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1.	Introduction
[bookmark: _Hlk67504958]A new WI for NR channel BW less than 5MHz for FR1 Phase 2 was approved at TSG RAN#103 [1]. One of the objectives of this WI is to:
· Define common co-located and non-co-located inter-band NR CA/DC UE RF requirements with 3MHz CBW in the one band and 5MHz or 10MHz CBW in the other band
· Example band combination: CA/DC of 3MHz in band n100 and 5MHz or 10MHz in band n101
This topic was discussed at TSG RAN4#110bis, and the Way Forward was agreed [2].
This contribution provides proposals to progress the issues that were FFS in the agreed WF.

2.	Discussion
Two issues were FFS in the agreed WF as follows:
	Issue 2-10: Configured transmitted power for Inter-band CA: ΔTIB,c  
Agreement
· ΔTIB,c  is FFS
· Option 1: ΔTIB,c = [0.3] dB
· Other option are not precluded

Issue 2-12: Reference sensitivity: MSD requirements
Agreement
· FFS on MSD requirements



Issue 2-10: Configured transmitted power for Inter-band CA: ΔTIB,c
For the UE which supports inter-band NR CA configuration, ΔTIB,c due to NR CA (two bands) are specified in table 6.2A.4.2.3-1 of TS 38.101-1 [3]. It can be seen that ΔTIB,c for CA_n8-n39 are specified as 0.3 dB for both bands.
It is also specified in clause 6.2B.4.2 of TS 38.101-1 that:
	For inter-band NR-DC with one uplink carrier assigned per NR band, the ΔTIB,c for the corresponding inter-band CA configuration as specified in clause 6.2A.4.2 applies.



Since band n100 is just below band n8 and band n101 is a sub-band of band n39, there is no technical reason why ΔTIB,c for CA_n100-n101 should be larger than 0.3 dB in anyone of the two bands. Therefore, it is propose to specify ΔTIB,c for CA_n100-n101 and NR DC_n100-n101 as 0.3 dB for both bands.

Issue 2-12: Reference sensitivity: MSD requirements
For the UE which supports inter-band NR CA configuration, the reference sensitivity exceptions due to harmonic, harmonic mixing, cross band isolation are specified in clauses 7.3A.4, 7.3A.5 and 7.3A.6 of TS 38.101-1.
The UL and DL harmonic and harmonic mixing for CA_ n100-n101 are provided in tables 1 and 2 below, respectively.
Table 1: Impact of UL/DL Harmonic
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	 
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge
	UL Low Band Edge
	UL High Band Edge

	n100
	874.4
	880
	919.4
	925
	1748.8
	1760
	2623.2
	2640
	3497.6
	3520
	4372
	4400

	n101
	1900
	1910
	1900
	1910
	3800
	3820
	5700
	5730
	7600
	7640
	9500
	9550



Table 2: Impact of UL/DL Harmonic Mixing
	 
	 
	 
	 
	 
	2nd Harmonic
	3rd Harmonic
	4th Harmonic
	5th Harmonic

	Band
	UL Low Band Edge
	UL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge
	DL Low Band Edge
	DL High Band Edge

	n100
	874.4
	880
	919.4
	925
	1838.8
	1850
	2758.2
	2775
	3677.6
	3700
	4597
	4625

	n101
	1900
	1910
	1900
	1910
	3800
	3820
	5700
	5730
	7600
	7640
	9500
	9550



The IMD interference analysis for CA_ n100-n101 with uplink CA is provided in table 3 below.
Table 3: CA_ n100-n101 IMD analysis
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL Frequency [MHz]
	874.4
	880
	1900
	1910

	DL Frequency [MHz]
	919.4
	925
	1900
	1910

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1020
	1035.6
	2774.4
	2790

	3rd order IMD products
	|fy_low – 2*fx_high|
	|fy_high – 2*fx_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	140
	161.2
	2920
	2945.6

	3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3648.8
	3670
	4674.4
	4700

	Two-tone 4th order IMD products
	|2*fx_high – 2*fy_low|
	|2*fx_low – 2*fy_high|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	2040
	2071.2
	5548.8
	5580

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	713.2
	740
	4820
	4855.6

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	4523.2
	4550
	6574.4
	6610

	Two-tone 5th order IMD products
	|fx_high – 4*fy_low|
	|fx_low – 4*fy_high|
	|fy_high – 4*fx_low|
	|fy_low – 4*fx_high|

	IMD frequency limits (MHz)
	6720
	6765.6
	1587.6
	1620

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	8474,4
	8520
	5397.6
	5430

	Two-tone 5th order IMD products
	|2*fx_high – 3*fy_low|
	|2*fx_low – 3*fy_high|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	3940
	3981.2
	1160
	1196.8

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	7448.8
	7490
	6423.2
	6460



[bookmark: _Hlk165565579]It can be seen that there is no harmonic, harmonic mixing or IMD interference issue for CA_ n100-n101. Therefore, it is proposed not to specify MSD for CA_n100-n101 and NR DC_n100-n101.

3.	Conclusion
This contribution has provided proposals to prgoress the issues that were FFS in the agreed WF in last RAN4 meeting.
Proposal 1: To specify ΔTIB,c for CA_n100-n101 and NR DC_n100-n101 as 0.3 dB for both bands.
Proposal 2: Not to specify MSD for CA_n100-n101 and NR DC_n100-n101.
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