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1.	Introduction
In RAN4#110-bis there were preliminary discussions on the new work item [1] created to study power domain enhancement for NR single carrier. In this paper we present further views on issues that need to be studied in this work.  
2. 	Discussion
In RAN4#110-bis there were many discussions on the new WI [1] to study power domain enhancements for NR single carrier. There were some tentative agreements captured in the WF [2] stated below. However, there were some issues that we think need further discussion.
1.1 Scenarios for power domain enhancements for single carrier
Scenario 1-1: Scenario with no adjacent in-band/out-of-band co-existence issue (single operator)
Scenario 1-2: Scenario with no adjacent in-band/out-of-band co-existence issue (adjacent operators)
Scenario 2: Narrower UE channel BW within wider BS bandwidth
Way forward: 
· Prioritize scenario 1-1 and scenario 2 for initial study of power domain enhancements for single carrier in terms of relaxed requirements 
· FFS on sub-scenarios of scenario 2.
· Scenario 1-2 will be studied after scenario 1-1 and scenario 2
1.3 General considerations for power domain enhancements
Way forward:
· Only requirements relaxation should be considered for power domain enhancements in Rel-19
· only consider general requirements for the further evaluation
· No power domain enhancements based on BWP is considered
1.4 Evaluation of relaxed requirements
Way forward:
· [No relaxation of ACLR/SEM/SE outside of the BS CBW for one operator holding spectrum for scenario 2, i.e. Narrower UE channel BW within wider BS bandwidth]
· FFS whether outer, edge or inner RB allocation is prioritized for further evaluation
· FFS impact on MPR by relaxing ACLR w/ or w/o relaxing SEM/Spurious Emissions
· FFS whether IBE is considered instead of the relaxed ACLR/SEM/SE for the region between UE CBW and BS CBW.


In [2] it has been suggested that scenario 1-1 and scenario 2 be prioritized in the study of power domain enhancement for single carrier. Reading scenario 1-1 “Scenario with no adjacent in-band/out-of-band co-existence issue (single operator)” we think that there should be further clarification of this scenario. Does this scenario imply that there is only a single operator in the band of study and there are no operators adjacent to this band? If this is the case is this a realistic scenario that would be encountered in the field that is worthy of study? This scenario should be discussed further to ensure that it is a realistic scenario that is worth analysing.
Proposal 1: Further discuss scenario 1-1 ” Scenario with no adjacent in-band/out-of-band co-existence issue (single operator)” to ensure that it is a scenario that represents a realistic deployment. 
For scenario 2 it is stated that the narrower UE channel BW is within the wider BW bandwidth [2]. To align all companies on what to study for this case we think that some BS excess BWs as well as the placement of the UE channel BW within this band should be agreed. We propose analysing a few simple but realistic cases first and then to look at more complex scenarios later. This 2-step approach will enable companies to align on their findings for the simpler cases first before studying the harder cases later. To begin with we propose analysing the following cases: 1)  Excess bandwidth on either side of the UE BW is equal to ½ of the UE BW and 2) excess bandwidth of either side of the UE BW is equal to the UE BW. For each of these cases the “aggregated UE bandwidth should be the UE BW plus the excess BW on either side of the UE BW for SEM, ALCR and spur specifications. We think that analysing more complex cases such as scenarios where the UE only has excess BW on one side should be done after these 2 simpler cases are studied as these non-symmetrical excess BW scenarios may lead to the redefinition of the MPR enhancement regions which are different from the traditional inner and outer regions.
Observation1: For scenario2 “Narrower UE channel BW within wider BS bandwidth” in order to enable companies to better align on the results analyse several simple yet realistic cases first and then study the harder cases later.
Proposal 2: Initially study the cases where 1) The excess bandwidth on either side of the UE BW is equal to ½ of the UE BW and 2) The excess bandwidth of either side of the UE BW is equal to the UE BW. For these cases the aggregated UE bandwidth should be considered as the UE BW plus the excess BW on either side of the UE BW for SEM, ALCR and spur specifications.

There are many features created in earlier releases that were updated in later releases as new features were introduced. For example, the rel-16 features TxD and dualPA-architecture which originally supported PC3 and PC2 is now being investigated for PC1.5 in rel-19. The 2 Tx requirements for coherent UL MIMO created in rel-15 was updated in the rel-18 4 Tx WI to account for multiple Tx architectures. In rel-18 power boost with and without spectral shaping was limited to the inner MPR region. However, studies reveal that when used in conjunction with ACLR and/or SEM relaxations power boosting achieved with or without spectral shaping can also benefit the outer MPR region. As an example figure1 and figure2 illustrate possible boost for an ACLR relaxation of 4 dB. Therefore, as with previous features mentioned above, we think that the rel-18 limitation on power boost should be relaxed when used in conjunction with power domain enhancements and the UE should be allowed to perform power boost in both the inner and outer MPR regions.
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Figure 1: Possible power boost without spectral shaping and 4 dB of ACLR relaxation
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Figure 2:  Possible power boost with spectral shaping and 4 dB of ACLR relaxation
Observation2: Certain features developed in earlier releases of the standard can be revised in later releases as new features are added. 
[bookmark: _Hlk166148313]Proposal 3: Companies to bring specific technical concerns with addressing Rel-18 power boosting similar to other legacy capabilities like Rel-16 TxD, Rel-16 dualPA-Architecture and Rel-15 2Tx coherence requirements for UL MIMO, in context of the Rel-19 WI to enhance UL power with relaxed emissions requirements.
It is stated in WI [1] UE power domain enhancements are only possible with BS indication. So far there has been no discussion on how the BS informs a UE or a group of UEs that power domain enhancement is possible. We think that it is possible for the BS to indicate the ability to perform power domain enhancements at configuration.
[bookmark: _Hlk166155945]Proposal 4: Establish what mechanism should be used for “BS indication” to indicate to a UE or groups of UEs that power domain enhancement is possible.
Proposal 5: BS to indicate signaling to the UE or groups of UEs regarding support of power domain enhancements during UE configuration.
.

Conclusion
In this paper we further discuss our preliminary views on the study of power domain enhancement and make the following proposals: 
Proposal 1: Further discuss scenario 1-1 ” Scenario with no adjacent in-band/out-of-band co-existence issue (single operator)” to ensure that it is a scenario that represents a realistic deployment. 
Observation1: For scenario2 “Narrower UE channel BW within wider BS bandwidth” in order to enable companies to better align on the results analyse several simple yet realistic cases first and then study the harder cases later.
Proposal 2: Initially study the cases where 1) The excess bandwidth on either side of the UE BW is equal to ½ of the UE BW and 2) The excess bandwidth of either side of the UE BW is equal to the UE BW. For these cases the aggregated UE bandwidth should be considered as the UE BW plus the excess BW on either side of the UE BW for SEM, ALCR and spur specifications.
Observation2: Certain features developed in earlier releases of the standard can be revised in later releases as new features are added. 
Proposal 3: Companies to bring specific technical concerns with addressing Rel-18 power boosting similar to other legacy capabilities like Rel-16 TxD, Rel-16 dualPA-Architecture and Rel-15 2Tx coherence requirements for UL MIMO, in context of the Rel-19 WI to enhance UL power with relaxed emissions requirements.
Proposal 4: Establish what mechanism should be used for “BS indication” to indicate to a UE or groups of UEs that power domain enhancement is possible.
Proposal 5: BS to indicate signalling to the UE or groups of UEs regarding support of power domain enhancements during UE configuration.
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