
	0 - 74

	
	A-MPR [dB]
	≤ 4
	≤ 1
	≤ 11

	20
	Fc [MHz]
	1970 < Fc ≤ 1990
	Fc > 1990

	
	RBstart
	0 - 12
	13 - 54
	55 - 99
	0 - 99

	
	LCRB [RBs]
	0 - 6
	> 50
	> 36
	N/A
	0 - 99

	
	RBstart + LCRB [RBs]
	N/A
	N/A
	N/A
	> 78
	N/A

	
	A-MPR [dB]
	≤ 5
	≤ 9
	≤ 8
	≤11
	≤ 11


Note that when the E-UTRA carrier is within 1920-1980 MHz, Band 34 protection is fulfilled by filtering rejection and thus the requirement can be added in the UE spurious emissions for UE co-existence table; see Table 7.1.1-1 above.
<end of text proposal >
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