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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our views on the remaining UE RF requirements of con-current operation on Uu and sidelink based on the WF [1]. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
Regarding the WF [1], the current status can be summarized in Table 2.1.

Table 2.1: Status of issues for con-current operation on Uu and sidelink 
	Issue
	Status

	1-1-1: Limited number of example band combination for Uu@Licensed and SL@Un-licensed
	Agreed

	1-1-2: Example band combination for Uu@Licensed and SL@Un-licensed
	Agreed

	1-2-1: Con-current operation of Uu@Un-licensed and SL@Un-licensed
	Agreed

	1-2-1: Con-current operation of Uu@Un-licensed and SL@licensed
	Agreed

	1-2-3: Con-current operation of intra-band SL@Un-licensed
	Agreed

	1-3-1: Basis of SL-U for con-current operation
	Agreed

	1-3-2: Applicable channel bandwidth for con-current operation of Uu@Licensed and SL@Un-licensed
	Agreed

	1-3-3: RF architecture reference of Uu@Licensed and SL@Un-licensed
	FFS

	1-4-1: Targeted power class for Uu@Licensed and SL@Un-licensed
	Initial agreement

	1-4-2: MPR/A-MPR for Uu@Licensed and SL@Un-licensed
	Agreed

	1-4-3: Configured transmitted power for Uu@Licensed and SL@Un-licensed
	Initial agreement

	1-4-4: UE coexistence requirements for Uu@Licensed and SL@Un-licensed
	Initial agreement

	1-4-5: General spurious emission for Uu@Licensed and SL@Un-licensed
	Initial agreement

	1-4-6: Additional spurious emission for Uu@Licensed and SL@Un-license
	FFS

	1-4-7: Other Tx requirements for Uu@Licensed and SL@Un-licensed
	Agreed

	1-5-1: MSD for Uu@Licensed and SL@Un-licensed
	Initial agreement

	1-5-2: Other Rx requirements for Uu@Licensed and SL@Un-licensed
	Agreed



The issues with FFS and the initial agreement are focused on in this contribution.

1-3-3: RF architecture reference of Uu@Licensed and SL@Un-licensed
· FFS whether to consider the separate RF architectures as baseline to define RF requirements for con-current operation of Uu@Licensed and SL@Un-licensed

Uu@n78 + SL@n46 band combination was agreed upon as one example band combination for con-current operation RF requirements. For the band combination, separate RF architectures can be assumed. However, it is not necessary to consider the separate RF architecture as a baseline, because, RAN4 already agreed the basis of con-current operation in 1-3-1 as follows. It can cover this issue.
· Consider the functionality and requirements of single carrier SL-U operation as a basis of SL-U in con-current operation
· Consider the functionality and requirements of single carrier Uu operation as a basis of Uu in con-current operation

[bookmark: _GoBack]Proposal 1: No need for further discussion on UE RF architecture for con-current operation. 

1-4-1: Targeted power class for Uu@Licensed and SL@Un-licensed
· Agreement
· PC3 Uu@Licensed + PC5 SL@Un-licensed
· PC3 Uu@Licensed + PC3 SL@Un-licensed can be considered as 2nd priority if PC3 SL is agreed in a single carrier at unlicensed band 
· Power class of SL@Un-licensed in con-current operation should be aligned with SL-U Power class for single carrier scenario 
· FFS
· PC2 Uu@Licensed + PC5 SL@Un-licensed
· PC2 Uu@Licensed + PC3 SL@Un-licensed
· whether to define MOP per each operating band or to define as the total transmitted power from each operating band

In Rel-18, the following power classes are supported for each band of Uu@n78 + SL@n46. 
· PC3, PC2, PC 1.5 for n78
· PC5, PC3 for n46 

RAN4 needs to decide whether to support PC2 Uu for con-current operation. If there is no input on PC2 Uu in RAN4#107, let’s not consider PC2 Uu for con-current operation to complete the RF core requirement in time.

Proposal 2: If there is no input on PC2 Uu@Licensed in RAN4#107, do not consider PC2 Uu for con-current operation.

1-4-3: Configured transmitted power for Uu@Licensed and SL@Un-licensed
· Agreement
· Consider the existing requirement for NR V2X con-current operation as starting point 
· FFS
· whether to consider the maximum total transmit power to be used by the UE across all carriers in Uu and SL-U in FR1 which is indicated by NW

For the configured transmitted power, each PEMAX,c can be indicated to the corresponding Uu link and SL link. In addition, total PEMAX(e.g., PEMAX,con-current needs to be indicated to limit the total configured maximum transmitted power as EN-DC in which PEMAX, EN-DC is indicated as total PEMAX.
 
