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Introduction

In the last RAN#82 plenary, a new SI [1] on high power UE for inter-band EN-DC including FDD bands was approved. In this contribution, we give some initial considerations on the impact to the existing requirements in TS38.101-3 [2] for UE supporting PC2 inter-band EN-DC including FDD bands.

Discussion

From the SI [1], there are two cases that need to be studied as follow for high power (power class 2) inter-band EN-DC including FDD bands:

Case 1: FDD (23dBm) + TDD (23dBm),  total EN-DC power class (26dBm)

Case 2: FDD (23dBm) + TDD (26dBm),  total EN-DC power class (26dBm)

According to the current specification TS38.101-3, for inter-band EN-DC, most Tx/Rx requirements shall apply on each component carrier as defined in LTE and NR respectively. For these requirements, it can be expected that similar approach will be adopted for high power inter-band EN-DC, the only difference is that the power class for one component carrier could be Power class 2 if case 2 is supported. Therefore, no additional changes are needed for these requirements. However, the other requirements as follow may be impacted and need to be changed.

UE maximum output power for EN-DC

In current specification, only power class 3 is defined for EN-DC. Thus new changes shall be needed to support power class 2. Furthermore, since power class 3 for EN-DC only includes the case 23dBm +23 dBm, it is no need to specify the details of power class for LTE and NR. However, this is not the case for power class 2 UE, where there are two cases (case 1 and case 2) that need to be supported, which may lead to different requirements for configured output power and refsense exceptions. Thus additional details of power class for LTE and NR may be needed.

Configured output power for inter-band EN-DC
For the existing configured output power for inter-band EN-DC defined in TS38.101-3, it shall be verified whether it can be applied for high power UE for inter-band EN-DC. Moreover, for ensuring compliance with applicable SAR requirements, some limitations such as maxUplinkDutyCycle, A-MPR or other restrictions on UL transmission , shall be needed when calculating Pcmax for LTE and NR.

Reference sensitivity exceptions for inter-band EN-DC for both 1UL and 2UL

Reference sensitivity exceptions due to harmonic interference, receiver harmonic mixing, close proximity of bands and cross band isolation for EN-DC shall be considered for some specific inter-band EN-DC for both 1UL and 2UL. As far as we know, these requirements are evaluated assuming that the maximum output power for LTE and NR are both 23dBm. Therefore, it can be expected if the power class of LTE and NR are both power class 3, the existing requirements could apply. If not, the requirements need to be re-evaluated. In other words, we may need reevaluation for case 2 if the inter-band EN-DC combinations have reference sensitivity exceptions issue. However, for case 2, considering the bands supporting high power class are usually the high bands (band n41, n77, n78 and n79 until now), the harmonic product of  these TDD bands would not possible to affect the lower FDD bands. Therefore, for reference sensitivity exceptions due to UL harmonic interference, there may be also no need any changes for case 2. 
Reference sensitivity exceptions for intermodulation interference for 2UL

The existing requirement for intermodulation interference for EN-DC is evaluated assuming that the total power class is 23dBm. More specifically, 20dBm is assumed as the maximum output power for LTE and NR respectively. For high power UE, it can be anticipated that 23dBm will be assumed for each cell at least for case 1( for case 2, it may be more complicated considering different power class between LTE and NR.) when evaluating IMD product, which would make the IMD product be higher. Therefore, the MSD values shall be re-evaluated for both case 1 and case 2

In the following table, we summary the possible required changes in TS38.101-3 based on the above analysis.

Table 1: Required changes in TS 38.101-3

	Section
	Requirement
	Required changes in TS 38.101-3 compared to the same band combination for power class 3

	6.2B.1
	UE maximum output power for EN-DC
	Add power class 2 for inter-band EN-DC. The additional details of power class for LTE and NR may be also needed

	6.2B.4.1.3
	Configured output power for inter-band EN-DC within FR1
	It shall be verified whether the existing Pcmax for inter-band EN-DC can be applied to HP UE. Some changes shall be needed to address SAR issue.

	7.3B.2.3.1
	Reference sensitivity exceptions due to UL harmonic interference for EN-DC in NR FR1
	No changes for case 1

No changes for case 2 considering the harmonic product of TDD band (high band) would not be possible to affect the lower FDD band. 

	7.3B.2.3.2
	MSD due to receiver harmonic mixing for EN-DC in NR FR1
	No changes for case 1

MSD value may need to be re-evaluated for case 2

	7.3B.2.3.3
	Reference sensitivity exceptions due to close proximity of bands for EN-DC in NR FR1
	No changes for case 1

MSD value may need to be re-evaluated for case 2

	7.3B.2.3.4
	Reference sensitivity exceptions due to cross band isolation for EN-DC in NR FR1
	No changes for case 1

MSD value may need to be re-evaluated for case 2



	7.3B.2.3.5
	Reference sensitivity exceptions for intermodulation interference due to dual uplink operation for EN-DC in NR FR1
	MSD value may need to be re-evaluated for case 1 and case 2




Proposal : For high power (power class 2) inter-band EN-DC,  the possible required changes in TS38.101-3 as shown in table 1 shall be considered.
Conclusion

In this paper, we give the following proposal to summary the required changes in TS38.101-3 for UE supporting high power UE (power class 2) inter-band EN-DC based on the discussion.

 Proposal : For high power (power class 2) inter-band EN-DC,  the possible required changes in TS38.101-3 as shown in table 1 shall be considered.
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