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1 Introduction
In the RAN4#94-e-Bis meeting, a way forward on PC2 FDD-TDD EN-DC HPUE was approved as below [1] and there was not agreement.
	WF from RAN4#94-e-Bis
· Choosing “default value” or “blind scheme” when capability parameters are absent
· Option1: Using default value of maxNRDuty for two cases of LTE and NR power combination (vivo, OPPO, Xiaomi, CU, Samsung, CHTTL, Huawei)
· Option 1-a: consider 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.
· Option2: Following “blind” scheme by reduced power (PLTE) and use of the common UL-DL patterns on the TDD CG (Ericsson, T-mobile, Vodafone)
· Companies are suggested to focus on the decision between option 1 and option 2 in the first round, Option 1-a is suggested to be discussed afterwards.
· Choosing “PC fallback” or “blind scheme” when the UL EN-DC scheduling exceeds the UE capability
· Option1: UE should fallback to PC3 (vivo, OPPO, Xiaomi, CU, Qualcomm, Samsung, Huawei)
· Option2: “Blind” scheme should be followed (Ericsson, T-mobile, Vodafone)


This contribution will further discuss the remaining issues from PC2 FDD-TDD EN-DC HPUE and make the proposals.

2 Discussion
UE capability set {maxNRDuty1, maxNRDuty2} was already agreed to be introduced corresponding to two fixed LTE reference configurations. when UE capability set is not provided, we suggest the UE behavior among FDD-TDD ENDC, TDD-TDD ENDC and NR SA of PC2 should be consistent as much as possible. Based on this consideration choosing default value is more suitable when capability parameters are not signaled. When capability parameters are provided and exceeded by UL EN-DC scheduling, we suggest the UE fallback to PC3, i.e., UE behave as similar with PC2 TDD-TDD ENDC. So the same fallback approach is applicable to the two kind of ENDC HPUEs.
Proposal 1: When capability parameters are absent and exceeded by UL scheduling choosing “default value” and “PC fallback” are the efficient mechanism in Rel-16 for UE complying with the SAR requirements. 

Meanwhile there were some remaining issues mentioned as below [1]: 
	WF from RAN4#94-e-Bis
· Issues on “blind” scheme (scheme of reducing LTE FDD power)
· Option 1: Not to introduce “blind” scheme. (vivo, OPPO, Xiaomi, CU, Qualcomm, Samsung, Huawei, CHTTL, LGE)
· Option 2: Introduce a new item in UE signalling to indicate if “Reduce_FDD_power” is supported. (vivo, CHTTL)
· Option 3: When capability parameters are absent. (T-mobile)
· Option 4: Introduce the “blind” scheme as the baseline (a minimum total EN-DC power; also applies when duty-cycle capabilities are absent and in “fallback” from the duty-cycle scheme). （Ericsson, T-mobile, Vodafone)
· It is recommended to discuss the following two questions in order to facilitate the discussion in subtopic 1-3:
- Whether the scheme of “Reduce_FDD_power” is beneficial on top of the scheme based on reporting capability?
- The impact on supporting the "blind scheme" when the UL EN-DC scheduling exceeds the UE capability on the UE side?



Regarding the benefit of “blind” scheme
 “Blind” scheme (scheme of reducing LTE FDD power) is designed by limiting the transmission power in the FDD CG by means of configuring LTE power in order to increase the transmission power in the TDD CG. The main benefit is enable higher transmission power in TDD bursts in the TDD CG.
But at the study item stage there was already some concerns identified, mentioned as below [2]:
	[bookmark: specType1][bookmark: specNumber]From TR 37.815 v16
Meanwhile, RAN4 identified that network-configuration-based scheme in which the HPUE set its total EN-DC power based on higher-layer signalling could also provide the alternative methodology for PC2 FDD-TDD EN-DC HPUE SAR requirement compliance without explicit 3GPP specification impact and without need for signalling and cell-group coordination, while some concern raised for the resultant LTE coverage reduction, and for the applicable SAR limit compliance.



