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Introduction
RAN4#104-bis-e approved WF of [1], where a following was captured.
[image: ] This contribution shares our views on the above aspect in [1]. 
Discussion 
MSD minimum requirements for different power classes can be significantly different depending on the order and power class as can be seen in Table 1, where seven band combinations have around 10 dB MSD difference between PC3 and PC2. And the number of these band combinations will increase according to the increase of PC2 capable band combinations.
Observation 1: MSD value is more than 10 dB difference between PC3 and PC2 in some cases and the number of these band combinations will increase as the number of PC2 band combinations increases.
Observation 2: MSD value due to higher order IMD like IMD4 for PC2 can be around 20 dB, which may not be always to be zero dB even if a UE has a lower MSD capability while it would be highly possible for PC3 MSD value for the same UE to have zero or close to zero.

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

	NR CA
Configuration
	NR band
	UL Fc 
(MHz)
	UL/DL BW 
(MHz)
	UL 
CLRB
	DL Fc (MHz)
	MSD 
(dB)
PC3/PC2
	Delta
(dB)
	

	CA_n1-n78
	n1
	1950
	5
	25
	2140
	8/17.8
	9.8
	IMD4

	
	n78
	3710
	10
	50
	3710
	N/A
	N/A
	N/A

	CA_n3-n41
	n3
	1740
	5
	25
	1835
	8.2/18.4
	10.2
	IMD4

	
	n41
	2657.5
	10
	50
	2657.5
	N/A
	N/A
	N/A

	CA_n3-n78
	n3
	1740
	5
	25
	1835
	26/31.9
	5.9
	IMD2

	
	n78
	3575
	10
	50
	3575
	N/A
	N/A
	N/A

	
	n3
	1765
	5
	25
	1860
	8/18.5
	10.5
	IMD4

	
	n78
	3435
	10
	50
	3435
	N/A
	N/A
	N/A

	CA_n2-n774
	n2
	1855
	5
	25
	1935
	26/32.10
	6.1
	IMD2

	
	n77
	3790
	10
	50
	3790
	N/A
	N/A
	N/A

	
	n2
	1900
	5
	25
	1980
	8/19.10
	11.1
	IMD4

	
	n77
	3720
	10
	50
	3720
	N/A
	N/A
	N/A

	CA_n5-n774,6
	5
	844
	5
	25
	889
	8.3/18.6
	10.3
	IMD4

	
	n77
	3421
	10
	50
	3421
	N/A
	N/A
	N/A

	CA_n5-n78
	n5
	844
	5
	25
	889
	8.3/18.6
	10.3
	IMD4

	
	n78
	3421
	10
	50
	3421
	N/A
	N/A
	N/A

	CA_n12-n77
	12
	702
	5
	20
	732
	5.5/11.7
	6.2
	IMD5

	
	n77
	3540
	10
	50
	3540
	N/A
	N/A
	N/A

	CA_n13-n77
	13
	782
	5
	20
	751
	5.5/20.5
	15
	IMD5

	
	n77
	3880
	10
	50
	3880
	N/A
	N/A
	N/A

	CA_n14-n77
	14
	795.5
	5
	15
	765.5
	5.5/11.7
	6.2
	IMD5

	
	n77
	3947.5
	10
	50
	3947.5
	N/A
	N/A
	N/A

	CA_n25-n774
	n25
	1855
	5
	25
	1935
	26/32.1
	6.2
	IMD2

	
	n77
	3790
	10
	50
	3790
	N/A
	N/A
	N/A

	
	n25
	1900
	5
	25
	1980
	8/19.1
	11.1
	IMD4

	
	n77
	3720
	10
	50
	3720
	N/A
	N/A
	N/A

	CA_n30-n77
	30
	2310
	5
	25
	2355
	8/17.6
	9.6
	IMD4

	
	n77
	3487.5
	10
	50
	3487.5
	N/A
	N/A
	N/A

	CA_n41-n71
	n41
	2614
	5
	25
	2614
	N/A
	N/A
	N/A

	
	n71
	665
	5
	25
	619
	11/16.3
	5.3
	IMD4

	CA_n66-n77
	n66
	1730
	5
	25
	2130
	31/34.33
	3.33
	IMD2

	
	n77
	3860
	10
	50
	3860
	N/A
	N/A
	N/A

	
	n66
	1760
	5
	25
	2160
	5/11.27
	6.27
	IMD5

	
	n77
	3720
	10
	50
	3720
	N/A
	N/A
	N/A

	CA_n71-n776
	n71
	681.5
	5
	25
	635.5
	5.5/11.4
	5.9
	IMD5

	
	n77
	3361.5
	10
	50
	3361.5
	N/A
	N/A
	N/A



Regarding MSD due to IMD, it may be likely that the delta per MSD type per BC would be close to constant even if e.g., PCB isolation is improved as can be seen in the below Figure 1, which shows MSD due to IMD2 for CA_n3-n78 for PC3 and PC2, respectively (a row in green in Table 1). And the delta is around 6 dB and this is well aligned with the specification.