Proposal 3: Consider the maximum total transmit power to be used by the UE across all carriers in Uu and SL-U in FR1 which is indicated by NW (e.g., PEMAX,con-current).

1-4-4: UE coexistence requirements for Uu@Licensed and SL@Un-licensed 
· Define UE coexistence requirements after the targeting band combination is clear 

The targeting band combination was agreed with Uu@n78 + SL@n46. 
The existing spurious emissions for UE co-existence for inter-band CA of CA_n46-n78 can be reused for this con-current operation with the targeted band combination. For information, the requirement for CA_n46-n78 in Table 6.5A.3.2.3-1 is captured. 

Table 6.5A.3.2.3-1: Requirements for uplink inter-band carrier aggregation (two bands)
	NR CA combination
	Spurious emission

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

	CA_n46-n78
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	8

	NOTE 8:	This requirement is only applicable for carriers with bandwidth confined within 1885-1920 MHz (requirement for carriers with at least 1RB confined within 1880 - 1885 MHz is not specified). This requirement applies for an uplink transmission bandwidth less than or equal to 54 RB for carriers of 15 MHz bandwidth when carrier center frequency is within the range 1892.5 - 1894.5 MHz and for carriers of 20 MHz bandwidth when carrier center frequency is within the range 1895 - 1903 MHz.



Proposal 4: Reuse the spurious emissions for UE co-existence of inter band CA_n46-n78 for con-current operation with Uu@78 + SL@n46.

1-4-5: General spurious emission for Uu@Licensed and SL@Un-licensed
· Consider the existing requirement for NR V2X con-current operation as starting point 

So far, the general spurious emission requirement for NR V2X con-current operation is not specified. Therefore, it is not clear how to consider the existing requirement for NR V2X con-current operation as starting point. 

Proposal 5: Not define the general spurious emission requirement for the con-current operation.

1-4-6: Additional spurious emission for Uu@Licensed and SL@Un-licensed
· Further discuss whether additional spurious emission is needed or not 

So far, the additional spurious emission requirement for both NR V2X con-current operation and inter-band CA is not specified. Therefore, the requirement is not necessary to be defined.

Proposal 6: Not define the additional spurious emission requirement for the con-current operation.

1-5-1: MSD for Uu@Licensed and SL@Un-licensed
· Define MSD requirement after the targeting band combination is clear 

The targeting band combination was agreed with Uu@n78 + SL@n46. 
The existing MSD for inter-band CA of CA_n46-n78 can be reused for this con-current operation with the targeted band combination. For information, the requirements for CA_n46-n78 are captured for the following clauses. 

· [bookmark: _Toc21344445][bookmark: _Toc29801933][bookmark: _Toc29802357][bookmark: _Toc29802982][bookmark: _Toc36107724][bookmark: _Toc37251498][bookmark: _Toc45888405][bookmark: _Toc45889004][bookmark: _Toc61367722][bookmark: _Toc61373105][bookmark: _Toc68231055][bookmark: _Toc69084468][bookmark: _Toc75467480][bookmark: _Toc76509502][bookmark: _Toc76718492][bookmark: _Toc83580839][bookmark: _Toc84405348][bookmark: _Toc84413957]7.3A.4	Reference sensitivity exceptions due to UL harmonic interference for CA
· [bookmark: _Toc83580840][bookmark: _Toc84405349][bookmark: _Toc84413958]7.3A.5	Reference sensitivity exceptions due to intermodulation interference due to 2UL CA
· [bookmark: _Toc83580841][bookmark: _Toc84405350][bookmark: _Toc84413959]7.3A.6	Reference sensitivity exceptions due to cross band isolation for CA

Table 7.3A.4-4: Reference sensitivity exceptions and uplink/downlink configurations due to harmonic mixing from a PC3 aggressor NR UL band for DL NR CA FR1
	UL band
	DL band
	UL BW
	SCS of UL band
	UL RB Allocation
	DL BW
	MSD
	UL/DL fc condition
	UL/DL harmonic order

	
	
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(dB)
	
	

	n46
	n78
	5
	15
	25 (RBstart=0)
	10
	19.5
	NOTE 2
	UL2/DL3

	n46
	n78
	20
	15
	100 (RBstart=0)
	100
	12
	NOTE 2
	UL2/DL3



Table 7.3A.4-4c: NR-U reference sensitivity measurement exclusion region in MHz.
	NR Band / Harmonic order / Channel BW (MHz) in UL

	UL
Band
	UL/DL 
Harmonic 
Order
	DL
Band
	5
	10
	15
	20
	25
	30
	40
	50
	60
	70
	80
	90
	100

	n78
	UL3/DL2
	n46
	
	+/-23
	+/-35
	+/-45
	+/-60
	+/-70
	+/-90
	+/-115
	+/-140
	+/-160
	+/-180
	+/-210
	+/-230

	NOTE 1:	Even though UL harmonic does not fall directly into NR-U band the exclusion region still applies.
NOTE 2:	The center of the exclusion region is obtained by multiplying the UL channel center frequency by the ratio of the UL harmonic order over the DL harmonic order.




