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1 Introduction

In RAN#90e meeting, the new SI on high power UE for FDD bands was approved [1]. The objectives of the core part are as follows. This contribution give some initial discussion based on the objectives.
	1) Study the applicable scheme(s) for new power class 2 UE for one NR FDD band to comply with the SAR limits with 26dBm UE Tx power, the example band for this study is NR band n1 and n3. 

· Study candidate SAR solutions, e.g. P-MPR, duty cycle capability, etc.

· Study regulatory requirements related to 26dBm Tx power in FDD bands including SAR.
Note: Prioritize studies for the existing SAR solutions.

2) Study interference issues (e.g. self-desense, cross device coexistence…). 

· Study RF requirements for PC2 UE in FDD band, including self-desense requirements, Tx requirements such as A-MPR, and so on.

· Study adjacent channel co-existence for FDD band.

· Investigate issues related to in-device interference, if identified.

3) Study UE implementation related issues such as RF component feasibility to support 26dBm output power in band n1 and n3 at first. Other example FDD bands are not precluded, if needed.

4) Evaluate system performance gains on spectrum efficiency, and other metrics if needed could also be taken into account, to support NR FDD HPUE.


2 Discussion
System performance gain
As far as we know, high power UE is firstly introduced for Band 41, and the main justification for that is the difference coverage between UL and DL due to differences on Tx powers between DL and UL, number of antennas deployed in eNB versus UEs, and other technological aspects of the technology [2]. Based on the same reason, more and more TDD bands are required to support high power by considering TDD bands always have a higher frequency which will lead to above coverage difference become more obvious. However, as most of FDD bands have a lower frequency compared to TDD bands, the coverage difference may not be so obvious as TDD bands. Therefore, the coverage difference may need to be identified when high power UE is introduced for FDD bands.
In addition, during the email discussion phase in RAN#90e meeting, several companies have raised a concern about the system performance gain for high power UE on FDD bands by considering the increasing Tx noise and the potential restricting UL/DL configurations for SAR issue. More specifically, unlike TDD operation case, the downlink would be impacted due to increasing power in UL on FDD operation case and some new mechanism may need to be introduced if same approach as TDD is used to meet SAR issue. 
In view of the above, evaluating the system performance gains for high power UE on FDD bands is necessary.
Observation 1: the difference coverage between UL and DL is the main justification when high power UE is introduced for TDD bands.

Observation 2: the better understanding the system performance gains to introduce FDD high power UE is necessary.

RF architecture 
In theory, there are at least two potential RF architectures to support high power UE, i.e. one Tx architecture and two Tx architecture. Regarding one Tx architecture, it requires not only high power PA but also high power handling capacity of other RF components. However, based our information that is difficult for the commercial RF components at the status of art technology at least for band n1 and n3. For instance, if 5dB loss is assumed for RFFE, the PA output power shall be at least 31dBm, which would exceed most of commercial PA capability. For other RF component like duplexer, the maximum input power of duplexer shall be at least 31dBm, which is also more than the type value 29 dBm/30 dBm of the existing commercial duplexer as shown in table 1. Thereby, it is a bit premature to support high power UE in n1 and n3 with one Tx architecture from the implementation point of view.
Table 1, the maximum input power of duplexer for Band n1/n3

	Vendor
	Maximum input power of duplexer for n1/n3

	A
	29 dBm

	B
	30 dBm

	C
	30 dBm


Regarding the two Tx architecture, as each Tx link only needs to use existing RF component, it is a feasible architecture. However, there are other implementation issues like UE complexity, costs, power consumption, etc need to be considered.
Observation 3: it is a bit premature to support high power UE in n1 and n3 with one Tx architecture from the implementation point of view.

Interference issues
In general, the requirements ACLR, MPR and A-MPR should be reevaluated when high power UE is introduced for TDD bands. These requirements should be also reevaluated for high power UE on FDD bands. Besides, the impact on Rx link should be also reevaluated for FDD bands. This is because the Rx noise due to leakage from UL for PC2 would be higher than that for PC3 case, which may cause a poor refsense. 
Observation 4: Besides the requirements ACLR, MPR and A-MPR should be reevaluated, impact on the Rx reference sensitivity also needs to be considered.
SAR issue
As well known, to ease compliance with SAR requirements, UE implementation based solution, i.e. P-MPR and dutycycle based capability solution are widely used for TDD high power UE and traditional PC3 UE regardless of FDD operation or TDD operation. The former is the default solution which means P-MPR should be always allowed, and the latter is an optional solution. For high power UE on FDD bands, we think P-MPR solution shall be also as the default solution for UE meeting SAR requirement. Whether dutycycle solution can be used for FDD high power UE need to further study, since for TDD operation, BS can easily control the UL dutycycle by adjusting the UL/DL frame configuration, how it will be handled by FDD BS actually hasn’t been discussed up to now.
Observation 5: UE implementation based solution, i.e. P-MPR shall be allowed for PC2 FDD high power UE.
3 Conclusion

In this paper, we give the initial analysis based on the objective of SID [1] and make the following observations:
Observation 1: the difference coverage between UL and DL is the main justification when high power UE is introduced for TDD bands.

Observation 2: the better understanding the system performance gains to introduce FDD high power UE is necessary.

Observation 3: it is a bit premature to support high power UE in n1 and n3 with one Tx architecture from the implementation point of view.

Observation 4: Besides the requirements ACLR, MPR and A-MPR should be reevaluated, impact on the Rx reference sensitivity also needs to be considered.
Observation 5: UE implementation based solution, i.e. P-MPR shall be allowed for PC2 FDD high power UE.
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