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1	Introduction
[bookmark: OLE_LINK25]In last meeting, a basket WID for simultaneous Rx/Tx inter-band combinations for NR CA/DC, NR SUL and LTE/NR DC in Rel-18 was approved [1]. It aims to identify feasibility for each requested FDD-TDD and TDD-TDD band combinations for CA, SUL, MR-DC supporting simultaneous Rx/Tx capability/operation based on technical analysis, especially for those with large MSD values. 
Currently, there are following TDD-TDD band combination requested in the basket WID:
[bookmark: OLE_LINK10]1. PC3: CA_n34A-n41A
[bookmark: OLE_LINK11]2. PC3: CA_n39A-n41A
3. PC2&3: CA_n40A-n41A
[bookmark: OLE_LINK46]In this contributions, we give some discussion on the RF requirements on PC3 n39-n41 supporting simultaneous Rx/Tx. 
2	Discussion
[bookmark: OLE_LINK7][bookmark: OLE_LINK28][bookmark: OLE_LINK66][bookmark: OLE_LINK23][bookmark: OLE_LINK9]Currently, the requirements for the above three TDD NR CA band combination were derived without supporting non-simultaneous Rx/Tx. In current TS38.101-1, delta Tib,c/Rib,c values for LTE CA_39-41 are reused for CA_n39-n41, respectively. As shown in table 1 and table 2.
[bookmark: OLE_LINK3]Table 1. ΔTIB,c requirements for CA_n39-n41
	Inter-band CA combination
	[bookmark: OLE_LINK1]ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n39-n41
	02 / 0.53
	02 / 0.53

	NOTE 2: The above additional tolerances also apply in non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter- band carrier aggregation configurations
NOTE 3:	Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx.


[bookmark: OLE_LINK6][bookmark: OLE_LINK4]Table 2. ΔRIB,c requirements for CA_n39-n41
	Inter-band CA combination
	[bookmark: OLE_LINK5]ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n39-n41
	0.22 / 0.23
	0.22 / 0.23

	NOTE 2: Only applicable for UE supporting inter-band carrier aggregation with uplink in one NR band and without simultaneous Rx/Tx.
NOTE 3:	Applicable for UE supporting inter-band carrier aggregation without simultaneous Rx/Tx..


As can be seen from the above two tables, there were two sets of the delta Tib,c/Rib,c values, one for single UL and the other one for dual UL, in which delta Tib,c/Rib,c values of 0dB/0.2dB are for single UL considering there was only diplexer for Rx, while Tib,c/Rib,c values of 0.5dB/0.2dB are for dual UL considering additional diplexer may be used for the Tx chain, while the Rx chain could be reused.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK12]In general, the RF architectures are different for TDD-TDD band combination with or without supporting simultaneous Rx/Tx. Fig 1 gives some examples of the RF architecture for the LTE CA_39-41 band combination with or without supporting simultaneous Rx/Tx [2].
[image: ]

[bookmark: OLE_LINK13][bookmark: OLE_LINK17](a) With simultaneous Rx/Tx
[image: ]
(b) Without simultaneous Rx/Tx (Rx share diplexer)
Fig 1. RF architecture of LTE 39-41 with or without supporting simultaneous Rx/Tx
In our understanding, to support simultaneous Rx/Tx for band n39-n41, the RF architecture in Fig1(a) for LTE CA_39-41 can be reused, where diplexer is shared by band 39 and band 41. It should be noted that non-simultaneous Rx/Tx could also be enabled in the implementation of Fig 1(a).
For High-High band combination, the diplexer IL is ~1dB, the delta Tib,c values for band n39 and n41 equal to 0.5dB by using share-pain principle. Seemingly, it is more like LTE UL CA_39-41 where diplexer is used in both Tx and Rx. So it is proposed that the delta Tib,c/Rib,c values for n39-n41 supporting simultaneous Rx/Tx in table 3 and table 4, respectively.
Table 3. ΔTIB,c values
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n39-n41
	[0.5]x
	[0.5]x

	NOTE x:	Applicable for UE supporting inter-band carrier aggregation with simultaneous Rx/Tx.


Table 4. ΔRIB,c values
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n39-n41
	[0.2]x
	[0.2]x

	NOTE x:	Applicable for UE supporting inter-band carrier aggregation with simultaneous Rx/Tx.


