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1 Introduction
In the last RAN4#101e meeting, there are extensively discussion for high power UE for FDD bands based on the objectives of the agreed Work item [1]. Based on the discussion, a WF to capture the agreements and remaining open issues was approved [2]. This contribution gives some further discussion based on the WF. 
2 Discussion
From the WF [2], it can be seen we already have agreements on the requirement of Maximum output power and MPR, the remaining open issues are to define A-MPR requirements and REFSENS. In what follows, we provide some further discussion on REFSENS requirement.
REFSENS requirement
In the SI phase, it has been agreed that the impact on UE REFSENS should be considered for FDD PC2 since the Rx noise due to leakage from UL would be higher than that for PC3 case, and the MSD method will be adopted for the cases of n1 and n3 PC2. However, it seems how the MSD value is derived are not clear. In the last meeting, there are two different views on how to derived PC2 MSD among companies as option 1 and option 2 listed in the WF [2] as follow.
	· Agreement:
Companies need more time to check MSD requirements for n1 and n3 PC2 under 1Tx and 2Tx architecture.
PC2 MSD:
Option 1: Use PC3 REFSENS requirements as reference point, FFS if “MSD” is appropriate to capture PC2 REFSENS level, e.g. use DeltaPC2_REFSENS instead of PC2 MSD.
Option 2: Define PC2 MSD using ideal RB scaled REFSENS level as reference point.


Option 1 proposes to use PC3 REFSENS requirements as reference point to derive MSD requirement, while option 2 proposes to use ideal RB scaled REFSENS level as reference point. In our view, option 1 seems to be just a proposal on how the REFSENS requirement is rendered rather than how it is derived. Regarding to how to derive the REFSENS, we think only option 2 could be adopted since using ideal RB scaled REFSENS level as reference point is the traditional way. However, we can directly use the relative value (MSD) as the final requirement since there is no ideal RB scaled REFSENS level defined in the specification. Regarding to how the final REFSENS requirement is rendered, theoretically either just using absolute reference sensitivity as shown in table 1 or using relative value i.e. DeltaPC2_REFSENS or MSD based on PC3 REFSENS as shown in table 2 is feasible. 
Table 1: example of the way to define refersens for PC2 in absolute value

	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5

MHz
(dBm)
	10

MHz
(dBm)
	15

MHz
(dBm)
	20

MHz
(dBm)
	25

MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40

MHz
(dBm)
	45 MHz (dBm)
	50

MHz
(dBm)

	n1
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	
	-90.6
	-90.1
	-89.6

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	
	-90.7
	-90.2
	-89.7

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	
	-90.9
	-90.3
	-89.7

	n3
	15
	-97.0
	-93.8
	-92.0
	-90.8
	-89.7
	-88.9
	-86.2
	-82.3
	-81.3
	-79.7

	
	30
	
	-94.1
	-92.1
	-91.0
	-89.8
	-89.0
	-86.3
	-82.4
	-81.4
	-79.8

	
	60
	
	-94.5
	-92.4
	-91.2
	-90.0
	-89.1
	-86.4
	-82.6
	-81.5
	-79.9


Table 2: example of the way to define refersens for PC2 in relative value (based on PC3 REFSENS)

	Operating Band
	5

MHz
(dB)
	10

MHz
(dB)
	15

MHz
(dB)
	20

MHz
(dB)
	25

MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40

MHz
(dB)
	45 MHz (dB)
	50

MHz
(dB)

	n1
	Delta value
	Delta value
	Delta value
	Delta value
	Delta value
	Delta value
	
	Delta value
	Delta value
	Delta value

	n3
	
	Delta value
	Delta value
	Delta value
	Delta value
	Delta value
	
	Delta value
	Delta value
	Delta value


Compared two above methods, the way to define refersens for PC2 in relative value seems to be simpler. What’s more, from the current spec, it can be seen all the exception requirements are defined in relative value (MSD) based on PC3 REFSENS, even for inter-band UE PC2 cases. If the way as table 1 is adopted, the specification would become more complex since we may need some additional notes for the exception requirements to differentiate whether it is based on PC3 REFSENS vor PC2 REFSENS requirements. In view of above, we think table 2 is more reasonable.
Observation 1: option 1 is just a proposal on how the REFSENS requirement is rendered rather than how it is derived.

Observation 2: using ideal RB scaled REFSENS level as reference point is the traditional way to derive REFSENS requirements.

Observation 3: The way to define refersens for PC2 in absolute value may cause the specification become more complex.
Proposal 1: it is propose to use ideal RB scaled REFSENS level as reference point to derive REFSENS requirements for PC2 but use table 2 as the format to define PC2 REFSENS requirements.
To derive the reference sensitivity requirement, UL configuration should be determined first as different UL configuration would cause different reference sensitivity. In our view, the UL configuration defined in Ts 38.101 is just for test rather than the restriction on the actual deployment. Therefore, in order to avoid wasting time to discuss the UL configuration, it is proposed the current UL configuration for PC3 is reused when deriving reference sensitivity requirements.
Table 3: Uplink configuration for reference sensitivity for PC3 (cited from Ts38101-1)
	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100
	Duplex Mode

	n1
	15
	25
	501
	751
	1001
	1281
	1281
	
	1281
	1281
	1281
	
	
	
	
	
	FDD

	
	30
	
	24
	361
	501
	641
	641
	
	641
	641
	641
	
	
	
	
	
	

	
	60
	
	101
	18
	24
	301
	301
	
	301
	301
	301
	
	
	
	
	
	

	n2
	15
	25
	501
	501
	501
	501
	481
	401
	
	
	
	
	
	
	
	
	FDD

	
	30
	101
	24
	241
	241
	241
	241
	201
	
	
	
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	101
	101
	101
	
	
	
	
	
	
	
	
	

	n3
	15
	25
	501
	501
	501
	501
	501
	501
	501
	501
	501
	
	
	
	
	
	FDD

	
	30
	
	24
	241
	241
	241
	241
	241
	241
	241
	241
	
	
	
	
	
	

	
	60
	
	101
	101
	101
	101
	101
	101
	101
	101
	101
	
	
	
	
	
	


Proposal 2: it is proposed the current UL configuration for PC3 is reused when deriving reference sensitivity requirements.
3 Conclusion

In this paper, we give the analysis based on the WF [2] and make the following observations and proposals:
Observation 1: option 1 is just a proposal on how the REFSENS requirement is rendered rather than how it is derived.

Observation 2: using ideal RB scaled REFSENS level as reference point is the traditional way to derive REFSENS requirements.

Observation 3: The way to define refersens for PC2 in absolute value may cause the specification become more complex.
Proposal 1: it is propose to use ideal RB scaled REFSENS level as reference point to derive REFSENS requirements for PC2 but use table 2 as the format to define PC2 REFSENS requirements.

Proposal 2: it is proposed the current UL configuration for PC3 is reused when deriving reference sensitivity requirements.
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