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Introduction
In RAN#96 meeting, a revised Work Item [1] was agreed to study power domain enhancement for UL coverage enhancement.
This contribution provides our further considerations on power domain enhancements for UL coverage enhancement based on the agreements achieved during RAN1#112b-e meeting [2][3].

Discussion
Power domain enhancement is an important component for UL coverage studies. Especially, low MPR is an essential issue in UL DFT-s-OFDM with prioritization of the provision of wide area coverage.  
Enhancements for reducing MPR/PAR
Frequency Domain Spectral Shaping with spectrum extension
At RAN#111 meeting, considering that currently only symmetric extension case is considered by RAN4, it was proposed that at least symmetric extension options could be considered in the study. Figure 2 illustrates the main procedure of FDSS with spectrum extension using symmetric extension. Basically, FDSS with spectrum extension decreases the bandwidth efficiency, due to the frequency resources required is larger than the actual needed for DFT-s-OFDM FDSS without spectrum extension. It can copy N-DFT-precoded data (K-N)/2 samples from the beginning and appending them to the end and copy (K-N)/2 samples from the end and appending them to the beginning. K spectrum extension coefficients can be multiplied with DFT-precoded data. 


Figure 1: FDSS with spectrum extension
DMRS with FDSS-SE 
According to FDSS with spectrum extension, the following agreements were agreed for further study in RAN1#112. At RAN1#112 meeting, it was agreed to discuss DMRS with FDSS-SE based on the DMRS sequence length separately.
	Agreement
If FDSS-SE is supported in Rel-18, RAN1 to further study the following approaches for DMRS, when the DMRS sequence length before extension of the sequence, if any, is larger than or equal to 30: 
· Approach A – the DMRS sequence is extended: A DMRS sequence is generated considering the number of PRBs in the inband (no extension). The sequence length depends on the number of PRBs in the inband. Two sequence types can be considered:
· A.1: The sequence is a Type 1 DMRS sequence.
· A.2: The sequence is a Type 2 DMRS sequence. 
FFS: how the sequence is extended.
· Approach B – the DMRS sequence is not extended: A DMRS sequence based on type 1 or type 2 DMRS sequence is generated considering the number of PRBs in the inband + extension. The sequence length depends on the number of PRBs in the inband + extension.
Note: if type 2 is used then both the number of PRBs in the inband and the number of PRBs in the inband+extension must be valid DFT sizes as per NR specification
Performance metrics considered for the study are PAPR, CM[, and OBO] for DMRS and 10% BLER SNR for data (to measure channel estimation accuracy).
Agreement
If FDSS-SE is supported in Rel-18, and RB allocations resulting in DMRS sequence length smaller than 30 before extension of the sequence, if any, are supported, RAN1 to study at least the following approaches: 
· Approach A – the DMRS sequence is extended: A DMRS sequence is generated considering the number of PRBs in the inband (no extension). The sequence length depends on the number of PRBs in the inband. Two sequence types can be considered:
· A.1: The sequence is obtained by DFT transformation of an existing DMRS sequence, e.g., Type 1 DMRS sequence. 
· A.2: The sequence is a Type 1 or Type 2 DMRS sequence.
   FFS: how the sequence is extended. 
· Approach B – the DMRS sequence is not extended: A DMRS sequence based on type 1 or type 2 DMRS sequence is generated considering the number of PRBs in the inband + extension. The sequence length depends on the number of PRBs in the inband + extension.
Note: if type 2 is used then both the number of PRBs in the inband and the number of PRBs in the inband+extension must be valid DFT sizes as per NR specification
Note:    Other sequences are not precluded for Approach A and Approach B.
Performance metrics considered for the study are PAPR, CM [, and OBO] for DMRS and 10% BLER SNR for data (to measure channel estimation accuracy).



In RAN1#112b-e meeting, a constructive agreement was achieved. Whether and how optimize DMRS sequences needs further discussion.
	Agreement
If FDSS-SE is supported in Rel-18, DMRS are mapped on PRBs of both inband and extension and gNB can assume that they are filtered using the same Tx shaping filter as data.
FFS: whether and which optimizations to Rel-15 and/or Rel-16 DMRS, including sequence extension and/or mapping, to be used with FDSS-SE, are needed.
Note: whether this will have RAN1 specification impact (if any) is a separate discussion and subject to RAN4’s conclusion to support FDSS-SE as one MPR/PAR reduction solution for Rel-18 (if any).