Next, when simultaneous Rx-Tx is supported for n39-n41, the cross band isolation MSD should be checked. The cross band isolation MSD values are calculated below.
Table 4. Parameters used in the calculation
	Parameters
	Values

	Tx PA output power (dB)
	27

	n41 Tx PA output power at Bn39 Rx band(dBm/Hz)
	-130

	n41 Tx Transceiver noise floor at PA output (dBm/Hz)
	-150

	n39Tx PA output power at Bn41 Rx band(dBm/Hz)
	-135

	n39Tx Transceiver noise floor at PA output (dBm/Hz)
	-145

	PA to antenna IL
	4

	n39 Rx LO phase noise (dBc/Hz)
	-160

	n41 Rx LO phase noise (dBc/Hz)
	-150

	Rx IIP2 (dBm)
	50

	LNA to antenna IL (dB)
	3

	NF
	9

	Cross-band isolation (dB) at Tx (Rx filter) Bn41 Rx rejection @ Bn39 (1880~1920) including diplexer isolation
	40

	Cross-band isolation (dB) at Rx (Tx filter) Bn39 Rx rejection @ Bn41 (2496~2690) including diplexer isolation
	55


For n41 Tx impact on n39 Rx, the MSD is evaluated as:
Table 5. Cross band isolation MSD for n41->n39
	
	5MHz
	40MHz

	n39 REFSEN
	-100
	-90.6

	Total interference noise referred to antenna
 port (dBm) (Main path)
	-98.2
	-90.6

	Total interference noise referred to antenna
 port (dBm)  (Div path)
	-109.9
	-100.9

	MSD (Mian)
	2.5
	1.8

	MSD (Div)
	0.2
	0.2

	MSD(after MRC)
	1.2
	0.9


For n39 Tx impact on n41 Rx, the MSD is evaluated as:
Table 6. Cross band isolation MSD for n39->n41
	
	10MHz
	100MHz

	n41 REFSEN
	-94.8
	-84.7

	Total interference noise referred to antenna
 port (dBm) (Main path)
	-73.0
	-72.7

	Total interference noise referred to antenna port (dBm) (Div path)
	-98.5
	-95.4

	MSD (Mian)
	17.9
	8.6

	MSD (Div)
	0.1
	0.1

	MSD(after MRC)
	3.6
	2.6


Therefore, the cross band isolation MSD values for CA_n39-n41A with supporting simultaneous Rx/Tx are proposed in table 7.
Table 7. Cross band isolation MSD for CA_n39-n41A with supporting simultaneous Rx/Tx 
	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)
	

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2501
	10
	3.6
	>ACLR2

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2546
	100
	2.6
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1917.5
	5
	1.2
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1900
	40
	0.9
	>ACLR2



3 Conclusion
In this contribution, we give some discussion on the RF requirements for CA_n39-n41 supporting simultaneous Rx/Tx. Considering the current RF requirements were derived without simultaneous Rx/Tx, therefore ΔTIB,c /ΔRIB,c and cross band isolation MSD should be re-evaluated for CA_n39-n41 supporting simultaneous Rx/Tx.
Proposal 1. The ΔTIB,c /ΔRIB,c values are proposed:
Table 3. ΔTIB,c values
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)9

	
	Component band in order of bands in configuration10

	CA_n39-n41
	[0.5]x
	[0.5]x

	NOTE x:	Applicable for UE supporting inter-band carrier aggregation with simultaneous Rx/Tx.


Table 4. ΔRIB,c values
	Inter-band CA combination
	ΔRIB,c for NR bands (dB)8

	
	Component band in order of bands in configuration9

	CA_n39-n41
	[0.2]x
	[0.2]x

	NOTE x:	Applicable for UE supporting inter-band carrier aggregation with simultaneous Rx/Tx.


Proposal 1. The cross band isolation MSD values are proposed:
Table 7. Cross band isolation MSD for CA_n39-n41A with supporting simultaneous Rx/Tx 
	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)
	

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2501
	10
	3.6
	>ACLR2

	n39
	n41
	1900
	40
	15
	216 (RBstart=0)
	2546
	100
	2.6
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1917.5
	5
	1.2
	>ACLR2

	n41
	n39
	2546
	100
	30
	270 (RBstart=3)
	1900
	40
	0.9
	>ACLR2
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