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1 Introduction
A new WI [1] on High power UE (power class 1.5) for NR TDD bands was approved in RAN#97 meeting. The purpose is to enable HPUE (power class 1.5) for NR TDD band n34, n39, n40.
	· Introduction of high power UE (power class 1.5) operation for NR TDD bands

· Including bands n34, n39, n40 as in table 1. Other bands based on operators request.

· Specify RF characteristics with dual-PA assumption, including following requirements if needed

· UE maximum output power

· Tx power tolerance
· A-MPR, if needed
· Reuse existing SAR mechanism


In this contribution, we would like to discuss the PC1.5 UE RF requirements of new NR band and related SAR mechanism. 
2 Discussion
HP power UE(PC1.5) has been specified for n41, n77, n78 and n79 in NR [2]. The maximum out power of these band is 29dBm achieved via dual Tx. And tolerance is +2/-3. Similarly, for n34, n39 and n40, PC2 UE has been specified. Considering PC1.5 UE achieved by dual Tx, each Tx is 26dBm, which follows PC2 UE RF requirement. The maximum out power of PC1.5 UE in n34, n39 and n40 is proposed to follow legacy RF requirement.

Table 6.2.1-1: UE Power Class

	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n34
	
	
	
	
	26
	+2/-3
	23
	±2

	n39
	
	
	
	
	26
	+2/-3
	23
	±2

	n40
	
	
	
	
	26
	+2/-33
	23
	±2

	n41
	
	
	295
	+2/-33
	26
	+2/-33
	23
	±23

	n77
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n78
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n79
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3


Proposal 1: The maximum out power and tolerance of PC1.5 UE in n34, n39 and n40 is proposed as the following table:
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)

	n34
	
	
	295
	+2/-3

	n39
	
	
	295
	+2/-3

	n40
	
	
	295
	+2/-33


For existing SAR mechanism of PC 1.5 UE, there are two different dutycycle parameters: maxUplinkDutyCycle-PC2-FR1 for handheld UE and maxUplinkDutyCycle-PC1dot5-MPE-FR1 for FWA, but the mechanism is similar. 
When maxUplinkDutyCycle-PC2-FR1 is reported, if the dutycycle is larger than 0.5* maxUplinkDutyCycle-PC2-FR1, UE will maintain PC1.5; if the dutycycle is less than 0.5* maxUplinkDutyCycle-PC2-FR1, UE will degrade from PC1.5 to PC2 UE; if the dutycycle is larger than maxUplinkDutyCycle-PC2-FR1, UE will degrade to PC3.
When maxUplinkDutyCycle-PC1dot5-MPE-FR1 is reported, if the dutycycle is less than maxUplinkDutyCycle-PC1dot5-MPE-FR1, UE will maintain PC1.5; if the dutycycle is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1, UE will degrade from PC1.5 to PC2 UE; if the dutycycle is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1*2, UE will degrade to PC3.

When both parameters are not reported, UE power class downgrade is based on the default threshold. If the dutycycle is less than 25%, UE will maintain PC1.5; if the dutycycle is larger than 25%, UE will degrade from PC1.5 to PC2 UE; if the dutycycle is larger than 50%, UE will degrade to PC3.
Based on RAN4 discussion, maxUplinkDutyCycle-PC2-FR1 are applicable for both PC2 and PC1.5 handheld UE and maxUplinkDutyCycle-PC1dot5-MPE-FR1 are applicable for PC1.5 FWA UE. But in RAN2 spec TS38.306, these 2 parameters are defined as the following, and only maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 is applicable for PC1.5 UE, not differentiate UE type. 
	maxUplinkDutyCycle-PC2-FR1

Indicates the maximum percentage of symbols during a certain evaluation period that can be scheduled for uplink transmission so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This field is only applicable for FR1 power class 2 UE as specified in clause 6.2.1 of TS 38.101-1 [2]. If the field is absent, 50% shall be applied. Value n60 corresponds to 60%, value n70 corresponds to 70% and so on. This capability is not applicable to IAB-MT.
	Band
	No
	N/A
	FR1 only

	maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16

Indicates the maximum percentage of symbols during a certain evaluation period that can be scheduled for uplink transmission so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This field is only applicable for FR1 power class 1.5 UE as specified in clause 6.2.1 of TS 38.101-1 [2]. If the field is absent, UE shall mitigate MPE autonomously by P-MPR or by other means and no restriction on scheduled uplink duty cycle is needed.
	Band
	No
	N/A
	FR1 only


To simplify the specification and align the current RAN2 spec, propose to restrict maxUplinkDutyCycle-PC2-FR1 to PC2 UE only, maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 for PC1.5 UE only, and not to differentiate UE type 
Proposal 2: To simplify the specification and align the current RAN2 spec, propose to restrict maxUplinkDutyCycle-PC2-FR1 to PC2 UE only, maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 for PC1.5 UE only,  and not to differentiate UE type. 
“-
else if the UE does not support a power class with higher maximum output power than PC2; or

-
if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or

-

-
if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or”
Alternative solution:

Proposal 3: Add maxUplinkDutyCycle-PC1dot5 for PC1.5 handheld UE and restrict maxUplinkDutyCycle-PC2-FR1 to PC2 UE only.
3
Conclusions

In this contribution, we analysis the PC1.5 UE RF requirements of new NR band and related SAR mechanism and make the following proposals. 
Proposal 1: The maximum out power and tolerance of PC1.5 UE in n34, n39 and n40 is proposed as the following table:

	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)

	n34
	
	
	295
	+2/-3

	n39
	
	
	295
	+2/-3

	n40
	
	
	295
	+2/-33


Proposal 2: To simplify the specification and align the current RAN2 spec, propose to restrict maxUplinkDutyCycle-PC2-FR1 to PC2 UE only, maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 for PC1.5 UE only, and not to differentiate UE type  
“-
else if the UE does not support a power class with higher maximum output power than PC2; or

-
if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or

-

-
if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or”
Proposal 3: Alternative solution: add maxUplinkDutyCycle-PC1dot5 for PC1.5 handheld UE and restrict maxUplinkDutyCycle-PC2-FR1 to PC2 UE only.
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