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1 Introduction
WF for EN-DC FDD-TDD High Power UE in last RAN4 meeting converged to an overall per band combination UL duty cycle capability [1]. Our further consideration on the SAR solutions is provided in [2]. In this contribution, we provide the method to derive the FDD+TDD TDM pattern based on an overall max UL duty cycle capability. 
2 Discussion

2.1 Principles for deriving TDM pattern
Table 1 lists the specified LTE TDD configurations. According to the discussion in the group, LTE FDD UL can follow certain TDM pattern, and this approach has been studied already in Rel-15 for SUO mode. Through the method, LTE TDD configurations should be considered to derive the possible TDM patterns. 
Table 1 LTE TDD configurations


There are two alternative ways to derive the TDM patterns:
Option 1: Based on the LTE TDD configurations and find out all possible NR configurations to comply with the reported max UL duty cycle capability.
Option 2: 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 max UL duty cycle capability.

Unlike LTE, NR supports much flexible TDD UL/DL configurations. Option 1 is neither necessary nor proper approach in our opinion. Now the example FDD+TDD HPUE band combination in the SI is DC_3_n78, it is expected that this kind of HPUE EN-DC combinations would not be too many afterwards. We suggest to adopt option 2 for the following study. If later on a WI is established for FDD+TDD HPUE EN-DC, the WI can be handled as basket WI, in which operators can provide the specific NR TDD configuration for the NR band as input to find out possible LTE TDD configurations for the TDM pattern.
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.

Table 2 shows the two cases considered for FDD+TDD HPUE in the SI.
Table 2 FDD+TDD HPUE cases
	
	EN-DC total power
	LTE maximum power
	NR maximum power

	Case 1
	26dBm
	23dBm
	23dBm

	Case 2
	26dBm
	23dBm
	26dBm


For these two cases, DDDSUDDSUU UL-DL pattern is considered as an example on NR side for Band n78.
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Figure 1 Assumed TDD configuration for n78

As analyzed in [3], the max UL percentage of among all the special sub-frame configurations is 78.6%. However, NR does not have the similar configurations, since it can be configured flexibly. For convenience, we assume 50% UL percentage for NR special sub-frame for the following analysis.
2.2 Possible TDM patterns based on TDD configuration for n78
The TDM patterns shown in this section are examples to illustrate how to use the principles in section 2.1 to consider the TDD configurations for the FDD band with assumed NR band configurations as well as the reported overall max UL duty cycle capability. For simplicity, the overall max UL duty cycle capability assumed here is 50% for DC_3_n78.

DutyLTE*(PLTE/ P26) + DutyNR*(PNR/ P26) ≤ Duty threshold
With the above formula, based on the selected DDDSUDDSUU UL-DL pattern for n78 as well as the configured PLTE and PNR power, we can check which LTE TDD configurations can be used for the LTE FDD band with the reported overall max UL duty cycle capability for both Case 1 and Case 2.
Case 1 Example TDM patterns (LTE 23dBm + NR 23dBm)
Figure 2 shows all possible TDM patterns based on TDD configuration for n78 (DDDSUDDSUU) which can meet 50% max UL duty cycle limit for case 1.
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Figure 2 Possible TDM patterns based on TDD configuration for n78 (case 1)
Case 2 Example TDM patterns (LTE 23dBm + NR 26dBm)

Figure 3 shows TDM patterns based on TDD configuration for n78 (DDDSUDDSUU) which can meet 50% max UL duty cycle limit for case 2 without overlapping LTE and NR simultaneous transmission.
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Figure 3 Possible TDM patterns based on TDD configuration for n78 (case 2)
Besides LTE TDD configurations 2 and 5, other configurations have overlapping UL subframes for LTE and NR. Since we already have available EN-DC power control mechanism to handle the overlapping case which may have the the power of PLTE and PNR exceeds the PEN-DC_total, we don't have to pay special attention for the TDM patterns unless the max UL duty cycle capability is violated. Base on the assumed 50% max UL duty cycle capability, it can be seen that LTE TDD configuration 0 and 6 should be avoided.
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Figure 4 TDM patterns which exceeds the max UL duty cycle capability (case 2)
2.3  DL HARQ timing for the proposed TDM pattern
In order to utilize all the FDD downlink sub-frames, we propose to use the downlink HARQ timing defined for LTE FDD carrier in LTE TDD-FDD CA with a LTE TDD PCell, which is similar to Case 1 for SUO in EN-DC.
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.
3 Conclusion

In this paper, further consideration for TDM pattern for FDD+TDD EN-DC HPUE is provided. To derive proper TDM patterns we have the following proposals:

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.
Based on the principles, the possible TDM patterns based on TDD configuration for n78 (DDDSUDDSUU) are provided in section 2.2 according to the assumed max UL duty cycle capability, which can be captured in the TR of the SI as an example. 
Besides, for the LTE carrier downlink HARQ timing, we propose that

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.
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