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Background
The WI of solutions of UE RF enhancements for NR FR1/FR2 and EN-DC, Phase 4 has been approved in RAN#103 and [1], where one of the objects is to target at reducing the MPR via relaxed ACLR as below: 
Specify power domain enhancement, e.g., MPR reduction for NR single carrier and NR intra-band UL CA
· Study the scenarios, and if feasible, specify the power domain enhancement, e.g., MPR reduction, for PC2 and PC3 with applicable ACLR/SEM/spurious emission modification with BS indication for NR FR1 on a single UL carrier
· Include the following scenarios:
· when there is no adjacent in-band/out-of-band co-existence issue
· when a UE uses a narrower channel bandwidth within a wider BS bandwidth
· Include both (e)RedCap UE (only PC3) and non-RedCap UE
· Limited to QSPK and 16QAM
In this contribution, we provide our views on the MPR reduction via relaxed ACLR/SEM/spurious emission modification. 

1. [bookmark: _Hlk8895418]Discussion 
In the Rel-18 coverage enhancement WI, the power boosting and/or MPR reduction for PC2 and PC3 with QPSK were specified, which is mainly for the inner region of a single UL carrier. Further power enhancement is restricted by out-of-band emission requirements, e.g., ACLR requirements. It is observed that emission requirements could be relaxed under conditions where no co-existence issue is caused. The WID considers the following scenarios for the MPR reduction.
· when there is no adjacent in-band/out-of-band co-existence issue
· when a UE uses a narrower channel bandwidth within a wider BS bandwidth
In our understanding, the above two scenarios can be illustrated in Fig. 1, respectively:
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(a)                                                                                                                             (b) 
Figure. 1. The illustration of the two scenarios where the UE out-of-band emission requirements (ACLR is illustrated as an example limit) can be relaxed/modified. (a) the adjunct spectrum is empty, and (b) the UE uses a narrower channel BW and can be moved toward the inner RB of the operator spectrum
In the first case (fig. 1(a)), it is assumed that the adjacent spectrum block is empty or unused (no other operators), and thus no adjacent in-band/out-of-band co-existence issue exists. In this case, if the network senses the adjacent spectrum block is empty, it can signal the UE to relax its ACLR/SEM/spurious emission to reduce the corresponding power backoff. 
However, there are significant issues with such a scenario. The most critical issue is that the emission level on the adjacent spectrum (green part of Fig. 1(a)) will be controlled by an operator who does not own this spectrum. Allowing such a mechanism can potentially be risky for the co-existence between the operators. Therefore, even if the adjacent spectrum is not used by any other operator, by principle, the network can’t just allow the UE to change its out-of-band emission limits. 
Proposal 1: it is not feasible to allow the out-of-band emission limits outside the operator spectrum block to be relaxed even if the adjacent spectrum is not used. 
In the second scenario (Fig. 1(b)), when the UE uses a narrower channel bandwidth within a wider operator spectrum block, the network can allocate the UE towards the inner RB allocations of the operator spectrum block. In this case, to meet the out-of-band emission limits (ACLR/emission mask/spurious emission) that outside the operator’s spectrum block, it is intuitive to understand that the required MPR can be reduced to ensure the co-existence with adjacent operators since the UE is moved away from the edge of the spectrum block. 
Observation 1: The required MPR to meet the out-of-band emission limits can be reduced when the UE is allocated at the inner RB allocation of an operator’s spectrum block.
However, currently, the MPR value defined in UE RF specification is derived based on the UE channel BW, and it is not with respect to the operator/cell or BS BW. Therefore, RAN4 needs to investigate whether and how to enable the MPR reduction when the UE is allocated in the inner location of a wider operator spectrum block. 
Proposal 2: RAN4 shall focus on the scenario when a UE uses a narrower channel bandwidth within a wider operator spectrum block for the MPR reduction in Rel-19.
In addition, the actual performance gain of supporting this reduced MPR also needs to be evaluated. From the network aspect, allocating a device with narrow bandwidth, e.g., Redcap and eRedcap, towards the inner location within an operator’s spectrum block may not be a common scenario in real life in order to avoid spectrum fragmentation. In addition, since such an operation scenario requires the operator spectrum block to be wide enough, it may not be feasible for most FDD bands, especially those at sub-1GHz. 
Observation 2: From the network aspect, allocating a device with narrow bandwidth towards the inner location within an operator’s spectrum block may not be a common scenario in real life since this may create spectrum fragmentation.
Observation 3: The frequency bands are usually small in FDD bands in sub 1 GHz, which makes it  not being feasible to move the UE away from the edge of the band. 
Proposal 3: RAN4 shall examine if the proposed MPR reduction scheme can be enabled for all types of UEs, including TDD and FDD, as well as normal UE, Redcap, and eRedcap UEs. 
From the UE implementation aspect, all the out-of-band emission limits, including ACLR, SEM, spurious emission, and spurious emission for co-existence, need to be examined to determine the appropriate MPR reduction. As background information, the UE out-of-band emission limits are illustrated in Fig. 2. A candidate solution proposal [2], is to adopt the inner RB MPR instead of the outer/edge RB MPR when the UE is moved 10 MHz away from the channel edge for 20 MHz UE channel BW, which can be considered as a starting point. Depending on the UE RF front-end implemetnations, the required MPR to meet each out-of-band emission is different with different RB allocations and frequency bands, due to the spurious emission limit for the co-existence. 
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Figure. 2. The illustration of UE spectrum emission requirements in NR 
Observation 4: Depending on the UE RF front implementations and UE bandwidth, the required MPR to meet each out-of-band emission is different with different RB allocations. In addition, it is also different at different frequency bands due to the spurious emission limit for the co-existence. 
Proposal 4: If any reduction of MPR would be specified in the end, it should be an optional feature with per band per UE capability 
1. Conclusion
In this contribution, we provide our views on the MPR reduction via modified out-of-band emission limits, where the following observation and proposals are given: 
Observation 1: The required MPR to meet the out-of-band emission limits can be reduced when the UE is allocated at the inner RB allocation of an operator’s spectrum block.
Observation 2: From the network aspect, allocating a device with narrow bandwidth towards the inner location within an operator’s spectrum block may not be a common scenario in real life since this may create spectrum fragmentation.
Observation 3: The frequency bands are usually small in FDD bands in sub 1 GHz, which makes it  not being feasible to move the UE away from the edge of the band. 
Observation 4: Depending on the UE RF front implementations and UE bandwidth, the required MPR to meet each out-of-band emission is different with different RB allocations. In addition, it is also different at different frequency bands due to the spurious emission limit for the co-existence. 
Proposal 1: it is not feasible to allow the out-of-band emission limits outside the operator spectrum block to be relaxed even if the adjacent spectrum is not used. 
Proposal 2: RAN4 shall focus on the scenario when a UE uses a narrower channel bandwidth within a wider operator spectrum block for the MPR reduction in Rel-19.
Proposal 3: RAN4 shall examine if the proposed MPR reduction scheme can be enabled for all types of UEs, including TDD and FDD, as well as normal UE, Redcap, and eRedcap UEs. 
Proposal 4: If any reduction of MPR would be specified in the end, it should be an optional feature with per band per UE capability 
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