For long DMRS sequence, there are multiple DMRS extension and generation methods as following:
· A1-a: Rel-15 Type 1 low-PAPR DMRS generated for inband and cyclic extension (per-RE) to excess band
· A1-b:Rel-15 Type 1 low-PAPR DMRS generated for inband with symmetric extension (per-PRB, like data) to excess band
· A2:Rel-16 Type 2 low-PAPR DMRS generated for inband with symmetric extension (per-PRB, like data) to excess band
· B1:Rel-15 Type 1 low-PAPR DMRS generated for total allocation
· B2:Rel-16 Type 2 low-PAPR DMRS generated for total allocation
As shown in FL summary [4], there are some definitions are given in case of 8 PRBs total allocation with extension factor 25%, i.e., 6+2. Sequence generated for the total allocation, cyclic extension and symmetric extension is listed in the FL summary. 
For Rel-15 Type 1 low-PAPR sequence, it is obtained by cyclically extending the original ZC sequence with prime length when the length of the used ZC sequence is shorter than the number of allocated RE. For Approach A1-a, the DMRS sequence is generated considering the number of PRBs in the inband and then cyclically extended to span the PRBs in the extension, which reuse same method defined in R15. It has good PAPR performance without changing the DMRS sequence order.
Observation 1. For Approach A1-a, the characteristics of the DMRS sequence is not changed and can maintain low PAPR performance.
For Approach A1-b, a DMRS sequence is generated considering the number of PRBs in the inband. DMRS extension is applied similar to data to span the PRBs in the extension. The M length base sequence is extended to L by copying the last (L-M)/2 samples to the beginning, and copying first (L-M)/2 samples to the end of the M length DMRS sequence. It is important to ensure that PAPR/CM of DMRS is not higher than PAPR/CM of data. However, Approach A1-b changes the order of the sequence by simply copying the sequence values of some inband PRB(s), so the correlation performance of the sequence becomes worse, which has negative impact to PAPR/CM. 
Observation 2. Approach A1-b may result in increasing PAPR and CM.
For Approach B1, if low PAPR type 1 DMRS sequence is generated considering the number of PRBs in the inband + extension and without spectrum extension, DMRS has larger PAPR than /2 BPSK-modulated data. So it should not be considered. 
Observation 3. For Type 1 DMRS sequence in Approach B1, PAPR performance of DMRS is worse than that of data. 
From above analysis, it can be seen that low PAPR type 1 DMRS sequence generation in Approach A1-a is similar with existing R15 DMRS sequence and can get good PAPR performance and it can be considered. However, if Approach A1-b and Approach B1 can be supported, the PAPR performance of DMRS sequence would not be guaranteed.
For low PAPR sequence type 2, both the low PAPR DMRS and data are generated using /2 BPSK modulation and transform-precoding, their PAPR are effectively the same. The DMRS sequence can be generated directly based on the total number of PRBs in the inband + extension, with the minimum impact on the specification. It can meet the requirement of PAPR/CM and there is no need to do spectrum extension. 
Observation 4. For low PAPR Type 2 DMRS sequence with or without extension, the good PAPR/CM performance can be obtained.
Low-PAPR Type 1 sequence is generated based on ZC sequence and ZC sequence is a constant amplitude sequence. The generated waveform has a constant power spectral density and may obtain good channel estimation performance. Thus, some company argued that channel estimation quality may be impacted by choosing low-PAPR Type 1 or low-PAPR Type 2 sequence. However, a large variance exists between the results contributed by different companies. Based on simulation results of different companies, for low-PAPR Type 2 sequence, it is observed that little or big loss in BLER performance compared to Type 1 sequence. 
