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1.	Introduction
The Rel-15 CA MPR table uses cumulative aggregated channel BW (‘CABW’) as an indicator of the UE’s UL baseband signal bandwidth. CABW is now obsolete as an indicator of UL baseband signal bandwidth due to creation of DL-only spectrum. The CA MPR table must be modified to instead use other parameters relevant in Rel-16.
2. 	Discussion 
2.1 Problem Definition
CA MPR (and AMPR) tables in TS38.101-2 v15.8 reference cumulative aggregated bandwidth (CABW) in determining MPR, as excerpted below for PC2/3/4 MPR for illustration. 
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Figure 2.1-1: CA MPR table for PC2/3/4 in TS38.101-2 v15.8
MPR is a relaxation extended to the UE as a function of how demanding the UL signal is for the UE’s electronics. It is well understood that some of the factors that drive the need for back-off any specific PA are:
· PAPR of the UL waveform 
· RF bandwidth of the signal
· baseband BW of the signal 
The baseband BW is usually larger than the RF BW, especially for UEs with a common R/T LO; i.e. UL BB BW generally dominates as the discriminating factor. For Rel-15, CABW was adopted as an indicator of the UL baseband BW of the signal, inclusive of all UE LO topologies (common vs distinct R/T LOs).
The CABW was defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs. For Rel-16 however, CABW can include parts of DL-only spectrum capability, where a UE cannot support UL CCs. Consequently, CABW can no longer be used as an indicator of UL BB BW.
Observation 1: For Rel-16, CABW is obsolete as the determining parameter for CA MPR. 
2.2 A replacement for CABW for CA MPR
We consider each LO topology case separately in our quest for a replacement for CABW. In parallel discussion of the Rel-16 enhanced intra-band DL CA feature, a productive effort on the RAN4 reflector helped refine the definitions of UL and DL frequency separation for Rel-16 [2]:
Bidirectional spectrum is the width of UE frequency spectrum available to the network to configure both, DL CC(s) and UL CC(s). Frequency separation class (Fs) specified in Table 5.3A.4-2 indicates the maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support per band in downlink or uplink (DL FS or UL FS) respectively in non-contiguous intra-band operation within the bidirectional spectrum.
2.2.1 	UEs with common R/T LOs
For common LO UEs, it is evident that DL FS as defined above can now be used as an indicator of UL BB BW. Consequently, the CA-MPR tables for rel-16 can now be referenced more precisely by DL frequency separation instead of CABW. 
Observation 2: For UEs with common R/T LOs, DL frequency separation can replace CABW in the MPR tables for CA operation.
2.2.2	UEs with distinct LOs for Rx and Tx
In contrast to common LO UEs, the UL BB BW of a UE optimized for distinct R/T LOs is equivalent to the UL FS, rather than the DL FS. Given that DL FS generally is wider than UL FS, and that MPRs are always larger for wider BWs, UEs with distinct R/T LOs get an advantage if CA MPRs are determined based on DL frequency separation. This asymmetric treatment favoring UEs with independent R/T LOs is an acceptable compromise for an architecture-agnostic set of requirements 
Observation 3: UEs with distinct R/T LOs can also use DL frequency separation to determine MPR
Observations 2 and 3 underpin the proposal for replacement of CABW:
Proposal 1: MPR and A-MPR tables shall be changed to depend on ‘DL frequency separation’, instead of ‘Cumulative Aggregated BW’
2.3 Extending CA MPR tables for new BWs in Rel-16
For Rel-16, UL FS is defined up to 1400 MHz. Following reasoning in 2.2.2, UEs with distinct R/T LOs need MPRs commensurate with 1400 MHz of UL FS. At the same time DL FS is defined up to 2400 MHz, and in proposal 1, we reasoned out that DL FS is a convenient driving variable for CA MPR. These two conflicting forces can be reconciled by adopting the same MPR or 1400 to 2400 MHz as was used for 800 to 1400 MHz. 
Observation 4: For UEs with distinct R/T LOs, if DL frequency separation replaced CABW in the MPR tables, MPR for DL frequency separation >1400MHz can adopt values used for 1400MHz
This observation is not valid for common LO UEs however, because their UL BB BW truly depends on DL frequency separation, even if UL frequency separation is capped at 1400 MHz. These UEs would need more MPR for DL FS > 1400 MHz. Here too, the convenient solution is to adopt asymmetric treatment favoring UEs with distinct R/T LOs, and generalize observation 4 into a topology-agnostic proposal:
Proposal 2: CA MPR for DL frequency separation >1400MHz can adopt values used for 1400MHz.
To visualize the solution, the example contiguous CA MPR table in figure 2.1-1 has been used as a basis for the proposed template for CA MPR for NC UL CA for Rel-16.
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	NOTE 1:	(Void).



Figure 2.3-1: Proposed template for NC CA MPR table for Rel-16
2.4 Single CC MPR applicability 
Note that ‘DL frequency separation’ can be further specialized to ‘DL aggregated BW’ when the context is contiguous DL CA. Such is the case for special MPR handling of contiguous UL allocation contained inside a CC. 
Proposal 3: CABW wording used in context of special MPR handling of contiguous UL allocation contained inside a CC shall be changed to ‘DL aggregated BW’
This refinement, as well as the earlier proposals are included in a companion CR [3].

3.0	Conclusion
For Rel-15, CABW was adopted as an indicator of the UL baseband BW of the signal, and hence was suitable to determine MPR. For Rel-16 however, CABW can include parts of DL-only spectrum capability, where a UE cannot support UL CCs. Consequently, CABW can no longer be used as an indicator of UL BB BW.
Observation 1: For Rel-16, CABW is obsolete as the determining parameter for CA MPR. 
We identified DL FS as a suitable indicator of UL BB BW for Rel-16 UEs, regardless of LO topology:
Proposal 1: MPR and A-MPR tables shall be changed to depend on ‘DL frequency separation’, instead of ‘Cumulative Aggregated BW’
To accommodate DL FS which is defined up to 2400 MHz for Rel-16, CA MPR tables can be extend per proposal below:
Proposal 2: CA MPR for DL frequency separation >1400MHz can adopt values used for 1400MHz.
Note that ‘DL frequency separation’ can be further specialized to ‘DL aggregated BW’ when the context is contiguous DL CA. Such is the case for special MPR handling of contiguous UL allocation contained inside a CC. 
Proposal 3: CABW wording used in context of special MPR handling of contiguous UL allocation contained inside a CC shall be changed to ‘DL aggregated BW’
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Table 6.2A.2.4-1: Maximum power reduction (MPRc_ca) for UE power class 3
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