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1	Introduction
With the work item on EN-DC PC2 FDD-TDD [1] is making progress, an exception sheet was approved during the RAN #88e meeting with the following scope [2]:
	As specified in approved WF R4-2008907 in RAN4-95e meeting, three issues are still open, where Option 1 in each issue received majority support:
1. Issues on “blind” scheme (scheme of reducing LTE FDD power):
Option 1:  Not to include “blind” scheme at current stage. 
Option 2: Introduce the “blind” scheme as the baseline. 
Option 3: Introduce a new item in UE signalling to indicate if “Reduce_FDD_power” is supported. 
Option 4: Introduce “blind” scheme as an option, and UE-based SAR management described in R4-2006654 as the default UE behaviour baseline.
2. Choosing “default value” or “blind scheme” when capability parameters are absent:
Option 1: Using default value of maxNRDuty for two cases of LTE and NR power combination 
Option 2: Following “blind” scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG 
Option 3: Assume “Full duty support” when capability parameters are missing
Option 4: Assume “UE-based” SAR management when capability parameters are absent.
3. Choosing “PC fallback” or “blind scheme” when the UL EN-DC scheduling exceeds the UE capability:
Option 1: UE should fallback to PC3
Option 2: “Blind” scheme should be followed 
Option 3:UEs fallback to PC3 when UL EN-DC scheduling exceeds the UE capability, but add a conditional statement for 100% UL percentage with an upper limit of the UL power setting on the LTE side for each fixed LTE reference configuration.
Option 4: UE-based scheme followed when the UL EN-DC scheduling exceeds the UE capability.



A discussion during RAN regarding the proposal to further narrow the scope in [3] did not converge, and the WF was not approved.  A contribution on the applicability of P-MPR as the baseline solution also provided useful context [4].
This contribution shares our views on the applicability of P-MPR as the method which is available to the UE to comply with SAR regulation and recommends a baseline solution, which is sufficient to conclude the work item.
2	Discussion
TS38.101-1 defines the configured power requirements for Pcmax in accordance with power class capability, network-signaled adjustments and parameters, and allowed power reduction parameters.  One of these power reduction parameters is P-MPR, which is defined in the following way:
	The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:
PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with
	PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }
where
…
P-MPRc is the allowed maximum output power reduction for
a)	ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications;
b)	ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.
The UE shall apply P-MPRc for serving cell c only for the above cases. For UE conducted conformance testing P-MPRc shall be 0 dB
NOTE 1:	P-MPRc was introduced in the PCMAX,f,c equation such that the UE can report to the gNB the available maximum output transmit power. This information can be used by the gNB for scheduling decisions.
NOTE 2:	P-MPRc may impact the maximum uplink performance for the selected UL transmission path.



According to TS38.101-1, P-MPR is the allowed max output power reduction for “ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications”  Thus, P-MPR based techniques for the UE to comply with SAR regulation should be listed as alternative options for the corresponding open issues.
[bookmark: _Toc47681611]Observation 1:	P-MPR is the allowed max output power reduction for “ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.”
In the case of EN-DC with 1 LTE FDD band and 1 NR TDD band, the configured output power requirements for inter-band EN-DC apply from TS38.101-3:
	The configured maximum output power PCMAX_ E-UTRA,c (p) in sub-frame p for the configured E-UTRA uplink carrier(s) shall be set within the bounds:
PCMAX_L_ E-UTRA,c (p) ≤  PCMAX_ E-UTRA,c (p) ≤  PCMAX H _ E-UTRA,c (p)
where PCMAX_L_ E-UTRA,c and PCMAX H _ E-UTRA,c are the limits for a serving cell c as specified in TS 36.101 [4] clause 6.2.5 modified by PLTE as follows:
[bookmark: _Hlk529357013]PCMAX_L_ E-UTRA,c = MIN { PEMAX, EN-DC , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), MIN(PEMAX,c , PLTE) – tC_ E-UTRA, c,  (PPowerClass,E-UTRA – ΔPPowerClass,E-UTRA) – MAX(MPRc + A-MPRc + ΔTIB,c  + tC_ E-UTRA, c + TProSe, P-MPRc)}
	PCMAX H _ E-UTRA,c = MIN {PEMAX,c,  PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), PLTE, PPowerClass,E-UTRA – ΔPPowerClass,E-UTRA}
…
The configured maximum output power PCMAX,f,c,NR (q) in physical-channel q for the configured NR carrier shall be set within the bounds:
	PCMAX_L,f,c,NR (q) ≤  PCMAX,f,c,NR (q) ≤  PCMAX_H,f,c,NR (q)
where PCMAX_L,f,c,NR and PCMAX_H,f,c,NR are the limits for a serving cell c as specified in clause 6.2.4 of TS 38.101-1 [2] modified as follows:
PCMAX_L,f,c,NR = MIN { PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), MIN(PEMAX,c , PNR ) - TC_NR, c,  (PPowerClass,NR – ΔPPowerClass,NR) – MAX(MAX(MPRc, A-MPRc)+ ΔTIB,c + TC_NR, c + ∆TRxSRS,  P-MPRc) }
	PCMAX_H,f,c,NR = MIN {PEMAX,c, PEMAX, EN-DC  , (PPowerClass, EN-DC – ΔPPowerClass,EN-DC ), PNR , PPowerClass,NR – ΔPPowerClass,NR }