A constructive solution is to include all potential DMRS extension and generation methods. Different potential solutions may be treated as independent UE capabilities. The actual DMRS sequence configuration could be left to network’s decision based on UE capabilities and receiver implementation. However, if multiple DMRS sequences can be supported without clear performance gain, it may impact the specification and increase the complexity of UE implementation. There seems not necessary to introduce multiple capabilities for this small feature. It may complicate NW management of different kinds of UEs with different UE capabilities. Thus, the number of supported DMRS sequences should be minimized. At least Approach A1-b and Approach B should not be considered.
Observation 5.  If multiple DMRS sequences can be supported without clear performance gain, it may impact the specification and increase the complexity of UE implementation.
Proposal 1. The number of supported DMRS sequences should be minimized.
For whether optimizations to Rel-15 and/or Rel-16 DMRS, we think at least the Rel-15 DMRS should be optimized. Otherwise, the good PAPR performance cannot be obtained. Rel-16 DMRS should be supported if there is no significant demodulation performance loss is observed. Thus, Rel-16 Type 2 DMRS sequence can be generated based on total allocations and no enhancement is needed. Based on the current situation, RAN1 can inform RAN4 some feasible alternatives from RAN1 perspective and request RAN4 to evaluate the performance of each feasible solution. 
Proposal 2. The Rel-15 Type 1 low-PAPR DMRS should be optimized if it is supported, i.e., cyclic extension.
Proposal 3. No optimization is needed for Rel-16 Type 2 low-PAPR DMRS if it is supported.
For short DMRS sequence, there are multiple DMRS extension and generation methods as following:
· A1-a: Rel-15 Type 1 low-PAPR DMRS generated for inband and cyclic extension (per-RE) to excess band
· A1-b:Rel-15 Type 1 low-PAPR DMRS generated for inband with symmetric extension (per-PRB, like data) to excess band
· A2:Rel-16 Type 2 low-PAPR DMRS generated for inband with symmetric extension (per-PRB, like data) to excess band
· B1:Rel-15 Type 1 low-PAPR DMRS generated for total allocation
· B2:Rel-16 Type 2 low-PAPR DMRS generated for total allocation
· C:DFT transformed Type 1 generated for inband and cyclic extension to excess band
When RB allocations resulting in DMRS sequence length smaller than 30 before extension of the sequence, low PAPR Type 1 DMRS sequence is generated based on computer-generated sequences (CGS) and not ZC sequence. In this case, performing spectrum extension will destroy the low PAPR characteristic.  That means even cyclic extension of low PAPR Type 1 DMRS sequence cannot meet the DMRS PAPR performance requirement. Thus, for in-band DMRS lengths 6/12/18/24, new DMRS sequence can be obtained by DFT transformation of low PAPR Type 1 sequence, which results in low CM/PAPR. However, Approach C needs additional specification effort and could be further studied. 
Based on simulation results by some companies, it is observed that there is no significant demodulation performance difference between two types DMRS at least in the case of short sequence.  Thus, the type 2 DMRS sequences with or without spectrum extension can also be considered. Thus, we prefer to support type 2 DMRS sequence with or without spectrum extension for short DMRS sequence.
Proposal 4. The Rel-16 Type 2 low-PAPR DMRS can be considered for short sequence.
FDRA for FDSS-SE
In RAN1#112b-e meeting, the FDRA design aspect of FDSS-SE was discussed but there is no consensus. The FL’s proposal 1 is as below
	FL’s proposal 1-v3
If FDSS-SE is supported in Rel-18, the FDRA field indicates the number of PRBs in the inband.

