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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our view on the remained issues of RF core requirements for FR2 inter-band CA within the same frequency group based on CBM. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
In the last RAN4 meeting, the following was discussed during GTW and were encouraged to be discussed further.
	1. Introduce UE capability CBM HPC. 
0. Which architecture UE supports is up to UE implementation
1. UE requirements 
1. FFS on within same frequency group CBM DL requirements are based on single receiver and multi receiver architecture
1. between frequency groups CBM DL requirements are based on multi receiver architecture, IBM-requirements, relaxations can be discussed (i.e., relaxation could be not exact the same as IBM)
1. Fs_inter is introduced further discussed whether Fs_inter is for functional limitation or for performance functional separation
2. Applies within same frequency group band combinations for single receiver architecture
2. Applies to UEs not declaring  HPC
2. Is introduced together with other LL n258+n261 UE requirements for both CBM and IBM when there is operator request for band combination within same frequency group
2. When CBM requirements are introduced for band combination within same frequency group also IBM requirements are introduced (earlier agreement)
2. REFSENS: Define the minimum CBM sensitivity requirements on the condition of normalized equal PSD for band combinations within same frequency group.
1. CR for CA_n257-n259, CA_n258-n260 and CA_n260-n261(for both CBM and IBM) i.e. CBM between frequency groups is agreed in RAN4#102
1. CBM REFSENS between frequency groups is defined to be same as IBM REFSENS
4. FFS relaxation value
1. CR introducing LL combo n258+n261 with Fsinter and CR introducing LH combos CA_n257-n259, CA_n258-n260 and CA_n260-n261 are agreed as a package.




For UE supporting FR2-1 inter-band DL CA based on CBM within same frequency group, Fs_inter needs to be introduced either for functional limitation or for performance functional separation. And, LL combo CA_n258-n261, and LH combos CA_n257-n259, CA_n258-n260 and CA_n260-n261 are needed to be introduced as a package.
For LL combo CA_n258-n261 with CBM, the sensitivity requirements should be specified depending on the frequency separation from 0MHz to 4000MHz as Table 2.1 and Table 2.2. 
[bookmark: _GoBack]Table 2.1:  ΔRIB,P,n reference sensitivity relaxation for inter-band CA with CBM for power class 3
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n258-n261
	n258
	[2.5]note1

	
	n261
	[2.5] note1

	Note 1 : ‘Fs_inter’ is the maximum frequency separation between lower edge of lowest CC and upper edge of highest CC in FR2-1 inter-band DL CA based on CBM which UE can support with corresponding ΔRIB,P,n. If the configured frequency separation is larger than ‘Fs_inter’, additional relaxation is allowed.



Table 2.2: Frequency separation class(Fs_inter) for inter-band CA with CBM
	Frequency separation class
	Fs_inter (MHz)

	1
	≤ 800

	2
	≤ 1400

	3
	≤ 2400

	4
	≤ 3400

	5
	≤ 4400

	



For LL combo CA_n258-n261 with IBM, the sensitivity requirement of 3.0dB can be considered as Table 2.3 compared to frequency separation of other band combos in Table 2.4.

Table 2.3:  ΔRIB,P,n reference sensitivity relaxation for inter-band CA with IBM for power class 3
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n258-n261
	n258
	[3.0]

	
	n261
	[3.0] 



Table 2.4:  ΔRIB,P,n reference sensitivity relaxation for inter-band CA with IBM for power class 3
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)
	Freq.Separation
Min~Max
(MHz)

	
	
	IBM (Table 7.3A.2.3-1)
	

	CA_n257-n259
	n257
	4.0
	10000~17000

	
	n259
	4.0
	

	CA_n258-n260
	n258
	3.5
	9500~15750

	
	n260
	3.5
	

	CA_n260-n261
	n260
	3.5
	8650~12500

	
	n261
	3.5
	

	CA_n258-n261
	n258
	
	0~4100

	
	n261
	
	




For LH combos CA_n257-n259, CA_n258-n260 and CA_n260-n261 with IBM, the sensitivity requirements were already defined as Table 2.5.
[bookmark: _Hlk31890999]Table 2.5: ΔRIB,P,n reference sensitivity relaxation for inter-band CA with IBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.0

	
	n259
	4.0

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5



For LH combos CA_n257-n259, CA_n258-n260 and CA_n260-n261 with CBM, the sensitivity requirements have been being discussed as Table 2.6.
Table 2.6: ΔRIB,P,n reference sensitivity relaxation for inter-band CA with CBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	TBD

	
	n259
	TBD

	CA_n258-n260
	n258
	TBD

	
	n260
	TBD

	CA_n260-n261
	n260
	TBD

	
	n261
	TBD



As package, reference sensitivity relaxation of LL combo CA_n258-n261, and LH combos CA_n257-n259, CA_n258-n260 and CA_n260-n261, Table 2.7 and Table 2.8 can be considered for IBM and for CBM respectively.

Table 2.7: ΔRIB,P,n reference sensitivity relaxation for inter-band CA with IBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.0

	
	n259
	4.0

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5

	CA_n258-n261
	n258
	[3.0]

	
	n261
	[3.0] 



Table 2.8: ΔRIB,P,n reference sensitivity relaxation for inter-band CA with CBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	TBD

	
	n259
	TBD

	CA_n258-n260
	n258
	TBD

	
	n260
	TBD

	CA_n260-n261
	n260
	TBD

	
	n261
	TBD

	CA_n258-n261
	n258
	[2.5]note1

	
	n261
	[2.5] note1

	Note 1 : ‘Fs_inter’ is the maximum frequency separation between lower edge of lowest CC and upper edge of highest CC in FR2-1 inter-band DL CA based on CBM which UE can support with corresponding ΔRIB,P,n. If the configured frequency separation is larger than ‘Fs_inter’, additional relaxation is allowed.



