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1 Introduction
Rel-17 WI for UE RF enhancement was approved in RAN#90[1]. DL inter-band CA is a one of the objectives of the WI. This paper discusses the band combination specific requirements, i.e., the relaxation values for inter-band CA for n257+n259, and proposes to apply the same inter-band CA relaxation value with n261+n260. In addition, this paper also proposes inter-band CA including intra-band CA should also apply release independent approach from Rel-16. The proposals are provided with Text Proposal in this paper.
2 Discussion
2.1 Background

Rel-17 revised WID for UE RF FR2 enhancement was approved in RAN#90 [1]. This paper is for band specific requirements for FR2 inter-band CA of n257-n259 with IBM. The excerpt from the WID [1] are shown below:


Excerpt from WID [1]

· Inter-band DL CA enhancements [RAN4 RF/RRM]

· Define requirements for CA_n258A-n260A and CA_n257A-n259A based on IBM (Note these CA configurations will be moved to Basket WI in RAN#90 and more combinations may be added to Basket WI later).

· Both RF and RRM requirement aspects are in scope for DL interband CA.



 In RAN4#97-e, following agreements were captured in WF [2]:


Agreement from WF [2]

· For IBM, RF Requirements for CA_n260A-n261A are used as the baseline RF requirements for CA_n258A-n260A and CA_n257A-n259A.  

· Companies are encouraged to study and identify the potential difference on RF requirements between 

· CA_n258A-n260A and CA_ n260A-n261A

· CA_n257A-n259A and CA_n260A-n261A

· Focus on power class 3. Other power classes are FFS

· If it is concluded that the same RF requirements for CA_n260A-n261A can not be used to CA_n258A-n260A and/or CA_n257A-n259A, separation RF requirements for CA_n258A-n260A and/or CA_n257A-n259A must be completed no later than RAN4#99
· DL CA configurations CA_n258A-n260A and CA_n257A-n259A are release independent from REL-16



  This paper provides our view that same RF requirements for CA_n258-n260 should be applied to CA_n257-n259. In addition, this paper also proposes inter-band CA including intra-band CA should also apply release independent approach from Rel-16. Text proposals for band specific requirements for CA_n257-n259 and for release independence for CA_n258-n260 and CA_n257-n259 are provided in this paper since draft CR/CR are not recommended to submit in Rel-17 WI in RAN4#98-e. 
2.2 Band specific requirements for CA_n257-n259

As discussed in [3], we proposed to apply the same ΔRIB,P,n and ΔRIB,S,n values with CA_n260A-n261 to CA_n257-n259.  The summary of our consideration in [3] are following:

Summary of [3]

· The definition of the relaxation values for inter-band CA is “Inter-band DL CA EIS = Single-band EIS + MBR + inter-band DL CA relaxation”. 
· For difference of MBR between CA_n257-n259 and CA_n260-n261, there is 0.2 dB difference on DMBP,n between n257 and n261 in 28GHz bands. Other factors have no difference.
· Required relaxation value due to common spherical coverage for n258+n260 and n260+n261 is expected to be the same value although the frequency ranges of n258 and n261 are different.

· Relaxation due to beam squint loss seems not needed for IBM UE.
Based on the above consideration, we provide the following proposal:
Proposal 1: For ΔRIB,P,n and ΔRIB,S,n, the same relaxation values with n260+n261 should be applied to n257+n259.

2.3 Release independence

  In RAN#98-e, it was agreed that DL CA configurations CA_n258A-n260A and CA_n257A-n259A are release independent from Rel-16. This agreement is for single carrier for each band. However, we would like to also discuss if we apply release independent approach to inter-band CA including intra-band contiguous CA. Note that inter-band CA including intra-band contiguous CA configurations are requested by several companies and these have already been captured in a related basket WID [4]. The highest order band combinations are CA_n260M-n261A and CA_n257I-n259M, which maximum number of bands is 2 bands and maximum number of CCs is 12 CCs.
  Regarding whether Rel-16 specification support inter-band CA including intra-band CA, it seems that it can support. In clause 7.3A.2.3 in TS 38.101-2 v16.6.0, there is a following sentence:
“For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.”
It means Rel-16 core specification supports inter-band CA including intra-band CA.

 Based on above consideration, we would like to propose to apply release independent approach to inter-band CA including intra-band contiguous CA.
Observation 1:  Inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs have been requested by several companies and already captured in a related WID [4]
Observation 2:  Rel-16 core specification (clause 7.3A.2.3 in TS 38.101-2 v16.6.0) seems to supports inter-band CA including intra-band CA.
“For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.”
Proposal 2:  Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs.
3 Text proposal for TR for Rel-17 FR2 UE RF WI
Here we provide text proposal for UE requirements for CA_n257-n259, and release independence for TR for Rel-17 FR2 UE RF WI.

Proposal 3: Approve text proposal for TR for Rel-17 FR2 UE RF WI described in section 3 in this paper.
<Start of text proposal>
4.4
UE requirements for CA configurations CA_n258A-n260A and CA_n257A-n259A based on IBM

4.4.1
CA_n257-n259

4.4.1.1
Inter-band CA

NR inter-band carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.2-1, where all operating bands are within FR2. 

Beam management type is according to UE capability declaration [IE..]. The requirements in the following clauses are only applicable to inter-band CA with IBM type.