The configured output power requirements for the E-UTRA and NR carriers, respectively, include P-MPR terms for the same purpose as stated above:  in order for the UE to comply with “applicable electromagnetic energy absorption requirements.”
[bookmark: _Toc47681612]Observation 1:	In the case of inter-band EN-DC between 1 LTE FDD band and 1 NR TDD band, P-MPR is the allowed max output power reduction, defined independently for each carrier, for “ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.”
Based on the above observations, it follows that the UE is allowed to apply P-MPR to each carrier in the EN-DC configuration.  Furthermore, regardless of the network scheduling decisions, it is always the UE’s responsibility to comply with SAR regulation.
We next consider the objectives of the WID:
	The objective of this WI is to specify the standard needed for Power Class 2 (PC2) high power UE for EN-DC for 1 LTE FDD band and 1 NR TDD band. The scope of this WI is the example band combination DC_3A_n78n. Specifically, it includes the following aspects:
· Design the UE capability report signalling and facilitate SAR compliance based on the outcomes of the studies in TR 37.815
· Standardize RF requirements
· Evaluate any additional impact to the requirements due to the high power on UL.
Note: RAN4 needs to discuss whether existing RAN2 signalling can be reused to solve the issues in this WI. If there is RAN2 signalling impact then RAN4 will send LS to RAN2 to inform the solution. No RAN2 TUs are requested for this WI.



We observe that the objective related to UE capability signaling based on the outcome of studies in TR 37.815 refers exclusively to the duty cycle schemes described in the TR.  Because the TR did not include consideration of the already specified P-MPR requirements, we can conclude that the study focuses on potential enhancements to the configured output power requirements.  From this perspective, the P-MPR solution is the already specified baseline behavior.  Based on these observations, we make the following proposals:
[bookmark: _Toc47648760][bookmark: _Toc47649646][bookmark: _Toc47681613]Proposal 1:	In the context of the work item on PC2 for EN-DC FDD-TDD, the P-MPR method of UE compliance with SAR regulation shall be considered the baseline UE behavior.
[bookmark: _Toc47681614]Proposal 2:	Any enhancement of the baseline UE behavior, if deemed feasible, shall be an optional capability.
[bookmark: _Toc47681615]Proposal 3:	The Rel-16 work item on PC2 for EN-DC FDD-TDD can conclude considering the baseline UE behavior, if RAN4 does not converge on the feasibility of additional enhancements.
3	Conclusions
[bookmark: _GoBack]In this contribution we have provided our analysis of the UE behavior for compliance with SAR regulation in an EN-DC FDD-TDD PC2 configuration and have provided the following observations and proposals:
Observation 1:	P-MPR is the allowed max output power reduction for “ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.”
Observation 1:	In the case of inter-band EN-DC between 1 LTE FDD band and 1 NR TDD band, P-MPR is the allowed max output power reduction, defined independently for each carrier, for “ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.”

Proposal 1:	In the context of the work item on PC2 for EN-DC FDD-TDD, the P-MPR method of UE compliance with SAR regulation shall be considered the baseline UE behavior.
Proposal 2:	Any enhancement of the baseline UE behavior, if deemed feasible, shall be an optional capability.
Proposal 3:	The Rel-16 work item on PC2 for EN-DC FDD-TDD can conclude considering the baseline UE behavior, if RAN4 does not converge on the feasibility of additional enhancements.
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