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1	Introduction
This contribution shares our views on smaller A-MPR, which is one of the topics in moderator summary in [1].
2	Discussion
NR allows wider CBW without CA than LTE(20MHz) and it seems higher PCs have been becoming evn more popular than LTE. They, however, may not directly lead expected UL coverage and capacity improvement due to huge A-MPR. For instance, PC2 n39 A-MPR for 20 MHz CBW for NS_50 is up to 5.5 dB, while for 40 MHz CBW it is up to 12.5 dB in some conditions.
Observation 1: Huge A-MPR is required for some bands, specifically the value becomes significant large, i.e., more than 10 dB(sometime around 20 dB) for wider channel bandwidth. At least 18 NS(s) whose A-MPR is equal to 10 or larger than 10 dB.
Thus far, RAN4 has assumed that DC is at the centre of UE CBW for A-MPR evaluation regardless of where the actual BWP size and its position are as illustrated in Figure 2-1.
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Figure 2-1: RAN4 traditional A-MPR evaluation condition: DC is at the centre of CBW
UE, however, may not always place the DC at the centre of the UE CBW but rather may place it close to centre of UL BWP as illustrated in Figure 2-1.
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Figure 2-2: Possible DC location and IMD
The condition in Figure 2-2 must be possible since it turned out that UEs’ DC location position is affected by several factors [2]. If so, A-MPR for Fig 2-2 is even smaller than that for Fig 2-1.
Observation 2: Actual A-MPR would be even smaller than that specified one according to relation between DC location and BWP.
A gNB, however, cannot know if being used A-MPR is even smaller or not, even if it’s actually even smaller. Hence, it may unnecessarily schedule RBs in a conservative way. This makes UE and NW have lose-lose relationship and this leads to lose NR’s several advantages such as wider CBW and higher PCs.
Observation 3: If actually being used A-MPR is even smaller than the specified one, this situation makes UE and NW have lose-lose relationship and leads to lose NR’s several advantages such as wider CBW and higher PCs.
Though we are open to resolutions, one simple way could be just UEs tell networks the amount of A-MPR improved as discussed in low MSD discussion. For instance, if A-MPR is improved by X dB, the UE reports that value. This, however, would make X dB very conservative if A-MPR table is complicated since if X dB is reported, the X dB must be applied to all the conditions. Still, this can be possible if a UE uses devices with higher linearity and/or filters with higher Q factor etc.
Observation 4: A-MPR is derived with the most conservative parameters such that linearity is set to exact ACLR, DC leakage and IQ image etc., defined in 3GPP, RF front end loss is 4 dB etc. 
Another possible way would be using relation between DC location and BWP. Now Rel-17 specification is going to specify DC locations even if the number of CCs is more than two. Hence, a gNB can know the DC locations as well as BWP(s), with which actually the gNB can configure the UE. From the information, the required A-MPR can be estimated in a following way as shown in Figure 2-3.
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Figure 2-3: Possible way to identify smaller A-MPR condition
In Figure 2-3, UL BWP of 5.4 MHz is located within 20 MHz UE CBW. IMD reaching distance as the worst case is affected by not 2.4 MHz but 3 MHz. Hypothetically, 6 MHz CBW with the centre frequency of “a” MHz can be considered. For the condition in Figure 2-3, the 6 MHz is confined within UE CBW of 10 MHz with centre frequency of “a” MHz. Supposed that the band has A-MPR for 10, 15 and 20 MHz CBW, respectively. It is considered that A-MPR for 10 MHz is sufficient to apply for this case. Note that with this way, no need additional re-evaluation is needed.
Observation 5: If a UE locates its DC close to the centre of an active BWP, A-MPR can be smaller than the specified one and it must be possible to apply A-MPR for one of the smaller CBWs specified for that band.
Though it is not necessary to change the current simulation assumption to derive A-MPR, it is unfortunate for network not to know the information of smaller A-MPR than specified one if the UE has. 

3	Conclusions
This contribution discussed possibility and justification of smaller A-MPR as one of the Rel-18 topics for UE RF enhancements. From the following five observations obtained, we believe that smaller A-MPR should be one of the objectives in Rel-18 UE RF enhancements.
Observation 1: Huge A-MPR is required for some bands, specifically the value becomes significant large, i.e., more than 10 dB(sometime around 20 dB) for wider channel bandwidth. At least 18 NS(s) whose A-MPR is equal to 10 or larger than 10 dB.
Observation 2: Actual A-MPR would be even smaller than that specified one according to relation between DC location and BWP.
Observation 3: If actually being used A-MPR is even smaller than the specified one, this situation makes UE and NW have lose-lose relationship and leads to lose NR’s several advantages such as wider CBW and higher PCs.
Observation 4: A-MPR is derived with the most conservative parameters such that linearity is set to exact ACLR, DC leakage and IQ image etc., defined in 3GPP, RF front end loss is 4 dB etc. 
Observation 5: If a UE locates its DC close to the centre of an active BWP, A-MPR can be smaller than the specified one and it must be possible to apply A-MPR for one of the smaller CBWs specified for that band.
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