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1 Introduction
In RAN4 #92bis meeting, different solutions for PC2 FDD-TDD HPUE were discussed, 6 options were down selected to 4, and way forward was agreed in [1] as below. Regarding option 3, support of more than 1 LTE configuration was proposed during the discussion. This document discusses the consideration to support two LTE configurations in option3 for EN-DC (FDD+TDD) HPUE.

2 Discussion

Option3 report DutyNR based on LTE fixed dutycycle with LTE maximum transmit power 23dBm
2.1 The proposed method
In option3, we define a LTE reference configuration, then DutyNR capability will be reported based on this reference configuration [4]. The LTE reference configurations can be as following
· Case1: “DutyLTE=70% and PLTE=23dBm”, corresponding to Minimum DutyNR=30%, PNR=23dBm
· Case2: “DutyLTE=40% and PLTE=23dBm”, corresponding to Minimum DutyNR=30%, PNR=26dBm
During the discussion, it was asked to consider using sets of LTE configurations as reference. E.g. support of 2 LTE configurations can be as below
· Case1: {DutyLTE1=70%, DutyLTE2=40%}, corresponding to Minimum {DutyNR1=30%, DutyNR2=60%}, PNR=23dBm
· Case2: {DutyLTE1=40%, DutyLTE2=20%}, corresponding to Minimum {DutyNR1=30%, DutyNR2=40%}, PNR=26dBm
Note: above examples assume UE will fulfil SAR requirement with UL-duty=100% and power=23dBm  

2.2 Support of two LTE configurations
1) Signalling consideration
Regarding the detail mechanism and signalling design, there are at least 2 alternatives.

Alternative 1: Base on the two LTE configurations {DutyLTE1, DutyLTE2}, UE optimizes its SAR compliance capability and reports two DutyNR separately, e.g. {maxNRDuty1, maxNRDuty2}.
Alternative 2: Base on the two LTE configurations {DutyLTE1, DutyLTE2}, UE optimizes its SAR compliance capability, reports one Duty, e.g. {maxUplinkDuty}. 
maxUplinkDuty = min(DutyLTE1+ maxNRDuty1, DutyLTE2+ maxNRDuty2)
The advantage of Alternative 1 is that UE can optimize its SAR compliance capability for each LTE configuration. In Alternative 2, the lower value between two cases is reported, thus it is suboptimal. However Alternative 2 only reports one capability signaling, thus provide the possibility to reuse TDD-TDD EN-DC HPUE signaling design (maxUplinkDutyCycle-EN-DC). Below table compares alternative 1, 2 and also option 1.
Table 1
	
	Option 3

Alternative1
	Option3

Alternative 2
	Option 1

	Can be optimized for SAR difference between LTE and NR 
	Yes
	Yes-
	No

	Need tight coordination between LTE and NR BS
	No
	No
	Yes

	Report only one capability signalling as TDD-TDD EN-DC HPUE
	No
	Yes
	Yes


Observation 1: both above alternative 1 and alternative 2 can support 2 LTE configurations in option3 for EN-DC (FDD+TDD) HPUE
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Figure 1: example flow chart (assume above Alternative2)

2) LTE reference configurations
Although it is LTE FDD discussed in this SI. UL/DL configuration of LTE TDD can be considered as reference. There are 7 UL/DL configurations in LTE TDD. This doesn’t mean BS has to use TDM pattern, LTE UL duty can still be controlled only by BS scheduling.
Table 2 LTE 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 Configuration 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 (reference for case 1)
	77%
	77%
	67%
	57%
	77%
	37%
	NA

	100%-2*NRduty (reference for case 1)
	54%
	54%
	34%
	14%
	54%
	<0%
	NA


Observation2: Support full DutyNR for CCSA NR UL/DL configurations in [6] requires LTEduty∈[37%,77%] in FDD-TDD HPUE case 1, and LTEduty∈[0%, 54%] in case 2. (Assume 23dBm and totalduty=100% can meet SAR)
3) Full duty Support
Various duties discussed above are based on the mechanism that UE will fall back to PC2 if the scheduled duty exceed certain threshold. However, it should be noticed that P-MPR is always available for SAR compliance. With appropriate P-MPR design, it is possible for UE to meet SAR compliance for any scheduled duty without falling back to PC3. I.e. UE can report fulldutysupported capability.
In PC2 inter-band EN-DC (LTE TDD PC3+NR TDD PC3), the reported capability of maxUplinkDutyCycle-EN-DC refers to NR duty, the value is from 20% to 100% (default 30%) [7]. In this case, if UE reports 100%, then it can support full duty in any NR UL/DL configuration.
For EN-DC (FDD+TDD) HPUE, the reported capability could be the sum of LTE and NR duty, e.g. Option1and Option3 (alternative 2). Then UE need to report 200% (or a fulldutysupported item) to indicate its capability of supporting any scheduled LTE and NR duty without falling back to PC3. Option3 (alternative 1) reports NR duty capability, a specific indicator of fulldutysupported is needed to relieve the scheduling restriction on both LTE and NR. 
Abservation3: supporting of full duty on both LTE and NR allows UE to take full advantage of the defined P-MPR mechanism, relieve the restriction for BS scheduling and avoid unnecessary power class fall back. 
3
Conclusions

In this contribution, we discuss the further detail about support of 2 LTE configurations in option3 for EN-DC (FDD+TDD)
Proposal 1: adopt option3 for EN-DC (FDD+TDD) HPUE.
Proposal 2: support of full duty should be considered in signalling design for EN-DC (FDD+TDD) HPUE.
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Target on down selection one UE reporting capability solution among option1， option3 and option5 from Specification impacts、BS and UE implementation and Flexibility perspective.


At least the option selected among 1, 3, 5 after further down selection shall be captured in a TP to the TR describing the method. 


In RAN4#93, whether to capture option 6 (different from option 1-5) in the TR can be further discussed due to some open issues. 


Any new solution will not be discussed in RAN4#93.


Target on finishing this SI and TR37.815 in RAN4#93/RAN#86.
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