FFS: determination of the bandwidth of resource assignment   in the uplink power control calculation.
Note: whether this has specification impact or not is a separate discussion and subject to RAN4’s conclusion to support FDSS-SE as one MPR/PAR reduction solution for Rel-18 (if any).



For FDSS without spectrum extension, DFT size is the subcarrier number allocated for UL transmission, so there is no specific signalling for DFT size. However, for FDSS with spectrum extension, DFT size is smaller than FDSS spectrum extension size. New definition or relationship among DFT size, FDSS spectrum extension size (inband+extension), and allocation RB size (FDRA indicator) should be studied. Basically, there can be two options:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 1: DFT size (N) is the same as number of allocated subcarriers in frequency domain resource allocation. It means FDRA field only indicates the number of PRBs in the inband. FDSS spectrum extension size (F) has a larger size, with the extension factor to the DFT size, configured by higher layer signalling or indicated by DCI. One issue is how to get the integer PRB numbers if extension factor applied, it may lead to data mapping to resource blocks change.
·  Option 2: FDSS spectrum extension size (F) is the same as number of allocated subcarriers in frequency domain resource allocation. In this case, FDRA field indicates the number of PRBs in the inband+extension band. DFT size (N) should be additionally informed or configured, such as a scaling factor (α) smaller than 1. But one serious problem is how to satisfy the DFT size requirements. 
In conclusion, both of Option 1 and Option 2 have some issues on resource allocation, new signalling, and RB granularity resource mapping. All of them have to consider together with the performance gain.  In R17, DFT size can be express as multiple of  , where [a, b, c]  is a set of non-negative integers. If FDSS is an optional feature for DFT-s-OFDM, from perspective of reducing standardization efforts, it is desirable to keep DFT size same as the number of allocated subcarriers regardless of whether FDSS is applied or not. The original definition of DFT size should be unchanged to reduce complexity of UE implementation. FDRA indicator provides the indication the inband size. In addition, it is necessary to study the scheme of generating integer PRB numbers for the extension band.
From our perspective, RB allocation of FDSS-SE and Rel-17 PUSCH is the same, irrespective of how it is signaled. What changes is the symbol mapping to RE, which is a RAN1-only problem. There is no need to consider potential impacts for other WGs. 
Observation 6. The determination of TBS and DFT size will be impacted if FDRA field indicates the number of PRBs in the total allocation.
Proposal 5. The FDRA field only indicates the number of PRBs in the inband. 
Proposal 6. The scheme of generating integer PRB numbers for the extension band should be studied.
For TBS determination, only inband PRBs among the allocated PRBs should be considered. With the number of non-extension spectrum RBs and the indicated MCS, UE can compute the transport block size directly. 
Proposal 7. For TBS determination, only inband PRBs among the allocated PRBs should be considered.
Power control for FDSS-SE
In addition to the indicated FDRA, the UE will also have the information on the extension factor. Total number of allocated RBs including extended RBs may be used to determine the transmit power for PUSCH transmission with FDSS-SE scheme.
Proposal 8. The determination of the bandwidth of resource assignment in the uplink power control calculation depends on FDRA indicator and spectrum extension factor.

Tone reservation
Tone reservation [6] uses extra sub-carriers to reducing the PAPR of UL transmission on the basis of sub-carriers for data. Those extra sub-carriers are served for generating a compensation signal to cancel peaks, so they are named Peak Reduction Tones (PRTs), which are non-overlapping with data tones. The Figure 2 illustrated the main structure of tone reservation. The PRTs are only located at end of the DFT pre-coded data. 


Figure 2: Main structure of tone reservation
· It was agreed to study the sideband tone reservation, which the frequency resources next to the data frequency allocation is used for PRT.  However, due to the PRTs are changed every time according to PUSCH, it would lead to high UE computation complexity. 
Basically, the most important issue of tone reservation is how to generate the compensation signal c for data signal x. c is the time-domain signal of C = [C0, …, CT], x is the time-domain signal of X = [X0, …, XN]. According to [6], the main principle is to find a signal c in time domain is as close as possible to the ideal impulse. The TR iterative algorithm is try to find the optimum code value C, so that . Besides, the steps in offline computation and online iterations should be divided into steps, to give clear pictures that which part can be up to UE and which part should be defined in the specification and tested.   
Therefore, in order to study tone reservation, we have the following observations:
Observation 7. The most important issue of tone reservation is how to generate the compensation signal c for data signal x, the complexity and flexibility should be identified first for the iteration steps.

Enhancements for increasing UE power high limit for CA and DC
According to enhancements to information exchange between UE and gNB to facilitate higher power transmissions in CA and DC, the following observation was summarized for further study [4]. 
	
Observation
RAN1 discussed advantages and disadvantages of solutions included in R1-2302270 (R4-2303701) on enhancements to realize increasing UE power high limit for CA and DC. Pros and cons of the inclusion in the PHR report of at least one of the following quantities have been analyzed for different reporting mechanisms, triggers, and reporting periodicities:
· ∆PPowerClass 
· Power class
· P-MPR 
· Start and length of evaluation period for power class fallback
· Estimated duration of power class fallback
· Estimated duration over which UE can sustain Pcmax before additional P-MPR is required
· Sustainable duty cycle to prevent a fallback
· Energy/power availability
Note: Discussion is still ongoing, and its full current content can be found in Section 2.1.2 of R1-2303924.




