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1 Introduction
In RAN4#99e, the WF [1] states the two options to study the feasibility’’, there was no change in RAN4#101e.
1. Legacy UE power class, New MPR for sub-PRB allocation, and new MPR for PRACH, PUCCH and full-PRB PUSCH.  

a. 0 dB MPR for sub-PRB allocation, but with MPR for PRACH, PUCCH, and full-PRB PUSCH

2. Legacy UE power class, legacy MPR for PRACH, PUCCH, and full-PRB PUSCH, new MPR for sub-PRB allocation 

a. Sub-PRB allocation power can be boosted relative to the corresponding UE power class nominal output power 

In this paper, we provide our views on the feasibility of the two options.
2 Discussion
Option 1: Legacy UE power class, New MPR for sub-PRB allocation, and new MPR for PRACH, PUCCH and full-PRB PUSCH.  
Current RF specification of 36.101 specify the general power reduction for all uplink physical channels and not for a specific channel. For QPSK modulation, the maximum allowed MPR is 1dB for certain RB allocation to maintain a reasonable performance at cell edge. Reducing the control channel power by 3dB relative to its rated power for control channel will not guarantee the cell edge performance and in that case the meaning of the rated power class definition would be lost. The current objective of defining the PRACH, PUCCH and full-PRB PUSCH transmission power is against the normal UE rated power behaviour, meanwhile it does not seem to bring any gain on the network coverage based on analysis in paper [2].
Observation#1: Reducing the full-PRB transmission power generally is against the UE rated power definition.
Option 2: Legacy UE power class, legacy MPR for PRACH, PUCCH, and full-PRB PUSCH, new MPR for sub-PRB allocation

As mentioned in section 2.1 in paper [2], another way to achieve a similar UE behaviour as the one stated in the objective in WID [1] is to boost the power of subPRB allocation while keeping the PRACH, PUCCH and full-PRB PUSCH transmission power the same as the rated power class as specified in TS 36.101. This is a similar UE power boosting behaviour as the one of an NR UE for pi/2 BPSK,
Proposal-1: The study follows the framework of NR pi/2 BPSK power boosting if RAN4 decides that there is an overall gain from the subPRB boosting.

To study the power boosting for subPRB transmission, the PAPR characteristic should be investigated first. The PAPR for the 2-tone out of 3 of sub-PRB transmission for DMRS + DATA is around 1.1 dB without windowing and 0.3 dB with windowing [3]. This is a big PAPR reduction from around 8 dB@10-4 for DFT-s-OFDM for uplink transmission. Such PAPR reduction could be used to improve the PA efficiency as one option. 
Observation#2: If RAN4 decided for the subPRB power boosting, it will be possible to boost power for the 2 out of 3 tone subPRB transmission thanks to low PAPR characteristic.
The CAT-M2 PC3 has currently 0.5 dB MPR on subPRB BPSK transmission in TS 36.101 and thus it is not be possible to power boost on this. The focus thus should be on CAT-M1 device for which there is no MPR needed for PC3. The LTE-M has the use case of the electronic wearables which means the low power class CAT-M device would benefit on the potential power boosting. 
Proposal-2: The study focuses on PC5 CAT-M1 device for the potential power boosting to PC3 on subPRB transmission.

Based on above analysis, we think option 2 in WF [1] would be feasible. Nonetheless, it is important to be aware that RAN4 may need to make a work plan accordingly in two meetings as to finalize it if consensus could be made on this objective as in [3].

· For UEs supporting PUSCH sub-PRB resource allocation, study and if found feasible, specify support power reduction for PRACH, PUCCH, and full-PRB PUSCH, with a maximum reduction of e.g. 3 dB below sub-PRB PUSCH power. [LTE-MTC] [RAN4]

There is no PC5 subPRB A-MPR table in TS 36.101 and thus the first thing is to add these tables in current specification. SubPRB power boosting can only be possible on the RB location where no A-MPR would be allowed on both PC3 and PC5 A-MPR table. Otherwise, there is no way the network would know if UE has power boosted sub-PRB allocation or not, as A-MPR allowance may/may not be used.
There was no progress from RAN4#101-bis-e and thus RAN4 could discuss how to continue the work as there are only 1meetings left. One option is that to conclude the feasibility without specification impact so at least a step further could be made. Otherwise, RAN4 could conclude there is no need on work relating this objective. Either options would impact the WID objective and WID modification need to be discussed.
Proposal-3: RAN4 could discuss the feasibility only in Rel-17 in last RAN4 meetings and WID modification to be discussed.
For the modified WID,  RAN4 could discuss two options below depending the discussion progress.

Option 1: Remove the objective 

· 
Option 2: only feasibility for original objective

· For UEs supporting PUSCH sub-PRB resource allocation, study the feasibility of  and if found feasiblespecifying support power reduction for PRACH, PUCCH, and full-PRB PUSCH, with a maximum reduction of e.g. 3 dB below sub-PRB PUSCH power. [LTE-MTC] [RAN4]

Proposal-4: RAN4 could discuss the WID objective modifications with above two options.

3 Conclusions

In this contribution, the objective of Rel-17 for enhanced sub-PRB feature is discussed with below observations and proposal:
Observation#1: Reducing the full-PRB transmission power generally is against the UE rated power definition.
Proposal-1: Follow the framework of NR pi/2 BPSK power boosting if RAN4 decides that there is an overall gain from the subPRB boosting.

Observation#2: If RAN4 decided for the subPRB power boosting, it will be possible to boost power for 2 out 3 tone subPRB transmission thanks to low PAPR characteristic.

Proposal-2: Focus on PC5 CAT-M1 device for the potential power boosting to PC3 on subPRB transmission.

Proposal-3: RAN4 could discuss the feasibility only in Rel-17 in remaining one RAN4 meetings.

Proposal-4: RAN4 could discuss the WID objective modifications with above two options.
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