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1 Introduction
In RAN#86 meeting, New WI on Power Class 2 UE for EN-DC (1 LTE FDD band +1 NR TDD band) was approved, the WI objective is cited as below. It was planned to finish the WI in one meeting cycle, i.e. until RAN#87. Among the tasks in the WID, this document discusses the consideration on UE capability reporting design.
2 Discussion

According to the discussion in previous meetings, RAN4 identified that the scheme 2 shall be introduced for specific FDD+TDD EN-DC band combination(s), and detailed signaling design to enable scheme 2 shall have RAN2 specification impact. [4] 
The Scheme 2 is report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm. The signalling design includes specifying “LTE fixed dutycycle with LTE maximum transmit power 23dBm” and corresponding “DutyNR” which is reported as UE capability.
2.1 LTE fixed dutycycle 
For better flexibility, two LTE configurations are supported. Based on the two LTE configurations {DutyLTE1, DutyLTE2}, UE optimizes its SAR compliance capability and reports two DutyNR separately, e.g. {maxNRDuty1, maxNRDuty2}. [4]
As previously discussed in [5], there are two references for exact values of the LTE fixed dutycycle. One is UL/DL configurations in LTE TDD. The other is expected UL/DL configuration in NR.
There are 7 UL/DL configurations in LTE TDD. This doesn’t mean BS has to use TDM pattern, the UL duty cycle can still be determined by TDM patterns or the scheduling [1]
Table 1 LTE TDD UL/DL Configuration

	LTE UL/DL Configuration
	0
	1
	2 
	3 
	4 
	5 
	6 

	LTE UL dutycycle
	60%
	40%
	20%
	30%
	20%
	10%
	50%


NR UL/DL configuration is another reference. 3GPP specs support flexible UL/DL configuration in NR, however there are some specific configurations defined in reginal standards organization. E.g. CCSA defined 6 NR UL/DL Configurations [6], as in table 3. These configurations somewhat represent the typical scenarios in real network deployment.
Table 3 NR UL/DL Configurations supported in CCSA specs [6]
	NR UL/DL Configuration
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	Others

	Mandatory bands
	n41、n79
	n41
	n78、n79
	n79 (optional)
	n79
	n79
	optional

	NR UL dutycycle 
	23%
	23%
	33%
	43%
	23%
	63%
	

	100%-NRduty 
(for case 1)
	77%
	77%
	67%
	57%
	77%
	37%
	NA

	100%-2*NRduty (for case 2)
	54%
	54%
	34%
	14%
	54%
	<0%
	NA


As in ENDC, LTE is mainly used for maintains of control plane connectivity, NR UL dutycycle should be prioritized. Figures in above table2 are categorized into 2 groups, blue group supports higher NR UL dutycycle than red group. In order to maximize the achievable NR UL dutycycle, {DutyLTE1, DutyLTE2} should be close to the smallest values of two groups of colored figures in above table2 respectively. And by taking the values in table1 into consideration, it is proposed that DutyLTE1=70% and DutyLTE2=40%.
Proposal1: considering characteristics of ENDC traffic, typical NR UL/DL Configuration and LTE TDD UL/DL Configuration, it is proposed that two LTE configurations are DutyLTE1=70% and DutyLTE2=40%.
2.2 DutyNR 

Based on the above {DutyLTE1, DutyLTE2}={70%, 40%} and the principle that DutyLTE+ maxNRDuty≈100% (case1) and DutyLTE+ 2*maxNRDuty≈100% (case2). The reported capabilities are proposed as 
· Corresponding to DutyLTE1=70%, maxNRDuty1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, Full_duty_supported}, default value in case no reporting case1=30%, case2=15%
· Corresponding to DutyLTE2=40%, maxNRDuty2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, Full_duty_supported}, default value in case no reporting case1=60%, case2=30%
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.  [5]
Proposal2: corresponding to the LTE fixed dutycycle in proposal 1, the reported UE NR ul dutycycle capabilities (maxNRDuty1, maxNRDuty2) are proposed as above.
3
Conclusions

In this contribution, we discuss UE capability reporting for EN-DC (FDD+TDD) HPUE.
Proposal1: considering characteristics of ENDC traffic, typical NR UL/DL Configuration and LTE TDD UL/DL Configuration, it is proposed that two LTE configurations are DutyLTE1=70% and DutyLTE2=40%.
Proposal2: corresponding to the LTE fixed dutycycle in proposal 1, the reported UE NR ul dutycycle capabilities (maxNRDuty1, maxNRDuty2) are proposed as 
· Corresponding to DutyLTE1=70%, maxNRDuty1 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, Full_duty_supported}, default value in case no reporting case1=30%, case2=15%
· Corresponding to DutyLTE2=40%, maxNRDuty2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%, Full_duty_supported}, default value in case no reporting case1=60%, case2=30%
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.  [5]
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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.
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