[bookmark: _GoBack]The UE transmission power is set between PCMAX_L and PCMAX_H as defined in 38.101 [5], the power class for CA will have impact to both PCMAX_L and PCMAX_H.   In R17, if the UE indicates HigherPowerLimitCADC capability for an eligible CA configuration and ΔPPowerClass, CA = 0, PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c,  i.e., with sum of the maximum UE power values for the aggregated bands both in PCMAX_L and PCMAX_H[5]. 
However, when the requirements of default power class are applied as specified in sub-clause 6.2.A.1.3 of 38.101, ΔPPowerClass,CA = 3 dB for a power class 2 capable UE, which may  lower the maximum output power for inter-band CA and higher power transmissions in CA cannot be realized. Based on sub-clause 6.2.A.1.3 of 38.101[5], whether to apply the requirements for the default power class or the higher power class seems depend on “the average percentage of uplink symbols transmitted in a certain evaluation period”.  For example, if the average percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-interBandCA-PC2, UE can perform its transmission with the default power class than that of the higher power class. The maxUplinkDutyCycle-interBandCA-PC2 indicates the maximum average percentage of symbols during a certain evaluation period that can be scheduled for uplink transmission to ensure SAR requirements.
The starting position and duration of the evaluation period is up to UE implementation. Thus, gNB cannot know the exact power class information and cannot perform suitable feature configuration and proper resource scheduling. If higher maximum output power can be obtained, it would be better to perform CA/DC transmission to improve the throughput. Otherwise, scheduling uplink transmission only in single carrier may be better. Thus, gNB should awareness of UE’s Tx power to facilitate higher power transmissions in CA and DC.  
As RAN4 described, the delivery of high-power UL across all bands is dependent on SAR/MPE considerations at the UE during CA/DC operation.  SAR is RAN4 issue and RAN1 may not understand how to handle SAR issue. Now both RAN1 and RAN4 discuss the same issue. RAN4 suggests to RAN1 that the some solutions of reporting the current power capability state are possible solutions, e.g. reporting power class being used and P-MPR, reporting power-class fallback ΔPPowerClass, etc. [7]
Some companies would like to take a step forward in this discussion to inform RAN4 about RAN1’s findings and considerations. But others think it is not necessary to send “unrequested” input to RAN4. From our perspective, RAN1 can inform RAN4 proactively about the observation of RAN1 and final discussion is up to RAN4.
Proposal 9.  RAN 1 can send LS to RAN4 and inform RAN1’s observation.
Reactive enhancements
The following reactive solutions were discussed in RAN1#112b-e meeting. Reactive enhancement is in response to events.
· reporting of power class
· reporting of ΔPPowerClass
· reporting of P-MPR for FR1

We agree with majority that gNB should know UE power class (e.g., higher power class or default power class) for CA/DC case. Provide timely and sufficient information of UE’s power class can improve gNB performance to decide the uplink resource allocation and feature configuration.It may be the simplest and most direct way. It is need to study enhancement the current PHR reporting mechanism.  Power class impacts also other parameters, e.g. MPR table. If power class being used can inform to gNB, the changes in MPR can be tracked.
Proposal 10. Study enhancements for UE to report current power class to gNB in PHR. 
Regarding the reporting power class change, the necessity can be further discussed. Considering there may be multiple states for power fallbacks to meet SAR requirement, reporting power change alone is not enough to obtain accurate power class information. gNB cannot know which MPR for PC3, MPR for PC2 explicitly. Therefore, it may be better to report the power class directly than to report the power class backoff.  NW can directly know the current power class and what requirement UE follows at the time.
Proposal 11. The necessity of power class change indication can be further discussed.
P-MPR is the power management maximum power reduction for ensuring compliance with applicable electromagnetic energy absorption requirements of FR2 UE from the perspective of human body safety, which mainly specifies the maximum emission power density of UE in a certain direction. FR2 UE may reduce its power more frequently than FR1 UE and power fallback value is large, which will lead to radio link failures.  Thus, for FR2, P-MPR reporting is introduced to avoid radio link failures and connection releases due to significant and unpredictable P-MPR.  However, FR1 is different with FR2. The power backoff in FR1 is not large, so further optimization is not necessary. There is no need to introduce P-MPR reporting for FR1.
Observation 8. The P-MPR in FR1 is not large and no RLF issue is identified. 
Proposal 12. Reporting P-MPR for FR1 is deprioritized.
Proactive enhancements
RAN 1 	discussed following proactive enhancements. Proactive enhancement type is not in response to an event. Power class/power class change only provides some intermediate power information and cannot resolve the ambiguity of evaluation period for PC fallback.  Proactive enhancements is need to further study.
· Reporting of start and length of evaluation period for PC fallback 
· Reporting of estimated duration for applying fallback PC or the reported Pc,max 
· Reporting of sustainable duty cycle to prevent a fallback 
· Reporting of energy/power availability for a given duration 

