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Introduction
[bookmark: _Hlk115189237]In RAN#99, the 7008009000 LBLBLB SI was completed and continued as a WI in order to capture the associated requirement in 38.101-1. In this contribution we provide our requirement proposals for CA_n8-n20-n28 based on our analysis in the SI phase.
Discussion
 WI objectives
In Last RAN#99 a new Work Item was approved in [1] as the continuation of the completed SI on LBLB and LBLBLB band combinations with the following objectives:
Specify the following requirements based on down-selection of options of the outcome of SI
· Define Tib/Rib for the band combinations.
· Define REFRENS degradation for some specific band combinations if it’s needed.
· Define other necessary requirements for some specific band combinations if they are identified to be needed.
For CA_n5-n8, study the feasibility of non-simultaneous n5 DL + n8 UL with the existing specifications [RAN2]
· Note: RAN2 work will be triggered by LS from RAN4
An overview table of the CA combinations studied in this WI is provided here:
Table 1: Band combinations studied in this WI
	Configuration
	Uplink configuration
	Supported operators

	CA_n8-n20-n28
	CA_n8-n20, CA_n8-n28, CA_n20-n28
	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Vodafone, Telecom Italia, Orange, Deutsche Telekom, Telia Company



The channel bandwidths per operating band for each band combination are listed in the following table.
Table 2: Channel bandwidths per operating band for each band combination
	NR CA configuration
	Uplink CA configuration or single uplink carrier
	NR Band
	Channel bandwidth (MHz)
	Bandwidth combination set

	CA_n8A-n20A-n28A
	CA_n8A-n20A
CA_n8A-n28A
CA_n20A-n28A
	n8
	5, 10, 15, 20
	0

	
	
	n20
	[bookmark: OLE_LINK5]5, 10, 15, 20
	

	
	
	n28
	5, 10, 15, 20
	



In this contribution, we provide our input on the necessary requirements to be captured in the 38.101-1 specification based on our evaluations done during the related SI [3] and accounting for the agreed TPs in RAN4#106 [4] that were captured in the TR [2]. 
Requirements for CA_n8-n20-n28 1UL/2UL
Baseline architecture
The baseline architecture must accommodate the support of the upper band n28 range with a dedicated duplexer on top of the triplexer supporting n28lowUL+(n28lowDL+n20DL)+n20UL. In order to support all of these aspects, the following three antenna architecture is used to derive the requirements:
· UL/DL antenna 1: n28lowUL+(n28lowDL+n20DL)+n20UL triplexer or n28high UL/DL duplexer to cover n20 and full n28 main path
· UL/DL antenna 2: n8 UL/DLduplexer for n8 main path
· DL antenna: (n28lowDL+n20DL)+n8DL duplexer or n8DL+n28highDL duplexer to cover n8, n20 and full n28 diversity
· The delta T/delta R and isolations in third band for MSD should not be too aggressive to enable future 2 antenna or n28full implementations:
· Two antenna with n28lowUL+(n28lowDL+n20DL)+n20UL+n8DL quadplexer on antenna 1 + (n28lowDL+n20DL)+n8UL+n8DL triplexer on antenna 2
· Three antenna solution using a full band n28 UL filter.
Delta T and Delta R
In [4] there are two contribution on Delta T and Delta R values including ours from [3]. The main difference is that our values are targeting to enable two antenna or full band n28 filters in the future while they are not significantly different from the other proposed values. To find a good compromise, we have reconsidered the other company proposal while still targeting a future-proof solution.
Proposal on CA_n8-n20-n28 delta T and Delta R values: the values in the Table below are used for the requirement in 38.101-1 Table 6.2A.4.2.4-1 and 7.3A.3.2.3-1 respectively:
Table 5: CA_n8-n20-n28 ΔTIB,c and ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	CA_n8-n20-n28
	n8
	0.8
	0.3

	
	n20
	0.7
	0.2

	
	n28
	0.7
	0.5


Two UL REFSENS exceptions due to IMD
There were two contributions during the study phase that have been captured in [4] and include our input from [3]. Since our input was based on reusing existing MSDs, we are fine to average the values from the two contributions.
Proposal on CA_n8-n20-n28 2UL REFSENS exceptions: Based on the averaging the two contribution during SI phase including ours, the following MSD Table is used for the 38.101-1 requirement in Table 7.3A.5-2:
Table 6: REFSENS exceptions due to IMD interference for CA_n8-n20-n28
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n8-n20-n28
	n8
	N/A
	5
	25
	951.5
	24.3
	FDD
	IMD3

	 
	n20
	834.5
	5
	25
	793.5
	N/A
	FDD
	N/A

	 
	n28
	717.5
	5
	25
	772.5
	N/A
	FDD
	N/A

	 
	n8
	887.5
	5
	25
	932.5
	N/A
	FDD
	N/A

	 
	n20
	834.5
	5
	25
	793.5
	N/A
	FDD
	N/A

	 
	n28
	N/A
	5
	25
	781.5
	24
	FDD
	IMD3


Conclusions
In this contribution, we make our final proposal on requirements for the proposed LBLB and LBLBLB combinations and make the following proposal for CA_n8-n20-28 are:

Proposal on CA_n8-n20-n28 delta T and Delta R values: the values in the Table below are used for the requirement in 38.101-1 Table 6.2A.4.2.4-1 and 7.3A.3.2.3-1 respectively:
Table 5: CA_n8-n20-n28 ΔTIB,c and ΔRIB,c
	Inter-band CA Configuration
	NR Band
	ΔTIB,c (dB)
	ΔRIB,c (dB)

	CA_n8-n20-n28
	n8
	0.8
	0.3

	
	n20
	0.7
	0.2

	
	n28
	0.7
	0.5


Proposal on CA_n8-n20-n28 2UL REFSENS exceptions: Based on the averaging the two contribution during SI phase including ours, the following MSD Table is used for the 38.101-1 requirement in Table 7.3A.5-2:
Table 6: REFSENS exceptions due to IMD interference for CA_n8-n20-n28
	Band / Channel bandwidth / NRB / Duplex mode
	Source 

	NR CA band combination
	NR band
	UL Fc
	UL/DL BW
	UL
	DL Fc (MHz)
	MSD
	Duplex mode
	 of IMD

	
	
	(MHz)
	(MHz)
	CLRB
	
	(dB)
	
	

	CA_n8-n20-n28
	n8
	N/A
	5
	25
	951.5
	24.3
	FDD
	IMD3

	 
	n20
	834.5
	5
	25
	793.5
	N/A
	FDD
	N/A

	 
	n28
	717.5
	5
	25
	772.5
	N/A
	FDD
	N/A

	 
	n8
	887.5
	5
	25
	932.5
	N/A
	FDD
	N/A

	 
	n20
	834.5
	5
	25
	793.5
	N/A
	FDD
	N/A

	 
	n28
	N/A
	5
	25
	781.5
	24
	FDD
	IMD3
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