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1    Introduction

In RAN#82 meeting, WID on Power Class 2 UE for EN-DC (1 LTE TDD band +1 NR TDD band) were approved [1]. The SAR issue for PC2 EN-DC has been discussed and no consensus was reached in RAN4#90 meeting.
In this contribution, we further discuss SAR requirements for PC2 EN-DC UE. 
2    Discussion
As stated in WID, the objective of the work item is to specify the RF requirements for Power Class 2 EN-DC (1 LTE band (PC3) +1 NR band (PC3) with 1Tx). RAN4 need to specify UE Tx duty cycle requirements sufficient to prevent exceeding local regulatory limits such as SAR for intra-band and inter-band PC2 EN-DC UE.
For PC2 intra-band EN-DC combination DC_41A_n41A and DC_(n)41AA required to operate with synchronized UL/DL configuration , the Intra band PC2 SAR requirements have been specified in RAN4 #89 , reusing the power back-off mechanism to solve intra-band EN-DC HPUE SAR issue.

For PC2 inter-band TDD+TDD EN-DC, the following options are proposed for the SAR requirement.
· Option1: It is proposed to define the SAR requirement for inter-band EN-DC based on 50% duty cycle for 26dBm output power [2].
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For option 1：

Option 1 propose to specify fixed percentage of 100% for LTE uplink transmitted plus the percentage of NR uplink transmitted in a certain evaluation period. 
In order to leave flexibility for both UE and network side, NR Rel-15 introduce UE capability of maxuplinkdutycycle to allow FR1 PC2 UE to report uplink duty cycle larger than 50%. So it is preferable to apply the similar approach for EN-DC PC2 UE to allow UE reporting larger duty cycle according to its capability.
· Option2: TDD inter-band NSA HPUE reports the NR maxUplinkDutyCycle capability to the network, which corresponds to a certain LTE UL/DL configuration and it is a per band combination capability [3].
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For option 2：
UE reports the NR max uplink duty cycle capability to the network, which corresponds to a certain LTE UL/DL configuration. In this way, NR is required to report the maximum supported uplink duty cycle according to the configured LTE UL/DL. It seems more flexible to schedule the uplink duty cycle on NR side.
Based on the option 2, we need to further solve the following open issues:

· A new signalling is required to indicate the NR max uplink duty cycle capability according to LTE UL/DL configuration.
· Defines the values range and default values for the new signalling.
· Specifies the UE behaviour that does not support the new signalling.

· Support inter-band EN-DC HPUE (1 TDD LTE + 1 TDD NR) from Rel-15 in release independence manner.
In order to facilitate the solution of the above issues, we have the following proposals
Proposal 1: Introducing a new signalling which indicates that the NR max uplink duty cycle capability based on LTE UL/DL configuration and it is a per band combination capability.
Consider LTE TDD configuration#0 (DSUUUDSUUU) and the UpPTS in special subframe, the uplink percentage is 62%, so the minimum duty cycle for NR is 38%.
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So we propose the minimum value is 40% and the maximum value is 100%. The default value for NR uplink duty cycle can be specified according to different TDD configurations
Proposal 2:  The values range of NR max uplink duty cycle for PC2 inter-band EN-DC are from 40% to 100% and the default value for NR uplink duty cycle can be specified according to different TDD configurations.
Proposal 3: 
-  If the field of NR max uplink duty cycle capability for PC2 inter-band EN-DC is absent and the percentage of NR uplink symbols transmitted in a certain evaluation period is larger than the default value (The exact evaluation period is no less than one radio frame);

-  shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.4.

Proposal 4:  The NR max uplink duty cycle capability for PC2 inter-band EN-DC should be optional and PC2 inter-band EN-DC (1 TDD LTE + 1 TDD NR) can be supported from Rel-15 in release independence manner.
3   Conclusions

In this contribution,  we get the following  proposals:
Proposal 1: Introducing a new signalling which indicates that the NR max uplink duty cycle capability based on LTE UL/DL configuration and it is a per band combination capability.
Proposal 2:  The values range of NR max uplink duty cycle for PC2 inter-band EN-DC are from 40% to 100% and the default value for NR uplink duty cycle can be specified according to different TDD configurations.
Proposal 3: 
-  If the field of NR max uplink duty cycle capability for PC2 inter-band EN-DC is absent and the percentage of NR uplink symbols transmitted in a certain evaluation period is larger than the default value (The exact evaluation period is no less than one radio frame);

-  shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2.4.

Proposal 4:  The NR max uplink duty cycle capability for PC2 inter-band EN-DC should be optional and PC2 inter-band EN-DC (1 TDD LTE + 1 TDD NR) can be supported from Rel-15 in release independence manner.
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If a UE supports a different power class than the default UE power class for an EN-DC band combination and the supported power class enables the higher maximum output power than that of the default power class:


-  If the percentage of LTE uplinks transmitted plus the percentage of NR uplinks transmitted in a certain evaluation period (The exact evaluation period is no less than one radio frame) is larger than 100%, or;


-  if the IE p-maxUE-FR1 as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower:


-  shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in sub-clause 6.2B.4;


-  Else


-  shall apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 6.2B.4.





Considering LTE and NR combined electromagnetic effects shall be within SAR regulations requirements and the SAR level of LTE is uncertain, it is proposed to give enough room for NR TDD SAR and the maxUplinkDutyCycle capability is from 20% to 90% with 20% as the default value.
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