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	Samsung
	Discussion
	10.3.1

	R4-1905555
	Further discussion on NSA FDD-TDD HPUE SAR solutions
	OPPO
	Approval
	10.3.1

	R4-1906286
	EN-DC power for FDD-TDD PC2
	Ericsson
	Discussion
	10.3.2

	R4-1906469
	Further discussion on solutions for EN-DC FDD-TDD High Power UE 
	CHTTL
	Approval
	10.3.1

	R4-1906801
	TP for TR 37.815: Conclusion of SI for FDD+TDD EN-DC HPUE
	China Unicom
	Approval
	10.3.1

	R4-1906858
	On SAR solutions for FDD+TDD HPUE
	Huawei, HiSilicon
	Approval
	10.3.1

	R4-1906859
	On deriving FDD+TDD TDM pattern based on max UL duty cycle capability
	Huawei, HiSilicon
	Approval
	10.3.1

	R4-1906860
	TP for TR 37.815 Example TDM patterns for SAR limits
	Huawei, HiSilicon
	Approval
	10.3.1

	R4-1907118
	SAR mitigation for PC2 FDD-TDD EN-DC
	Qualcomm Incorporated
	Discussion
	10.3.1


2 Open issues
1. General solution for PC2 FDD-TDD HPUE (Network based solution related)
Issues to be discussed
Consider the following description for the general network based solution for PC2 FDD-TDD HPUE 23+23dBm:

[image: image1]
· Maximum LTE power setting for EN-DC, LTE UL duty cycle and NR duty cycle are based on the BS setting

· Determine the maximum NR power or fallback to PC3 EN-DC UE if the setting exceed the reported UE capability
OPPO: Does it mean the LTE will be reduced and add to the NR?
Intel: Is there any difference from Ericsson?

Ericsson: The peak power can exceed 23dBm. Our paper for Rel.15 for PC3 should be for Rel.16 PC2.

Intel: any consideration on tolerance?

Ericsson: this will follow standalone.

Huawei: concern on the complexity of the UE side since UE always needs to calculate NR power.

OPPO: have same view.

· Can the concept of solution in R4-1906286 be covered in the above description?
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· The maximum UL duty cycle capability is only applicable for the max output power, once the output power is lowered down, the UL duty cycle can be increased accordingly if the power does not exceed the SAR requirement 
(Chair: Note that this bullet was not treated due to limited time.)
Chair: No agreement
2. Capability for FDD+TDD EN-DC HPUE
Issues to be discussed
· Report one overall maximum UL duty cycle capability for FDD+TDD EN-DC HPUE
· The reported UE capability shall support to reflect the total overall maximum UL duty cycle up to 100% as in NR standalone PC2 HPUE and set the default value to be 50%
Possible agreement: one capability is preferred
· Whether to introduce a new UE capability signalling “RatioSAR” which is the SAR effect ratio of LTE FDD band and NR TDD band when each transmits at 23dBm.
Huawei: It is not clear how to define the ratio, we think same concept of the capability need to applied for both FDD-TDD and TDD-TDD HPUE.

OPPO: The cases for TDD-TDD and FDD-TDD are different.

Huawei: We can calculate the duty cycle accordingly by the TDM pattern and the NR TDD configuration, the mechanism are the same.

CHTTL: What is the default value for this value and what will be the range for the value?

OPPO: default value can be discussed later. Can be 1 to 20.

China Unicom: Why we need this? We can use NR standalone duty cycle to derive FDD band duty cycle.

OPPO: These are totally different bands.

· The relation of the dutycycle, max power setting, and the UE capability
· Option 1: DutyEN = DutyLTE *( PLTE/ P26) + DutyNR *(PNR/ P26),  DutyEN  ≤ MaxUplinkDutyCycle
….(1)
PLTE, PNR, P26 represent the maximum linear power (mW) of LTE, NR, and EN-DC power class 2 respectively; DutyLTE, DutyNR, DutyEN represent the normalized uplink duty cycle of LTE, NR and EN-DC respectively. MaxUplinkDutyCycle represents the overall upper limit for the UL duty cycle of PC2 EN-DC from the UE capability.
OPPO: we believe option 1 is incorrect.
Huawei: Option 1 is easier to understand.