Table 4.4.1.1-1: Inter-band CA operating bands in FR2

	NR CA Band
	NR Band

(Table 5.2-1)

	CA_n257-n259
	n257, n259


4.4.1.2
Configurations for inter-band CA

Table 4.4.1.2-1: NR CA configurations for inter-band CA

	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	
	
	
	50
	100
	200
	400
	

	CA_n257A-n259A
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	50
	100
	200
	400
	

	CA_n257A-n259G
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259G
	

	CA_n257A-n259H
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259H
	

	CA_n257A-n259I
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259H
	

	CA_n257A-n259J
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259J
	

	CA_n257A-n259K
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259K
	

	CA_n257A-n259L
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259L
	

	CA_n257A-n259M
	-
	n257
	50
	100
	200
	400
	0

	
	
	n259
	CA_n259M
	

	CA_n257G-n259A
	-
	n257
	CA_n257G
	0

	
	
	n259
	50
	100
	200
	400
	

	CA_n257G-n259G
	-
	n257
	CA_n257G
	0

	
	
	n259
	CA_n259G
	

	CA_n257G-n259H
	-
	n257
	CA_n257G
	0

	
	
	n259
	CA_n259H
	

	CA_n257G-n259I
	-
	n257
	CA_n257G
	0

	
	
	n259
	CA_n259I
	

	CA_n257G-n259J
	-
	n257
	CA_n257G
	0

	
	
	n259
	CA_n259J
	

	CA_n257G-n259K
	-
	n257
	CA_n257G
	0

	
	
	n259
	CA_n259K
	

	CA_n257G-n259L
	-
	n257
	CA_n257G
	0

	
	
	n259
	CA_n259L
	

	CA_n257G-n259M
	-
	n257
	CA_n257G
	0

	
	
	n259
	CA_n259M
	

	CA_n257H-n259A
	-
	n257
	CA_n257H
	0

	
	
	n259
	50
	100
	200
	400
	

	CA_n257H-n259G
	-
	n257
	CA_n257H
	0

	
	
	n259
	CA_n259G
	

	CA_n257H-n259H
	-
	n257
	CA_n257H
	0

	
	
	n259
	CA_n259H
	

	CA_n257H-n259I
	-
	n257
	CA_n257H
	0

	
	
	n259
	CA_n259I
	

	CA_n257H-n259J
	-
	n257
	CA_n257H
	0

	
	
	n259
	CA_n259J
	

	CA_n257H-n259K
	-
	n257
	CA_n257H
	0

	
	
	n259
	CA_n259K
	

	CA_n257H-n259L
	-
	n257
	CA_n257H
	0

	
	
	n259
	CA_n259L
	

	CA_n257H-n259M
	-
	n257
	CA_n257H
	0

	
	
	n259
	CA_n259M
	

	CA_n257I-n259A
	-
	n257
	CA_n257I
	0

	
	
	n259
	50
	100
	200
	400
	

	CA_n257I-n259G
	-
	n257
	CA_n257I
	0

	
	
	n259
	CA_n259G
	

	CA_n257I-n259H
	-
	n257
	CA_n257I
	0

	
	
	n259
	CA_n259H
	

	CA_n257I-n259I
	-
	n257
	CA_n257I
	0

	
	
	n259
	CA_n259I
	

	CA_n257I-n259J
	-
	n257
	CA_n257I
	0

	
	
	n259
	CA_n259J
	

	CA_n257I-n259K
	-
	n257
	CA_n257I
	0

	
	
	n259
	CA_n259K
	

	CA_n257I-n259L
	-
	n257
	CA_n257I
	0

	
	
	n259
	CA_n259L
	

	CA_n257I-n259M
	-
	n257
	CA_n257I
	0

	
	
	n259
	CA_n259M
	

	NOTE 1: 
The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.


4.4.1.3
ΔRIB and ΔRIB,S,n
ΔRIB and ΔRIB,S,n are provided 
Table 4.4.1.3-1: ΔRIB reference sensitivity relaxation for inter-band CA for power class 3

	NR CA bands
	NR band
	ΔRIB,P,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5


Table 4.4.1.3-2: ΔRIB,S,n EIS spherical coverage requirement relaxation for inter-band CA for power class 3

	NR CA bands
	NR band
	ΔRIB,S,n (dB)

	CA_n257-n259
	n257
	3.5

	
	n259
	3.5


4.4.2
CA_n258-n260
4.4.2.1
Inter-band CA

4.4.2.2
Configurations for inter-band CA

4.4.2.3
ΔRIB and ΔRIB,S,n
4.4.3
Release independence

Table 4.4.3-1 is described for clause 6.2 for TS 38.307.  
Table 4.4.3-1: NR interband CA within FR2
	Feature
	DL/UL
	Maximum number of bands
	number of CCs
	CA BW Classes
	Duplex-mode
	Release

independent from
	requirements to be fulfilled

(see 38.307 of the REL in which the CA configuration was introduced)

	Inter-band CA configurations within NR FR2
	DL
	2
	12
	A, G, H, I, J, K, L, M
	TDD
	Rel-16
	Table B.4.2-1


<End of text proposal>
3
Conclusion

This paper proposed band specific requirements for CA_n257-n259, and release independence for inter-band CA including intra-band CA. In addition, text proposal for TR for Rel-17 FR2 UE RF was provided. Here we summarize our proposals:
Proposal 1: For ΔRIB,P,n and ΔRIB,S,n, the same relaxation values with n260+n261 should be applied to n257+n259.

Observation 1:  Inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs have been requested by several companies and already captured in a related WID [4]
Observation 2:  Rel-16 core specification (clause 7.3A.2.3 in TS 38.101-2 v16.6.0) seems to supports inter-band CA including intra-band CA.

“For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIB, is also applied according to the clause 7.3A.2.1 and 7.3A.2.2.”
Proposal 2:  Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands and maximum number of CCs is 12 CCs.
Proposal 3: Approve text proposal for TR for Rel-17 FR2 UE RF WI described in section 3 in this paper.
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