Below these concerns are further illustrated. In our understanding the “blind” scheme also could be interpreted that UE can comply with SAR requirements with 23 dBm average transmission power. Similarly 50% uplink duty cycle could enable UE to meet equal SAR effect with 26 dBm transmission power. Interpretation above seems correct when the SAR effect caused by LTE FDD and NR TDD bands is very close. However if the SAR effect caused by NR TDD bands is more larger than that caused by LTE FDD bands, then UE is likely to not comply with the SAR requirements.
It is assumed that a UE has two times as large as SAR effect, i.e., SARratio = 2, the example is given to illustrate the impact on SAR compliance.
Assume configuring PLTE = 21 dBm and SARratio = 2,
For case 1: 21 dBm * 100% + 2 * 23 * 30% ≈ 26 dBm * 60%;
For case 2: 21 dBm * 100% + 2 * 26 * 15% ≈ 26 dBm * 60%;
Compared to equal SAR effect caused by LTE FDD and NR TDD bands (SARratio = 1), the uplink duty cycle is greater than 50% which could cause SAR compliance issues.
Observation 1: In case of SAR effect caused by NR TDD bands is dominate compared to that by LTE TDD bands the SAR compliance issue is likely to be encountered.

In addition under EN-DC mode the uplink E-UTRA power is permanently lowered down even though no uplink transmission in the NR CG, as already identified in SI. Based on above analysis, we could see the accompanying issues such as SAR compliance and lower E-UTRA transmission power compared to the limited benefits. 
Observation 2: There are accompanying issues such as SAR compliance and lower E-UTRA transmission power compared to the limited benefits. 
Proposal 2: Not to introduce blind scheme at least in Rel-16.

For option 2, i.e., introduce a new item in UE signalling to indicate if “Reduce_FDD_power” is supported.
If UE indicate “Reduce_FDD_power” in signalling set possibly as below:
	· maxNRDuty1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100% , Reduce_FDD_power_supported, Full_duty_supported}
·  maxNRDuty2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, Reduce_FDD_power_supported}
· Full_duty_supported: no restriction on uplink scheduling for both LTE and NR bands for applicability of PC2 inter-band EN-DC (FDD+TDD) requirements, i.e. SAR compliance will be fulfilled by UE based mechanisms e.g. P-MPR etc. If UE indicate maxNRDuty1= Full_duty_supported, maxNRDuty2 signaling will be overridden i.e. UE will follow  Full_duty_supported capability.



maxNRDuty1 and maxNRDuty2 are based on two fixed LTE reference configurations respectively, i.e., DutyLTE1=70%, DutyLTE2=40% whereas “Reduce_FDD_power” is based on DutyLTE=100% and specific value of FDD power. In this case we think UE indicate this item in the common capability set may cause confusion.
Observation 3: It seem not very appropriate to include the “Reduce_FDD_power” item in common capability set due to different LTE reference configurations.

Regarding impacts of supporting "blind” scheme 
Apparently supporting "blind” scheme could bring more impacts on network, signalling set, specification and measurement etc. for example the complexity of the network aspect will increase due to UE-network interaction mechanisms, also specification aspect will need to modify configured total EN-DC output power requirements in RAN4 spec. Moreover there are more measurement which will cause extra test effort. 
Observation 4: Much impacts on network, signaling set, specification and measurement are foreseen if supporting “blind” scheme necessary.

In summary if the capability maxNRDuty set is not reported, UE should use default value method for two cases of FDD LTE and NR band combination. If UE the capability maxNRDuty set is reported and exceeded by UL EN-DC scheduling, UE should fallback to PC3. Above mechanism are adequate for PC2 FDD-TDD ENDC in Rel-16. 
3 Conclusions
In this contribution we make the following observations and proposals: 
Proposal 1: When capability parameters are absent and exceeded by UL scheduling choosing “default value” and “PC fallback” are the efficient mechanism in Rel-16 for UE complying with the SAR requirements. 
Observation 1: In case of SAR effect caused by NR TDD bands is dominate compared to that by LTE TDD bands the SAR compliance issue is likely to be encountered.
Observation 2: There are accompanying issues such as SAR compliance and lower E-UTRA transmission power compared to the limited benefits. 
Proposal 2: Not to introduce blind scheme at least in Rel-16.
Observation 3: It seem not very appropriate to include the “Reduce_FDD_power” item in common capability set due to different LTE reference configurations.
Observation 4: Much impacts on network, signaling set, specification and measurement are foreseen if supporting “blind” scheme necessary.
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