[bookmark: _Hlk37418177]3GPP TSG RAN WG1 #114	R1-2306702
Toulouse, France, August 21 – 25, 2023


Agenda item:		9.12.2
Source:	Nokia, Nokia Shanghai Bell
Title:	RAN1 impacts for power domain enhancements
Document for:		Discussion and Decision
Introduction
This contribution relates to a work item agreed in RAN#94-e, namely “Further NR coverage enhancements” (the WI was revised in RAN#96 [1]). In this paper we consider power domain enhancements and the following objectives captured in the WID: 
 
· Study and if necessary specify following power domain enhancements
· Enhancements to realize increasing UE power high limit for CA and DC based on Rel-17 RAN4 work on "Increasing UE power high limit for CA and DC", in compliance with relevant regulations (RAN4, RAN1)
· Enhancements to reduce MPR/PAR, including frequency domain spectrum shaping with and without spectrum extension for DFT-S-OFDM and tone reservation (RAN4, RAN1)
 
We discuss the scope of power domain enhancements and RAN1 specification impacts.
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CA/DC objective
RAN4 has sent reply LS in [2] to RAN1 where RAN4 gives the following guidance:
· enable UE report on the ΔPPowerClass to indicate which power class requirements that the UE is referring to only when configured duty cycle is exceed 
· The occasion of the report should be limited to when configured duty cycle is exceeded. 
· can be combined with full-power MIMO transmission capability reporting corresponding to the current power class 
· not to introduce P-MPR report since this is closely related to SAR implementation, which is sensitive to UE design
· RAN4 stops the discussion on reporting prediction with specific evaluation periods and durations in Rel-18.
· RAN4 does not consider EHR feasible.

Enhancement recommended by RAN4 is not in physical layer and hence there are no RAN1 specification impacts due to RAN4 reply LS. No further work is needed in RAN1 for CA/DC objective.
Observation 1: Enhancement recommended by RAN4 does not have RAN1 specification impacts and hence no further work is needed in RAN1 for CA/DC objective.
RAN4 reply LS [2] states that the occasions for the PC requirement reporting are limited to when the configured duty cycle is exceeded. In other words, UE would not report when it returns back to the advertised power class. This is not sensible as gNB would have wrong understanding of UE’s PC once the UE has returned to the advertised PC after the duty cycle has sufficiently reduced. In other words, the reporting would fail to solve the targeted problem. However, in our view, the LS text captures incompletely RAN4’s understanding or intention as discussed in [5] and UE should report its ΔPPowerClass also when it returns to the advertised PC. 
Proposal 1: The ΔPPowerClass reporting is allowed also when the UE returns back to the advertised PC requirements, which is missing from the RAN4 reply LS [2]. 

MPR/PAR objective

Scope of MPR/PAR reduction was discussed in RAN #100 and the Proposal #1 in [3] was endorsed:
· Proposal #1 (Offline consensus)
· No RAN1 specification impact is expected for MPR/PAR reduction in Rel-18 UL Coverage WI
· RAN4 will define new optional requirements in the form of at least MPR reduction suitable for a transparent scheme (such as FDSS) that have no RAN1 specification impact


According to endorsed proposal RAN4 will define new optional requirement at least for MPR reduction for a transparent scheme, such as FDSS. Our assumption is that this means at least a set of new MPR requirements, however it could be useful to revise also other requirements to achieve the gains that the feature can offer in real networks.

In our RAN4 contribution [4] we analyse the existing evaluation results for transparent schemes from Nokia and other companies and discuss how to enhance the RAN4 requirements for Rel-18 MPR/PAR reduction. We observe that in transparent FDSS less aggressive filter optimizes gain in most cases. Hence, in order to ensure the positive net gains due to transparent FDSS, we propose to introduce a new spectral flatness requirement for QPSK FDSS. Such new relaxation of spectral flatness requirement should, however, be done only in connection to MPR reduction.

Since the decision is to introduce MPR/PAR reduction only for transparent schemes in Rel-18, there are no RAN1 specification impacts expected. Despite the naming the schemes may not be entirely transparent since the network needs to know which MPR requirements are applied, however if some signalling is introduced, it will not be in RAN1 specifications. 
Observation 2: Since RAN decision limits Rel-18 MPR/PAR reduction only to transparent schemes, there are no RAN1 specification impacts expected for MPR/PAR reduction objective.

4. 	Conclusion
In this paper we have discussed the scope of power domain enhancements and potential RAN1 specification impacts. Based on the discussion, we make the following observations and proposal:
Observation 1: Enhancement recommended by RAN4 does not have RAN1 specification impacts and hence no further work is needed in RAN1 for CA/DC objective.
Proposal 1: The ΔPPowerClass reporting is allowed also when the UE returns back to the advertised PC requirements, which is missing from the RAN4 reply LS [2]. 
Observation 2: Since RAN decision limits Rel-18 MPR/PAR reduction only to transparent schemes, there are no RAN1 specification impacts expected for MPR/PAR reduction objective.
Based on Observations 1 and 2 we can have more generic observation:
Observation 3: There are no RAN1 specification impacts expected for power domain enhancements and hence further work for power domain enhancement objective is not needed in RAN1.
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