CHTTL: we support Huawei.

Sprint: we have similar equation as option 1 for SAR in SUL.

China Unicom: we support option 1.

· Option 2: LTEDutycycle*RatioSAR+ NRDutycycle≤2*NRSAmaxUplinkDutycycle
Here LTEDutycycle and NRDutycycle are the scheduled duty cycle;
NRSAmaxUplinkDutycycle is the maxUplinkdutycycle capability of NR TDD band with transmit power 26dBm. This capability has already been reported to the network by UE which support TDD NR SA HPUE, for UE which does not support TDD NR SA HPUE the 50% can be used instead;
CHTTL: Here we consider the SAR ratio effect based on the NR side, why not consider on the LTE side, the result will be different with the same SAR ratio effect value.
OPPO: It is ok to use the LTE as the reference, but the easiest way is to re-use the capability from the NR SA.
3. UL duty cycle setting on LTE FDD UL band

Issues to be discussed
· Regarding how to setup the LTE UL duty cycle on the LTE FDD

· At least 100% UL duty cycle is feasible
OPPO: no need to agree on this.

· At least the existing LTE TDM patterns are feasible, whether to introduce new TDM patterns can be further discussed in the WI phase
Proposal 1: It is proposed that according to the NR TDD configuration proposed by operators based on deployment scenario to find out which TDD configurations are possible for the TDM pattern to comply with the overall max UL duty cycle capability.

Proposal 2: It is proposed to use the downlink HARQ timing defined for LTE FDD SCell in LTE TDD-FDD CA with a LTE TDD PCell on the FDD carrier for FDD+TDD EN-DC HPUE.
OPPO: we need to discuss more.
LG: for proposal 2, why we use LTE TDD cases here for the LTE FDD

Huawei: this is the mechanism for the EN-DC single switch UL solution agreed in RAN1.

LG: further check.

· Discuss whether it is feasible to setup the LTE UL duty cycle by scheduling, and whether additional signalling is needed (for example, explicitly signal the UL duty cycle) 
(Chair: Note that this bullet was not treated due to limited time.)
Chair comment: focus on the feasibility first in the SI.
Chair: No agreement

4. General solution for PC2 FDD-TDD HPUE (UE based solution related)
P-MPR description in the TS specs:
	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 eNB the available maximum output transmit power. This information can be used by the eNB for scheduling decisions.

NOTE 2:
P-MPRc may impact the maximum uplink performance for the selected UL transmission path.


Issues to be discussed
Proposal Option 1:  Remove the dependency of P-MPR on proximity detection when the UE is transmitting only on a single RAT.

Proposal Option 2:  Instead of restricting P-MPR to be allowed only in the case when proximity detection is used, allow P-MPR to be used when proximity detection “or other means that the UE may use to deduce vulnerability to electromagnetic energy absorption” are used.
Chair: Whether this is applied to PC2 FDD-TDD UE or all the UEs?
Chair: Not treated, suggest to discuss in the UE RF session

5. Text Proposals in this meeting (If time allows)
R4-1906801
TP for TR 37.815: Conclusion of SI for FDD+TDD EN-DC HPUE
China Unicom
R4-1906860
TP for TR 37.815 Example TDM patterns for SAR limits
Huawei, HiSilicon

Chair: Not treated
3 Summary of Proposal and Discussion
R4-1905555
Further discussion on NSA FDD-TDD HPUE SAR solutions
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Source: OPPO

Abstract: 

Proposal 1: In order to solve SAR problem of LTE FDD+NR TDD HPUE and also give freedom to BS scheduling, it is proposed to define a new UE capability signalling “RatioSAR” which is the SAR effect ratio of LTE FDD band and NR TDD band when each transmit at 23dBm.

Proposal 2: BS scheduling of LTE FDD band and NR TDD band duty cycle should consider the relation of “LTEDutycycle*RatioSAR+ NRDutycycle≤2*NRSAmaxUplinkDutycycle”. If this relation is not met, UE will fall back to PC3.

