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1. Introduction

In RAN#77, the revised WI [1] to specify 2DL/1UL CA_n78A-n79A was approved. This contribution is a text proposal for TR 37.865-01-01 to add band specific requirements of the CA configuration. 
2. Filter performance and proposals

In case of “CA_n77A-n79A”, it would be obvious that it is quite challenging to have sufficient isolation between Band n77 and n79 by filter or separate antenna due to the frequency proximity i.e. 200 MHz gap (= fractional BW of 4.6 %). On the other hand, for CA_n78A-n79A, frequency separation between Band n78 and n79 is 600 MHz (= fractional BW of 15 %) as shown below and it could be split by filtering in our understanding. 
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Figure 1: Frequency separation between n78 and n79
We have investigated the feasibility based on filter vendors’ feedback. It is noted that a motivation for this study is to leave the possibility of more flexible operation in Band n79. More specifically, Band 42 is currently operated in Japan with a certain TDD configuration and Band n78 will need to be synchronized to avoid interferences if no guard-band is assumed. In this case, if Band n79 needs to be synchronized with Band n78 due to this CA, the same TDD configuration among Band 42, n78 and n79 is forced even if there is another demand (use case) in Band n79.
Table 1 is a summary of IL and isolation of the diplexer from three filter vendors.

Table 1: Summary of IL and isolation of diplexer
	
	IL
	Isolation
	Note

	
	Below 3.8 GHz
	Above 4.4 GHz
	Below 3.8 GHz
	Above 4.4 GHz
	

	Vendor 1 
	1.0 dB (ETC)
	0.7 dB (ETC)
	21.1 dB (typ.)
	26 dB (typ.)
	Isolation of more than 55 dB is achievable with BPF

	Vendor 2 
	0.9 dB (ETC)
	1.1 dB (ETC)
	16 dB (ETC)
	16 dB (ETC)
	Isolation of 55 dB is achievable with BPF


Based on Table 1 and the shared pain approach, we propose the followings.
Proposal 1: It is proposed to approve the delta values shown in Table 2 and 3.
Table 2: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n78A-n79A
	n78
	0.5

	
	n79
	0.5


Table 3: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n78A-n79A
	n78
	0

	
	n79
	0


Proposal 2: No MSD requirement is needed for this CA configuration since more than 55 dB is achievable with BPF.
Also, we propose the following TP for TR 37.865-01-01.

Proposal 3: It is proposed to approve the following TP for TR 37.865-01-01.
3. Text Proposal for TR 37.865-01-01
----- Unchanged sections omitted -----
8.X
CA_n78A-n79A
8.X.1
Channel bandwidths per operating band for CA
Table 8.X.1-1: Inter-band CA 

	NR CA Band
	NR Band
	Uplink (UL) band
	Downlink (DL) band
	Duplex

mode

	
	
	BS receive / UE transmit
	BS transmit / UE receive
	

	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	CA_n78-n79
	n78
	3300 MHz
	–
	3800 MHz
	3300 MHz
	–
	3800 MHz
	TDD

	
	n79
	4400 MHz
	–
	5000 MHz
	4400 MHz
	–
	5000 MHz
	


Table 8.X.1-2: Supported NR bandwidths per CA configuration for inter-band CA 
	CA operating / channel bandwidth

	NR CA Configuration
	Band
	Subcarrier spacing

[kHz]
	10

MHz
	15

MHz
	20

MHz
	40

MHz
	50

MHz
	60

MHz
	80

MHz
	100 MHz
	Maximum aggregated bandwidth

[MHz]

	CA_n78A-n79A
	n78
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	200

	
	
	30
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	n79
	15
	
	
	
	Yes
	Yes
	
	
	
	

	
	
	30
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	

	
	
	60
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes
	


8.X.2
UE co-existence studies
Table 8.X.2-1: Impact of UL and DL Harmonic Interference

	
	
	2nd  Harmonic
	3rd  Harmonic
	4th Harmonic
	5th Harmonic
	6th Harmonic
	7th Harmonic

	Band
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge
	UL DL Low Band Edge
	UL DL High Band Edge

	n78
	3300
	3800
	6600
	7600
	9900
	11400
	13200
	15200
	16500
	19000
	19800
	22800
	23100
	26600

	n79
	4400
	5000
	8800
	10000
	13200
	15000
	17600
	20000
	22000
	25000
	26400
	30000
	30800
	35000


8.X.3
ΔTIB and ΔRIB values

Table 8.X.3-1: Summary of IL and isolation of diplexer
	
	IL
	Isolation
	Note

	
	Below 3.8 GHz
	Above 4.4 GHz
	Below 3.8 GHz
	Above 4.4 GHz
	

	Vendor 1 
	1.0 dB (ETC)
	0.7 dB (ETC)
	21.1 dB (typ.)
	26 dB (typ.)
	Isolation of more than 55 dB is achievable with BPF

	Vendor 2 
	0.9 dB (ETC)
	1.1 dB (ETC)
	16 dB (ETC)
	16 dB (ETC)
	Isolation of 55 dB is achievable with BPF


Based on Table 8.X.3-1, TIB,c andRIB,c were derived as shown in below tables.
Table 8.X.3-2: ΔTIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c [dB]

	CA_n78A-n79A
	n78
	0.5

	
	n79
	0.5


Table 8.X.3-3: ΔRIB
	Inter-band CA Configuration
	NR Band
	ΔRIB [dB]

	CA_n78A-n79A
	n78
	0

	
	n79
	0


8.X.4
REFSENS requirements
Since isolation of more than 55 dB between two bands can be achieved based on Table 8.X.3-1, no MSD should be specified for this CA configuration.
----- Unchanged sections omitted -----
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