RAN4 also discussed the similar proactive solutions of reporting the prediction on ability to execute future UL grants and RAN4 thinks RAN1 is more suitable WG to discuss it. Information about how long the gNB can expect un-degraded performance:
· How long a UE can execute UL grants based on duty-cycle capability and last reported Pcmax. 
· Alternatively, how long a duty cycle can be sustained without triggering additional P-MPR.
In addition to current used power class, uplink symbol evaluation period and starting timing may need to  report. gNB can also adjust the UL transmission symbols to avoid power class fallback. However, it is difficult to define a proper length of evaluation period due to different implementations from different UEs. And it is difficult to be implemented between UE and NW in the field. Some companies also concerned that staring time and evaluation period will have impact on RAN4. 
Observation 9. Defining and reporting length of evaluation period for PC fallback will increase the complexity of gNB and UE.
Based on WF of RAN 4, stopping the discussion for EHR is agreed [8]. Thus, reporting energy/power availability for a given duration can be excluded and should never be discussed again. In addition, the complexity of implementation impact will be significant.
Observation 10. Reporting energy/power availability for a given duration is excluded by RAN4.

Considering the power class reporting only provide some intermediate power information, gNB cannot know whether and how long the UE can maintain the power class based on an instant reporting. Thus, reporting of estimated duration for applying fallback PC or sustainable duty cycle to prevent a fallback may be useful. The proactive duration information should be attached with power class reporting. A separate proactive information reporting is not meaningful. With proactive duration information, gNB can know how long the power class can apply and it may be meaningful to gNB scheduling. Thus, the discussion of the proactive solutions can be continued in next meeting.
Proposal 13. The proactive solution can be further discussed. 
Conclusion
In this contribution, we have the following observations and proposals.
Observation 1. For Approach A1-a, the characteristics of the DMRS sequence is not changed and can maintain low PAPR performance.
Observation 2. Approach A1-b may result in increasing PAPR and CM.
Observation 3. For Type 1 DMRS sequence in Approach B1, PAPR performance of DMRS is worse than that of data.
Observation 4. For low PAPR Type 2 DMRS sequence with or without extension, the good PAPR/CM performance can be obtained.
Observation 5.  If multiple DMRS sequences can be supported without clear performance gain, it may impact the specification and increase the complexity of UE implementation.
Observation 6. The determination of TBS and DFT size will be impacted if FDRA field indicates the number of PRBs in the total allocation.
Observation 7. The most important issue of tone reservation is how to generate the compensation signal c for data signal x, the complexity and flexibility should be identified first for the iteration steps.
Observation 8. The P-MPR in FR1 is not large and no RLF issue is identified. 
Observation 9. Defining and reporting length of evaluation period for PC fallback will increase the complexity of gNB and UE.
Observation 10. Reporting energy/power availability for a given duration is excluded by RAN4.
Proposal 1. The number of supported DMRS sequences should be minimized.
Proposal 2. The Rel-15 Type 1 low-PAPR DMRS should be optimized if it is supported, i.e., cyclic extension.
Proposal 3. No optimization is needed for Rel-16 Type 2 low-PAPR DMRS if it is supported.
Proposal 4. The Rel-16 Type 2 low-PAPR DMRS can be considered for short sequence.
Proposal 5. The FDRA field only indicates the number of PRBs in the inband. 
Proposal 6. The scheme of generating integer PRB numbers for the extension band should be studied.
Proposal 7. For TBS determination, only inband PRBs among the allocated PRBs should be considered.
Proposal 8. The determination of the bandwidth of resource assignment in the uplink power control calculation depends on FDRA indicator and spectrum extension factor.
Proposal 9.  RAN 1 can send LS to RAN4 and inform RAN1’s observation.
Proposal 10. Study enhancements for UE to report current power class to gNB in PHR. 
Proposal 11. The necessity of power class change indication can be further discussed.
Proposal 12. Reporting P-MPR for FR1 is deprioritized.
Proposal 13. The proactive solution can be further discussed. 
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