As package, for EIS spherical coverage requirement relaxation of LL combo CA_n258-n261, and LH combos CA_n257-n259, CA_n258-n260 and CA_n260-n261, Table 2.9 and Table 2.10 can be considered for IBM and for CBM respectively.

Table 2.9: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA with IBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5

	CA_n258-n261
	n258
	[3.0]

	
	n261
	[3.0] 



Table 2.10: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA with CBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	TBD

	
	n259
	TBD

	CA_n258-n260
	n258
	TBD

	
	n260
	TBD

	CA_n260-n261
	n260
	TBD

	
	n261
	TBD

	CA_n258-n261
	n258
	[2.5]note1

	
	n261
	[2.5] note1

	Note 1 : ‘Fs_inter’ is the maximum frequency separation between lower edge of lowest CC and upper edge of highest CC in FR2-1 inter-band DL CA based on CBM which UE can support with corresponding ΔRIB,S,n. If the configured frequency separation is larger than ‘Fs_inter’, additional relaxation is allowed.



Based on these, we propose as follows.
Proposal 1: Introduce LL combo n258+n261 UE requirements with Fs_inter for CBM, and without Fs_inter for IBM. 
Proposal 2: Agree CR introducing LL combo n258+n261 with Fs_inter and CR introducing LH combos CA_n257-n259, CA_n258-n260 and CA_n260-n261 as a package.
· Reference sensitivity relaxation : 
· Table 2.7 for IBM 
· Table 2.8 for CBM
· EIS spherical coverage requirement relaxation 
· Table 2.9 for IBM 
· Table 2.10 for CBM
· Table 2.2 for Frequency separation class(Fs_inter) for inter-band CA with CBM
Proposal 3: Add ‘Fs_inter’ in feature list of NR_RF_FR2_req_enh2.
Conclusion
In this contribution, we provided our views on Fs_inter and reference sensitivity requirements for CBM based inter-band DL within the same frequency group. Proposals are as follows.

Proposal 1: Introduce LL combo n258+n261 UE requirements with Fs_inter for CBM, and without Fs_inter for IBM. 
Proposal 2: Agree CR introducing LL combo n258+n261 with Fs_inter and CR introducing LH combos CA_n257-n259, CA_n258-n260 and CA_n260-n261 as a package.
· Reference sensitivity relaxation : 
· Table 2.7 for IBM 
· Table 2.8 for CBM
· EIS spherical coverage requirement relaxation 
· Table 2.9 for IBM 
· Table 2.10 for CBM
· Table 2.2 for Frequency separation class(Fs_inter) for inter-band CA with CBM
Proposal 3: Add ‘Fs_inter’ in feature list of NR_RF_FR2_req_enh2 as Table 2.11



Table 2.11: Feature list of NR_FR_FR2_req_enh2 

	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	NR_RF_FR2_req_enh2
	X-x
	Frequency separation class for inter-band DL CA based CBM
	Capability to indicate frequency separation between lower edge of lowest CC and upper edge of highest CC in CA combination band for inter-band DL CA based on CBM. 
The UE indicating this capability shall meet the corresponding UE requirements defined in Section TBD. 


	 
	yes
	no
	UE does not support inter-band DL CA with corresponding UE requirements defined in Section TBD.
	Per BC
	No
	FR2 only
	
	
	Optional with capability signalling





Table 2.7: ΔRIB,P,n reference sensitivity relaxation for inter-band CA with IBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	4.0

	
	n259
	4.0

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5

	CA_n258-n261
	n258
	[3.0]

	
	n261
	[3.0] 



Table 2.8: ΔRIB,P,n reference sensitivity relaxation for inter-band CA with CBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	TBD

	
	n259
	TBD

	CA_n258-n260
	n258
	TBD

	
	n260
	TBD

	CA_n260-n261
	n260
	TBD

	
	n261
	TBD

	CA_n258-n261
	n258
	[2.5]note1

	
	n261
	[2.5] note1

	Note 1 : ‘Fs_inter’ is the maximum frequency separation between lower edge of lowest CC and upper edge of highest CC in FR2-1 inter-band DL CA based on CBM which UE can support with corresponding ΔRIB,P,n. If the configured frequency separation is larger than ‘Fs_inter’, additional relaxation is allowed.



Table 2.9: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA with IBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5

	CA_n258-n260
	n258
	3.5

	
	n260
	3.5

	CA_n260-n261
	n260
	3.5

	
	n261
	3.5

	CA_n258-n261
	n258
	[3.0]

	
	n261
	[3.0] 



Table 2.10: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA with CBM for power class 3 
	NR CA band combinations
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	TBD

	
	n259
	TBD

	CA_n258-n260
	n258
	TBD

	
	n260
	TBD

	CA_n260-n261
	n260
	TBD

	
	n261
	TBD

	CA_n258-n261
	n258
	[2.5]note1

	
	n261
	[2.5] note1

	Note 1 : ‘Fs_inter’ is the maximum frequency separation between lower edge of lowest CC and upper edge of highest CC in FR2-1 inter-band DL CA based on CBM which UE can support with corresponding ΔRIB,S,n. If the configured frequency separation is larger than ‘Fs_inter’, additional relaxation is allowed.



Table 2.2: Frequency separation class (Fs_inter) for inter-band CA with CBM
	Frequency separation class
	Fs_inter (MHz)

	1
	≤ 800

	2
	≤ 1400

	3
	≤ 2400

	4
	≤ 3400

	5
	≤ 4400
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