· Here LTEDutycycle and NRDutycycle are the scheduled duty cycle;
· NRSAmaxUplinkDutycycle is the maxUplinkdutycycle capability of NR TDD band with transmit power 26dBm. This capability has already been reported to the network by UE which support TDD NR SA HPUE, for UE which does not support TDD NR SA HPUE the 50% can be used instead;
Discussion: 

Decision: 

The document was not treated.



R4-1906469
Further discussion on solutions for EN-DC FDD-TDD High Power UE 
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Source: CHTTL

Abstract: 

Proposal 1: Consider a general solution for PC2 FDD-TDD HPUE as in figure 1.
Proposal 2: At least the reported UE capability shall support to reflect the total overall maximum UL duty cycle up to 100% as in NR standalone PC2 HPUE, and set the default value to be 50%.

- One capability for the overall maximum UL duty cycle between LTE and NR is preferred


- check whether the relation between the LTE UL duty cycle, NR UL duty cycle and the overall maximum UL duty cycle in equation 1 is agreeable
Proposal 3: Regarding how to setup the LTE UL duty cycle on the LTE FDD
- At least 100% UL duty cycle is feasible 
- At least the existing LTE TDM patterns are feasible, whether to introduce new TDM patterns can be further discussed in the WI phase
- Discuss whether it is feasible to setup the LTE UL duty cycle by scheduling, and whether additional signalling is needed (for example, explicitly signal the UL duty cycle)
Discussion: 

Decision: 

The document was not treated.


R4-1907118
SAR mitigation for PC2 FDD-TDD EN-DC
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Source: Qualcomm Incorporated

Abstract: 

Proposal:  A single MaxULDutyCycle capability per band combination is signaled to the network.  At the same time, a P-MPR is allowed for the UE to meet SAR, with modifications to enable applicability of P-MPR without strict dependency on proximity detection.

Discussion: 

Decision: 

The document was not treated.

R4-1906858
On SAR solutions for FDD+TDD HPUE
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Source: Huawei, HiSilicon

Abstract: 

Proposal 1: It is proposed to report one overall maximum UL duty cycle capability for FDD+TDD EN-DC HPUE if such capability is introduced in Rel-16.

Proposal 2: The maximum UL duty cycle capability is only applicable for the max output power, once the output power is lowered down, the UE UL duty cycle can be increased accordingly if the power does not exceed the SAR requirement.

Proposal 3: It is proposed to use combined network based and UE based solution to solve the SAR compliance issue for EN-DC HPUE. 
Furthermore, we think that there is no essential difference for FDD+TDD or TDD+TDD HPUE. Therefore, it is proposed to consider generic solution for both EN-DC combination cases.

Proposal 4: It is proposed to consider generic SAR compliance solution for both FDD+TDD and TDD+TDD EN-DC HPUE.
Discussion: 

Decision: 

The document was not treated.



R4-1906859
On deriving FDD+TDD TDM pattern based on max UL duty cycle capability
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Source: Huawei, HiSilicon

Abstract: 

Proposal 1: It is proposed that according to the NR TDD configuration proposed by operators based on deployment scenario to find out which TDD configurations are possible for the TDM pattern to comply with the overall max UL duty cycle capability.

Proposal 2: It is proposed to use the downlink HARQ timing defined for LTE FDD SCell in LTE TDD-FDD CA with a LTE TDD PCell on the FDD carrier for FDD+TDD EN-DC HPUE.
Discussion: 

Decision: 

The document was not treated.

R4-1906286
EN-DC power for FDD-TDD PC2
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Source: Ericsson

Abstract: 

In this contribution we discuss a (test) method allowing an increased configured total maximum output power for both PC2

Discussion: 

Decision: 

The document was not treated.



R4-1906860
TP for TR 37.815 Example TDM patterns for SAR limits
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Source: Huawei, HiSilicon
Abstract: 

Discussion: 

Decision: 

The document was not treated.


R4-1906801
TP for TR 37.815: Conclusion of SI for FDD+TDD EN-DC HPUE





37.815
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Source: China Unicom

Abstract: 

Discussion: 

Decision: 

The document was not treated.


R4-1905428
Further discussion on SAR solution for EN-DC HPUE
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Source: Samsung

Abstract: 

Discussion: 

Decision: 

The document was withdrawn.
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