[image: ]Delta = around 6 dB

Figure 1: MSD due to IMD2 for CA_n3-n78
The Table 1 says the delta is also different from BC to BC even if the MSD type is the same. For instance, CA_n25-n77 has 11.2 dB delta for IMD4 while CA_n41-n71 has 5.3 dB delta for IMD4. If we were able to say that PC2 and PC3 have always X dB difference for the same MSD type for any band combination, it would be reasonable to allow UE to report MSD value only for single power class. The reality, however, is not the case. Hence, it is not easy to identify precise MSD information if only MSD value for single power class out of possible power classes is reported.
Observation 3: MSD difference b/w PC3 and PC2 is different from MSD type to type and BC to BC, it is not possible to estimate exact MSD value for all the power classes by reporting MSD value only for single power class.
It’s noted that this contribution addressed MSD due to IMD. Though MSD due to other MSD sources like cross band isolation may show slightly different tendency, but essential aspect is the same, i.e., it’s not possible to estimate lower MSD capability for different power classes for the same UE by one of the lower MSD capability for signal PC.
Proposal 1: Allow UE to report different lower MSD capability according to power class
Conclusion
This document has made the following observations and proposals:
Observation 1: MSD value is more than 10 dB difference between PC3 and PC2 in some cases and the number of these band combinations will increase as the number of PC2 band combinations increases.
Observation 2: MSD value due to higher order IMD like IMD4 for PC2 can be around 20 dB, which may not be always to be zero dB even if a UE has a lower MSD capability while it would be highly possible for PC3 MSD value for the same UE to have zero or close to zero.
Observation 3: MSD difference b/w PC3 and PC2 is different from MSD type to type and BC to BC, it is not possible to estimate exact MSD value for all the power classes by reporting MSD value only for single power class.
Proposal 1: Allow UE to report different lower MSD capability according to power class
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Sub-topic 3-4: Applicability of lower MSD capability
The following issues as well as listed options under sub-topic 3-4 have been discussed in this meeting, which could be
further considered when analyzing the details of the lower MSD capability.

Issue 3-4-1: Applicability of the lower MSD capability for power classes
Option 1: Apply the same lower MSD capability for different power classes. However, whether the same lower MSD thresholds
values can be the same between different power classes can be further discussed. (vivo)

Option 2: Lower MSD capability is applicable for PC1.5, PC2 and PC3. Particularly, for one band combination with specific UL
and DL, Lower MSD capability is subject to the power class the band combination supported. (Samsung, HW)

Option 3: Handling of different PC should be further discussed together with MSD feasibility study and MSD indication method.
(Nokia, OPPO, Xiaomi, Meta, AT&T, OC, CHTTL, T-Mobile USA, TIM, ZTE, vivo, MTK)
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