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1 Introduction
RAN4#92 approved WF on analysis assumption for MSD and ΔTIB for asynchronous operation of NR CA n78-n79[1]. To solve the remaining issue of MSD andΔTIB, this paper revisits the filter assumption when we discussed the band definition of n78 and n79. It is concluded in this paper that no additional ΔTIB is needed for the frequency range of below 4100MHz in n78 and that of above 4500MHz in n79, and that no MSD is needed for asynchronous operation.  
2 Discussion
The below analysis assumption was approved in RAN4#92[1]. As shown in the below table, different ΔTIB is to be specified based on the simultaneous RX/TX capability as described in NOTE 5 and NOTE 6. Larger ΔTIB is allowed if a UE supports asynchronous operation of NR CA n78-n79 since the UE needs sufficient isolation and would develop additional filter, which could increase insertion loss. In addition, agreement 2 also mentions that different ΔTIB is applied based on frequency range. This is because the insertion loss generally is getting higher near to the edge of passband of a filter, and more sensitive about frequency shift due to temperature change. 
Agreement 1[1]:
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Note 1: 3300M to 3700M
Note 2: 3700M to 3800M
Note 3: 4400M to 4500M
Note 4: 4500M to 5000M

Note 5: These requirements apply for UE supports simultaneous RX/TX for CA_n78-n79
Note 6: The requirements apply for UE not support simultaneous RX/TX for CA_n78-n79
Note 7: The CA_n78-n79 does not support mandatory simultaneous RX/TX in current release





Agreement 2[1]: ΔTIB,c as below, ΔRIB,c is not required to be changed
 SHAPE  \* MERGEFORMAT 



 To discuss ΔTIB, the filter assumption when discussing the definition of n78 and n79 is revisited here[2][3]. As shown in the below table, insertion loss of 1.5 dB for n78 and 2.5 dB for n79 are allowed for single band operation. ΔTIB is the additional relaxation value for insertion loss for UE operating CA, and thus the insertion loss of 1.5dB for n78 and 2.5dB for n78 should be used as a base line.
Observation1: Insertion loss of 1.5 dB for n78 and 2.5 dB for n79 are allowed for single band requirements.
Table 1: Filter assumption for n78 single band[2]

	Parameter
	Frequency range
	Vendor 1
	Vendor 2
	Vendor 3

	
	
	Band n78 BPF
	Band n77 BPF
	Band n78 BPF
	Band n77 BPF
	Band n78 BPF
	Band n77 BPF

	Insertion loss
(ETC)
	3300-3400 MHz
	1.05 dB
	1.05 dB
	2.0 dB
	2.0 dB
	1.9 dB
	1.9 dB


	
	3400-3800 MHz
	1.0 dB
	1.0 dB
	1.5 dB
	1.5 dB
	
	

	
	3800-4200 MHz
	-
	1.25 dB
	-
	2.0 dB
	-
	


Table 2: Filter assumption for n79 single band[3]

	
	typ IL [dB]
	worst IL [dB]
	Attenuation [dB]

	frequencies [GHz]
	4.4
	4.8
	5
	4.4
	4.8
	5
	2.3-2.69
	0.617-2.2
	3.3-4.2
	3.3-3.8
	5.15-5.925
	5.250-5.925

	n79 filter TR
	2.3
	1
	2.3
	2.5
	1.2
	2.5
	>35
	>25
	>15
	>15
	>40
	>40



Here is an information about related filter insertion loss and attenuation. We can find the below observation:

· Information from vender 1:
· For n78, insertion loss of 1.9dB is smaller than 1.5dB, and thus 0.4dB ΔTIB may needed in specific frequency range of n78.
· For n79, insertion loss of 1.4dB is smaller than 2.5dB, and thus no ΔTIB is needed in whole frequency range of n79.
· Information from vender 2:
· For n78, insertion loss of 2.38dB is larger than 1.5dB, and 0.88dBΔTIB may be needed in specific frequency range of n78.
· For n79, insertion loss of 2.09dB is smaller than 2.5dB, and thus no ΔTIB is needed in whole frequency range of n79.
· Common observation from both venders:
· Sufficient isolation for NR CA asynchronous operation is achievable, and thus no MSD is needed.
Observation 2: ΔTIB of 0.4dB and 0.88dB may be needed in specific frequency range of n78.
	
	Information from vendor 1
	Information from vendor 2

	
	IL
	Attenuation
	IL
	Attenuation

	
	n78
	n79
	n78
	n79
	n78
	n79
	
	

	n78 BPF
	1
	
	
	30.7
	1.53
	
	18.3
	

	n79 BPF
	
	0.8
	38
	
	
	1.27
	
	41.53

	n78/n79 diplexer
	0.9
	0.6
	21.1
	26
	0.48
	0.82
	34.76
	20.19

	Total
	1.9
	1.4
	59.1
	56.7
	2.38
	2.09
	57.15
	68.84

	Note
	
	NOTE: Total IL and attenuation is slightly different from summation between individual BPF and diplexer due to filter matching  



Based on the above consideration, we focus on change of ΔTIB value due to frequency range. The below figure shows the total insertion loss of diplexer and BPF for n78-n79 CA from vendor 2. From Figure 2, insertion loss at 3700MHz is 2.01dB and insertion loss at 3800MHz is 2.38dB. Compared to the base line of insertion loss of 1.5dB, 0.5dB at below 3700MHz and 0.9dB at 3700-3800MHz is reasonable ΔTIB.
Observation 3: 0.5dB at below 3700MHz and 0.9dB at 3700-3800MHz is reasonable ΔTIB considering filter characteristics.
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Figure 1: Total Insertion loss of diplexer and BPF for n78-n79 CA from vendor 2

Proposal: ΔTIB of 0.5dB at 3300MHz to 3700MHz and 0.9dB at 3700MHz to3800MHz should be specified. Additional ΔTIB for n79 and MSD are unnecessary.
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	CA_n78-n791
	n78
	0.5

	
	
	0.92

	
	n79
	0.5

	Note 1: The CA_n78-n79 does not support mandatory simultaneous RX/TX in current release 

Note 2: The requirement apply for 3700MHz to 3800MHz when UE supports simultaneous RX/TX for CA_n78-n79 while NR band n78 not sharing path with NR band n77 in current release.


3 Conclusion

Here we summarize our contribution:
Proposal: ΔTIB of 0.5dB at 3300MHz to 3700MHz and 0.9dB at 3700MHz to3800MHz should be specified. Additional ΔTIB for n79 and MSD are unnecessary.
	Inter-band DC Configuration
	E-UTRA and NR Band
	ΔTIB,c [dB]

	CA_n78-n791
	n78
	0.5

	
	
	0.92

	
	n79
	0.5

	Note 1: The CA_n78-n79 does not support mandatory simultaneous RX/TX in current release 

Note 2: The requirement apply for 3700MHz to 3800MHz when UE supports simultaneous RX/TX for CA_n78-n79 while NR band n78 not sharing path with NR band n77 in current release.
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[image: image1.png]Parameter Value Unit
Antenna isolation 10 dB
Diplexer out of band isolation 15 dB
n79 filter rejection on n78 25 dB
n78 filter rejection on n79 25 dB
n78/n79 front-end loss 4 dB
SNR requirement for QPSK -1 dB




