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1. Introduction
This document provides a text proposal for TR37.825 on SAR requirement for PC2 inter-band EN-DC within FR1. 

2. Reference
[1]	R4-1905001, WF on PC2 EN-DC (1 LTE TDD band + 1 NR TDD band), CMCC, vivo, OPPO, CATT
[2]	R4-1903245, Further discussion on SAR requirement for EN-DC PC2 UE, CATT

3. [bookmark: _Toc4502522][bookmark: _Toc4504776]Annex: TP for TR37.825 for SAR requirements
5.6	SAR
[bookmark: _Hlk4524995]5.6.1	Intra-band EN-DC
For power class 2 UE for EN-DC (1 LTE TDD band + 1 NR TDD band) meets SAR requirements, UE can’t transmit with maximum output power for the whole time period due to SAR issue. Based on the default power class of 23dBm and SAR requirement, the PC2 UE uplink transmission with 26dBm maximum output power shall be limited to no more than 50% uplink duty cycle.
For intra-band EN-DC on frequency band 41, i.e. DC_(n)41AA and DC_41A-n41A, the E-UTRA carrier and NR carrier will work in synchronized operation. E-UTRA TDD UL/DL configuration will decide the uplink duty cycle for both E-UTRA and NR. E-UTRA TDD UL/DL configuration and special subframe configuration are defined in TS36.211 as following:
Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS)
	Special
subframe
configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic
prefix in  uplink
	Extended cyclic
prefix in uplink
	
	Normal cyclic
prefix in uplink
	Extended cyclic
prefix in uplink
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Table 4.2-2: Uplink-downlink configurations
	Uplink-downlink
configuration
	Downlink-to-Uplink
Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


The uplink duty cycles on E-UTRA TDD UL/DL configuration 0 and 6 are larger than 50%. The uplink duty cycles on UL/DL configuration 1 with special subframe configuration 0 and 5 can be larger than 50%. So for intra-band EN-DC of band 41, the clarification for UE meeting SAR requirement is specified as following:
If UE supports a different power class than the default UE power class for intra-band EN-DC band combination and the supported power class enables the higher maximum output power than that of the default power class:
-	if the LTE UL/DL configuration is 0 or 6; or
-	if the LTE UL/DL configuration is 1 and special subframe configuration is 0 or 5; or
-	if the IE p-maxUE-FR1 as defined in TS 38.331 [5] is provided and set to the maximum output power of the default power class or lower;
-		apply all requirements for the default power class and set the configured transmitted power as specified in sub-clause 5.4;
-	else
-	apply all requirements for the supported power class and set the configured transmitted power class as specified in sub-clause 5.4;
5.6.2	Inter-band EN-DC
The details are TBD.
For inter band EN-DC, i.e. DC_39A-n41A, DC_39A-n79A, and DC_41A-n79A, the E-UTRA carrier and NR carrier transmit signals on different transmitters, and may work in unsynchronized operation. The requirement should consider both synchronized and unsynchronized operation. The maximum output power on E-UTRA carrier and/or NR carrier are 23dBm respectively, i.e. the maximum EN-DC output power is 23dBm + 23dBm. As the objective of the work item is to specify the RF requirements for Power Class 2 EN-DC of 1 LTE band (PC3) +1 NR band (PC3), the maximum output power for LTE or NR can’t be larger than PC3 (23dBm). Only during the period for LTE+NR dual uplink transmissions, can the output power be greater than 23dBm. The SAR requirement for inter-band EN-DC can be based on 50% duty cycle for 26dBm output power, i.e.:
398.1mW * DutyCycleLTE+NR+199.5mW * (DutyCycleLTE – DutyCycleLTE+NR) + 199.5mW * (DutyCycleNR – DutyCycleLTE+NR) > 398.1mw * 50%
Where, 
-  DutyCycleTTE+NR is the duty cycle for dual uplink transmission simultaneously.
-  DutyCycleTTE is the duty cycle for LTE uplink transmission, and DutyCycleNR is the duty cycle for NR uplink transmission.
-  398.1mW and 199.5mW are line power of 26dBm and 23dBm respectively
The above formula can be approximately simplified as following:
DutyCycleLTE + DutyCycleNR > 100%

For inter band EN-DC, it is agreed to introduce a new signalling maxUplinkDutyCycle for NR. UE will report it to network to indicate its supported maximum uplink cycle capability for NR carrier for each inter band EN-DC combination. 
If the field of NR capability maxUplinkDutyCycle is absent, the default values of  maxUplinkDutyCycle is defined as in the following table, where it is assumed that the percentage of NR uplink symbols transmitted plus the percentage of E-UTRA uplink configuration in a certain evaluation period equal 100% (The exact evaluation period is no less than one radio frame). i.e.
	LTE UL/DL Configuration
(Uplink duty cycle)
	0
(60%)
	1
(40%)
	2
(20%)
	3
(30%)
	4
(20%)
	5
(10%)
	6
(50%)

	Default value for NR maxUplinkDutyCycle
(10% as granularity)
	[40]%
	[60]%
	[80]%
	[70]%
	[80]%
	[90]%
	[50]%


Based on the UE reporting maxUplinkDutyCycle capability, the gNB can reference this capability but is not limited by this capability. The gNB can schedule uplink duty cycle large than the UE reported value, assuming that the UE will not transmit with maximum output power. UE will transmit according to the gNB uplink scheduling, but the maximum output power will be reduced when scheduled uplink duty cycle is large than the UE reported value. The maximum output power of E-UTRA and NR carriers will be reduced 3dB.
So for inter-band EN-DC, the clarification for UE meeting SAR requirement is specified as following:
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]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 field of NR capability maxUplinkDutyCycle is absent and the percentage of NR uplink symbols transmitted plus the percentage of E-UTRA uplink configuration in a certain evaluation period is larger than 100% (The exact evaluation period is no less than one radio frame); or
–	if the field of NR capability maxUplinkDutyCycle is not absent and the percentage of NR uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle as defined in TS38.331 (The exact evaluation period is no less than one radio frame); or
–	if the IE P-Max as defined in TS 38.331 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 and set the configured transmitted power as specified in TS36.101 for E-UTRA carrier, and as specified in TS38.101-1 for NR carrier, and ΔPPowerClass = 3dB is applied on E-UTRA carrier and NR carrier respectively;
–	Else
–	shall apply all requirements for the default power class and set the configured transmitted power as specified in TS36.101 for E-UTRA carrier, and as specified in TS38.101-1 for NR carrier.
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