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1. Introduction

At the past RAN4 meetings, we proposed and discussed band n5 usage in Japan e.g. [1], but there was no conclusion yet. In this contribution, we further discuss and address the concern for this issue.
[image: image1.emf]B19(Uplink) B19(Downlink)

875 890 845 830

B5(Uplink) B5(Downlink)

894 824 849 869

B18(Uplink) B18(Downlink)

815 860

B18(KDDI)

B19 (DOCOMO)

B5


2. Discussion 
In the LTE B19 specifications, the requirements to protect LTE B18 were specified. For example, allowed A-MPR value and the related UE emission requirements for LTE B19 were specified as follows.
Table 1. NS_08 and allowed A-MPR value for band 19

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_08
	6.6.3.3.3
	19
	10, 15
	> 44
	≤ 3


Table 2. UE emission requirements for NS_08 

	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5MHz
	10MHz
	15MHz
	

	860 ≤ f ≤ 890
	-40
	-40
	-40
	1 MHz


Firstly, we would like to describe how those requirements were specified for LTE B19. As highlighted by yellow, for LTE B19, maximally 3dB A-MPR is allowed to achieve -40dBm/1MHz from 860MHz to 890MHz when NS_08 is indicated by the network. This A-MPR value was specified such that LTE B5 is not impacted, i.e., a few dB power attenuation can be achieved at 860MHz frequency assuming the worst B5 duplexer. This means that above requirements were specified assuming B5 duplexer not B19 specific duplexer.

Fact. 1: The existing A-MPR value for LTE B19, i.e. 3dB, was specified such that LTE B5 is not impacted, i.e., a few dB emission attenuation can be achieved at 860MHz frequency by the worst B5 duplexer.

Fact. 2: The LTE B18 protection requirements for LTE B19 were specified assuming LTE B5 duplexer (not LTE B19-specific duplexer).
Those facts enable that most of LTE B19 terminals use the same analogue components as those of LTE B5 and that UE can satisfy the LTE B18 protection requirements by allowing A-MPR. The same approach can be applied to NR, i.e.,
Fact 3: For NR band n5, if the same approaches in the facts 1 and 2 are taken to protect B18, i.e.,  if A-MPR value to achieve the same emission attenuation as LTE B18 protection requirements for LTE B19 at 860MHz frequency is specified assuming B5 duplexer, introduction of B18 protection requirements into band n5 would not have an impact on the exiting B5 duplexer.
Based on above facts, we propose the followings.

Proposal 1: For NR band n5, investigate required A-MPR to protect band 18, i.e., to achieve -40dBm/1MHz from 860MHz to 890MHz for 15MHz CBW assuming the existing (worst) B5 duplexer.
Note that above should be discussed separately from the merging of B5 and B26 for NR. In the LTE, the following spurious emission requirements were specified for LTE B5. 
Table 3. Spurious emission requirements for B5

	E-UTRA Band
	Spurious emission 

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

	5
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8, 10, 12, 13, 14, 17, 24, 25, 28, 29, 30, 31, 34, 38, 40, 42, 43, 45, 48, 50, 51, 65, 66, 70, 71, 74
	FDL_low 
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 26
	859
	-
	869
	-27
	1
	

	
	E-UTRA Band 41
	FDL_low 
	-
	FDL_high
	-50
	1
	2

	
	E-UTRA Band 18, 19
	FDL_low 
	-
	FDL_high
	-40
	1
	39

	
	E-UTRA Band 11, 21
	FDL_low 
	-
	FDL_high
	-50
	1
	39

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8, 39


For the protection of LTE B26, -27dBm/1MHz was specified assuming the existing B5 duplexer. If B5 and B26 are merged for NR, all B5 duplexer need to satisfy -50dBm/1MHz for B26 DL range, i.e. 859MHz to 869MHz. Our proposal 1 is based on the existing B5 duplexer, hence our proposal 1 and the merging of B5 and B26 have different directions. Also, our proposal is mainly for 15MHz CBW, but the merging of B5 and B26 is for not only 15MHz but also the existing 5MHz and 10MHz CBW. If only Japanese operator want to have 15MHz for band n5, we consider there is no strong motivation to change the spurious requirements for n5 from that for LTE B5.
Observation 1. The merging of B5 and B26 may have impact on not only the requirements for 15MHz CBW but also that for the existing 5MHz and 10MHz CBW, while our proposal 1 is only for the requirements for 15MHz CBW.
Observation 2. If only Japanese operator want to have 15MHz for band n5, there might be no strong motivation to change the spurious requirements for n5 from that for LTE B5, i.e. introduction of A-MPR for band n5 would be sufficient.
Proposal 2: The proposal 1 should be discussed separately from the merging of B5 and B26 for NR. This is because the merging of B5 and B26 may have an impact on the existing B5 duplexer, while proposal 1 may have no impact.
3. Conclusion

In this contribution, we discuss the band n5 usage in Japan. Our observation and proposals are summarized below.
Fact. 1: The existing A-MPR value for LTE B19, i.e. 3dB, was specified such that LTE B5 is not impacted, i.e., a few dB emission attenuation can be achieved at 860MHz frequency by the worst B5 duplexer.

Fact. 2: The LTE B18 protection requirements for LTE B19 were specified assuming LTE B5 duplexer (not LTE B19-specific duplexer).
Fact 3: For NR band n5, if the same approaches in the facts 1 and 2 are taken to protect B18, i.e.,  if A-MPR value to achieve the same emission attenuation as LTE B18 protection requirements for LTE B19 at 860MHz frequency is specified assuming B5 duplexer, introduction of B18 protection requirements into band n5 would not have an impact on the exiting B5 duplexer.
Observation 1. The merging of B5 and B26 may have impact on not only the requirements for 15MHz CBW but also that for the existing 5MHz and 10MHz CBW, while our proposal 1 is only for the requirements for 15MHz CBW.

Observation 2. If only Japanese operator want to have 15MHz for band n5, there might be no strong motivation to change the spurious requirements for n5 from that for LTE B5, i.e. introduction of A-MPR for band n5 would be sufficient.
Proposal 1: For NR band n5, investigate required A-MPR to protect band 18, i.e., to achieve -40dBm/1MHz from 860MHz to 890MHz for 15MHz CBW assuming the existing (worst) B5 duplexer.
Proposal 2: The proposal 1 should be discussed separately from the merging of B5 and B26 for NR. This is because the merging of B5 and B26 may have an impact on the existing B5 duplexer, while proposal 1 may have no impact.
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