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1 Introduction
· A WF [1] on High power UE (power class 1.5) for NR TDD bands was agreed in RAN4#104bis meeting. To align RAN4 and RAN2’s understanding of the two duty cycle parameters, there are 3 options are proposed:
· Option1：Restrict maxUplinkDutyCycle-PC2-FR1 to PC2 UE only, maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 for PC1.5 UE only, and not to differentiate UE type.
· Option2：Restrict maxUplinkDutyCycle-PC2-FR1 to PC2 UE only, and add maxUplinkDutyCycle-PC1dot5 for PC1.5 handheld UE.  
· Option3：Send LS to RAN2 to change the description of maxUplinkDutyCycle-PC2-FR1 in RAN2 spec and align it with RAN4 usage.
In this contribution, we would like to further discuss the duty cycle parameters and power class downgrade method. 
2 Discussion
The current issue is 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 in TS 38.101. 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. 

The default value of maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 is 25% when the field is absent in RAN4 spec. There is no default value for maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 in RAN2 spec.

	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


Since these two parameters are introduced by RAN4 firstly, updating RAN2 spec will be better. And RAN4 spec impact will be minimum. If RAN4 spec is updated according to the later misunderstanding of other groups only, it may be a bad precedent. Sending LS to RAN2 to add the default value of maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16.
Proposal 1: Send Ls to RAN2 to add the default value of maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16.
Solution A: to minimum RAN4 spec, send LS to RAN2 to add PC1.5 UE for maxUplinkDutyCycle-PC2-FR1, and restrict the target UE type of maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 as FWA. 
In RAN4#104bis meeting, a WF [2] is proposed by T-Mobile, the procedure flow of PC1.5 is very complicate. But the actual logic of duty cycle is simple. The duty cycle solution is introduced to mitigate SAR and MPE issue of highpower UE: when the uplink transmission of highpower UE exceeds the threshold, the MOP requirements of UE downgrade the lower power class. Based on the current specification [3], 3 types threshold are defined: the default one, maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16. The requirements downgrade logic is shown as the following figure.
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Figure 1: duty cycle solution

Both maxUplinkDutyCycle-PC2-FR1 and maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 assume the ratio of PC1.5 threshold and PC2 threshold is 1:2. But it is not always true in the implementation. 
To avoid unnecessary restriction and simplify the 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.
Solution B: to avoid unnecessary restriction, 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.

The following spec text is proposed:

“-
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”
Due to the historical reason, PC3 is defined firstly, then PC2, and PC1.5. The duty cycle solution in the specification upgrades for each PC accordingly. The final logical becomes confusion and complicated, will be more confusion and complicated in the future. Maybe it is time to refactor it. 
There are two factors for which power class requirements applied: P-Max and duty cycle. If P-Max is provided and lower the supported power class, the P-max is round up the nearest power class, which apply to the UE. For PC1.5 UE, there are 2-step power class downgrade as figure 1. And for PC2 UE, only 1-step power class downgrade. 

Solution C: to simplify the specification, propose to refactor the duty cycle solution. The following spec text is proposed:


“If the IE P-Max as defined in TS 38.331 [7] is provided, 


-if P-Max is higher the maximum output power of the supported power class;

shall apply all requirements of the supported power class and set the configured transmitted power as    specified in clause 6.2.4;


-if P-Max set to the maximum output power of the supported power class or lower;

round up P-max to the power class specified in Table 6.2.1 as configured power class and shall apply   all requirements of the configured power class and set the configured transmitted power as specified in clause 6.2.4;  

If the UE support a power class with higher maximum output power than PC2 and 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); 

-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); 

shall apply all requirements of power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

If the UE support a power class with higher maximum output power than the default power class and the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); 

- if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); 

shall apply all requirements of the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.”
Proposal 2: solution A/B/C are proposed to solve the mismatch of specification; solution C is preferred as the final solution.
3
Conclusions

In this contribution, we proposed 3 optional solution to solve the mismatch of specification. To simplify the spec and easily understand, solution C is preferred as the final solution. 
Proposal 1: Send Ls to RAN2 to add the default value of maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16.
Proposal 2: solution A/B/C are proposed to solve the mismatch of specification; solution C is preferred as the final solution.
Solution A: to minimum RAN4 spec, send LS to RAN2 to add PC1.5 UE for maxUplinkDutyCycle-PC2-    FR1, and restrict the target UE type of maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 as FWA. 
Solution B: to avoid unnecessary restriction propose to restrict maxUplinkDutyCycle-PC2-FR1 to PC2 UE only, maxUplinkDutyCycle-PC1dot5-MPE-FR1-r16 for PC1.5 UE only.
Solution C: to simplify the specification, propose to refactor the duty cycle solution. The following spec text is proposed:

“If the IE P-Max as defined in TS 38.331 [7] is provided, 


-if P-Max is higher the maximum output power of the supported power class;

shall apply all requirements of the supported power class and set the configured transmitted power as    specified in clause 6.2.4;


-if P-Max set to the maximum output power of the supported power class or lower;

round up P-max to the power class specified in Table 6.2.1 as configured power class and shall apply   all requirements of the configured power class and set the configured transmitted power as specified in clause 6.2.4;  

If the UE support a power class with higher maximum output power than PC2 and 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); 

-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); 

shall apply all requirements of power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

If the UE support a power class with higher maximum output power than the default power class and the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); 

- if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); 

shall apply all requirements of the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.”
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