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1. Introduction
In RAN#82 meeting, a new SI[1] was approved to Study high power UE (power class 2) for EN-DC (1 LTE FDD band + 1 NR TDD band) for Rel-16. The objective is as following:

The objectives of the SI are as follows:

· Study how to introduce the new power class 2 (1 LTE FDD band + 1 NR TDD band) for EN-DC bands in Rel-16
· Study and define the power class for EN-DC under different power combination such as 23dBm LTE FDD+23dBm NR, 23dBm LTE FDD+26dBm NR.
	
	EN-DC total power
	LTE maximum power
	NR maximum power

	Case 1
	26dBm
	23dBm
	23dBm

	Case 2
	26dBm
	23dBm
	26dBm


Note: for case 1 and case 2, the duty cycles of NR TDD can be different.

· RAN4 study starts from case 1, but case 2 is not precluded.

· Study and define applicable scheme (UE Tx duty cycle) to prevent exceeding local regulatory limits such as SAR
· RF component reuse and sharing between power class 3 and power class 2 and for bands of similar frequency ranges shall be considered.  
· The example band combination for this study is DC_3A_n78n.
In this paper, some basic problem is discussed and draft proposals and observations for general guidelines are provided, particularly scheme to prevent exceeding SAR was discussed. 
2. Discussion
Background
Currently for NR, power class 2 had already been defined for some bands both for 1Tx and UL-MIMO. Another WI [2] had just been started for PC2 EN-DC (1 LTE band (PC3) and 1 NR band (PC3) with 1Tx. However, compared to the scope of that WI, the current SI have 2 main different points:
· LTE FDD band involved
· NR maximum power 26dBm for case 2
RAN4 has never define any FDD band which could be applied to Power Class 2. Under current scheme, in order to control the emission enery to make sure UE satisify regulatroy emission requirments, apart from P-MPR, the UL scheduling was generally restricted by means of UL/DL configuration for LTE or UL grant for NR as already defined in 36.101 and 38.101-1. 

Emission control consideration-LTE FDD
Considering the continuous nature of FDD transmission compared to TDD, the emission situation is worse than TDD under the same transmission power. One straightforward solution is also restricting the UL transmission for LTE FDD. Here some simiar scenario had already existed. There is a following observation:

Observation 1: LTE FDD can also be applicable for higher power class without excessive emission following UL restriction simialr to TDD.

There are already existing scheme to achieve this effect. For example, in order to ease DL desense and simplfy UE RF architecture, the single Tx feature had been introduced for ENDC. This means a restriction on LTE FDD Pcell UL scheduling and can reach the effect of less UL transmission time for LTE FDD. Specific TDM patterns were agreed to enable the single UE transmission operation, the physical layer agreement could be referenced to [3] and listed below:
	Agreements:

· When the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), but the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers

· For LTE carrier, UE can be configured with 

· Case 1: DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell 

· For scheduling/HARQ timing of LTE FDD carrier, DL-reference UL/DL configuration defined for LTE-FDD-SCell in LTE-TDD-FDD CA with LTE-TDD-PCell is applied

· UE is allowed to transmit NR UL signals at least in the subframe(s) where LTE UL transmission is not allowed according to the DL-reference UL/DL configuration

· FFS whether or not a UE-specific subframe offset for the DL-reference UL/DL configuration can be configured considering system resource utilization and potential spec impact

· Case 2: Release 15 LTE-FDD HARQ timing

· No impact on LTE RAN1 specifications

· Note: it doesn’t necessarily imply that UE has to support both cases


In another word, there are already solution to account for the HARQ feedback problem for LTE FDD to use TDD HARQ pattern. It would not be difficult to use similar method to achieve UL transmission restriction. However, it should be noted that LTE TDD configuration numbers are limited and there are restrictions on the UL ratio that could be selected. 
Proposal 1: In order to control emission, restrict LTE FDD UL transmission by using specific TDM pattern simiar to single Tx operation could be served as a basic scheme. 
Emission control consideration-NR
Depending on NR power class, there should be a corresponding restriction for NR UL transmission. E.g. for case 2 in which NR could use 26dBm as maximum power, the UL transmission time should be further cutting half than case 1 in which NR power class is 23dBm.

Maximum uplink duty cycle can also be considered here, however, further discussion is needed since it is much more complicated in NSA inter-band case. 
Proposal 2: NR transmission is also restricted according to the NR power class. Further discussion is needed for the detailed scheme.
Other Specification Impact
The specfication impact as discussed in another WI [2] can also partly satisify here. Generally speaking, MPR should not be a burden for the inter-band case here but MSD may need further evaluation. 

In additon , it should be noted that physical layer spec may be impacted since new scheme is needed for LTE FDD.
Observation 2: The specification impact analysis is partly overlap with other WI. Physcial layer impact should be considered.

3. Conclusion

In this paper, some basic problem is discussed and example schemes are provided. The following observations and proposals were provided:
Observation 1: LTE FDD can also be applicable for higher power class without excessive emission following UL restriction simialr to TDD.
Observation 2: The specification impact analysis is partly overlap with other WI. Physcial layer impact should be considered.
Proposal 1: In order to control emission, restrict LTE FDD UL transmission by using specific TDM pattern simiar to single Tx operation could be served as a basic scheme. 
Proposal 2: NR transmission is also restricted according to the NR power class. Further discussion is needed for the detailed scheme.
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