Table 7.3A.5-1: 2DL/2UL inter-band Reference sensitivity QPSK PREFSENS and uplink/downlink configurations for PC3 CA
	Band / Channel bandwidth / NRB / Duplex mode
	Source of IMD

	NR CA band combination
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
	Duplex mode
	

	CA_n46-n78

	n46
	N/A
	10
	N/A
	5660
	N/A
	TDD
	IMD6

	
	n7812
	3310
	10
	1 (RBSTART= 25)
	3310
	N/A
	TDD
	N/A

	
	
	3790
	10
	1 (RBSTART= 25)
	3790
	
	
	

	
	n46
	N/A
	10
	N/A
	5230
	N/A
	TDD
	IMD7

	
	n7812
	3310
	10
	1 (RBSTART= 25)
	3310
	N/A
	TDD
	N/A

	
	
	3790
	10
	1 (RBSTART= 25)
	3790
	
	
	



Table 7.3A.6-1: Reference sensitivity exceptions (MSD) and uplink/downlink configurations due to cross band isolation from a PC3 aggressor NR UL band for NR CA FR1
	UL band
	DL band
	UL Fc
	UL BW
	SCS of UL band
	UL RB Allocation
	DL Fc
	DL BW
	MSD
	Cross-band
Interference
source

	
	
	(MHz)
	(MHz)
	(kHz)
	LCRB
	(MHz)
	(MHz)
	(dB)
	

	n46
	n78
	5190
	80
	30
	216 (RBstart=0)
	3795
	10
	10.4
	>ACLR2

	n46
	n78
	5190
	80
	30
	216 (RBstart=0)
	3750
	100
	5.1
	>ACLR2

	n78
	n46
	3750
	100
	30
	270 (RBstart=3)
	5160
	20
	13.5
	>ACLR2



For Table 7.3A.4-4 and Table 7.3A.6-1, the aggressor NR UL power class needs to be clarified for UL band n46. Because only power class 5 was specified in Rel-17 NR-U.
And, for n46, UL and DL are changed to SL Tx and SL Rx for this targeting band combination of Uu@n78 + SL@n46.

Proposal 7: Reuse MSD requirements of inter band CA_n46-n78 for con-current operation with Uu@78 + SL@n46 with clarification of n46 PC5, and with changing from UL to SL Tx, and from DL to SL Rx for n46.

 Conclusion
In this contribution, we provided our view on the remaining UE RF requirements of con-current operation on Uu and SL-U. Based on those, the following proposals are summarized in Table 3.1.
Table 3.1: Summary of Proposals
	Topic on Uu+SL-U con-current
	Proposals

	General
	

	1-3-3: RF architecture reference of Uu@Licensed and SL@Un-licensed
	Proposal 1: No need for further discussion on UE RF architecture for con-current operation. 


	Tx Requirements
	

	1-4-1: Targeted power class for Uu@Licensed and SL@Un-licensed
	Proposal 2: If there is no input on PC2 Uu@Lincensed in RAN4#107, do not consider PC2 Uu for con-current operation.

	1-4-3: Configured transmitted power for Uu@Licensed and SL@Un-licensed
	Proposal 3: Consider the maximum total transmit power to be used by the UE across all carriers in Uu and SL-U in FR1 which is indicated by NW (e.g, PEMAX,con-current).

	1-4-4: UE coexistence requirements for Uu@Licensed and SL@Un-licensed 
	Proposal 4: Reuse the spurious emissions for UE co-existence of inter band CA_n46-n78 for con-current operation with Uu@78 + SL@n46.

	1-4-5: General spurious emission for Uu@Licensed and SL@Un-licensed
	Proposal 5: Not define the general spurious emission requirement for the con-current operation.

	1-4-6: Additional spurious emission for Uu@Licensed and SL@Un-licensed
	Proposal 6: Not define the additional spurious emission requirement for the con-current operation.

	Rx Requirements
	

	1-5-1: MSD for Uu@Licensed and SL@Un-licensed
	Proposal 7: Reuse MSD requirements of inter band CA_n46-n78 for con-current operation with Uu@78 + SL@n46 with clarification of n46 PC5, and with changing from UL to SL Tx, and from DL to SL Rx for n46.
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