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1. Introduction

This contribution addresses the RB allocations where power backoff may be needed to meet requirements associated with intra-band contiguous EN-DC in Band 71/n71.  This contribution discusses only the condition where simultaneous transmission across both carriers is required.  When a TDM transmission or single carrier transmission is allowed, the A-MPR is simply that associated with the single carrier.
2. Discussion

In determining A-MPR for DC_(n)71B, there are several aspects to consider 
1. Emission requirements – these include NS_35 and potentially coexistence to Band 29 and self desense,

2. RF front-end reference architecture – single PA or dual PA and related details,
3. Ability to dynamically exchange information between LTE and NR radios,
4. Format of the A-MPR table.

2.1. Emission requirements

The applicable requirements include NS_35 SEM, UE coexistence particularly into Band 29 and Band 12, and self desense for non-contiguous UL allocations.  General requirements such as ACLR are assumed to be covered by MPR (still yet to be determined for intra-band EN-DC) and therefore are not included in this study.  Requirements related to coexistence with WMTS/RAS in Channel 37 [1] were not included for LTE Band 71 nor NR Band n71.  For EN-DC with the non-contiguous uplink allocations, it is assumed in this paper that the same treatment applies.  
2.2. RF front-end architecture

The A-MPR is highly dependent upon the UE RF front-end architecture.  In particular, the level of intermodulation products resulting from a single PA compared to dual PA’s is significantly different [2].  One approach is to define separate requirements for single PA vs. dual PA in the specifications.  In conjunction with this, there is also a corresponding need for the UE to then signal its capability – i.e., whether it conforms to requirements based on single PA or requirements based on dual PA’s.  Since the difference in requirements is related to A-MPR, then it may be possible to utilize A-MPR versioning bit for this purpose, rather than to create new signaling.  Another approach is to define only a single set of requirements, presumably the ones derived from single PA, that all UE’s regardless of their implementation must comply with.  Since the A-MPR results are expected to be significantly different between single PA and dual PA approaches (the difference between 23 dB and 10 dB according to preliminary studies), the additional complexity of separate A-MPR tables may be justified.  It is also proposed to consider introducing A-MPR versioning to NR as a mechanism to indicate which requirements the UE conforms to in the event that more than one table is defined.

2.3. Dynamic power sharing
The ability of the UE to support dynamic power sharing between LTE and NR implies that the UE is capable of timely information exchange between the LTE and NR radios.  However, it has been recognized that some implementations, particularly early devices, may not support this feature.  Without timely information exchange between the two radios regarding uplink allocations, power levels, timing, etc., it is not possible to optimize the A-MPR across the composite EN-DC waveform [3].  Instead, one possibility is to assume the worst case allocation in the “other” radio.  It is expected this worst case allocation would be a single RB at highest transmit power located in such a place so that a high order IM product lands into a protected frequency range where an emission requirement applies.  
The question then also arises about whether to define two requirements – one for a UE with dynamic power sharing capability and one for a UE without the capability – or a single set of requirements.  One possibility is to define A-MPR assuming dynamic power sharing; on top of this A-MPR, an additional A-MPR (AA-MPR?) is then defined to enable the UE that is not capable of dynamic information exchange between radios.  Again, an A-MPR versioning bit may possible be used to indicate to the network whether A-MPR or both A-MPR and AA-MPR apply.
2.4. Format of A-MPR specification
For non-contiguous allocations across two intra-band component carriers in LTE CA, A-MPR has been specified in equation format rather than in table format.  The A-MPR equation has been defined as a function of the allocation ratio.  For EN-DC, a similar approach for A-MPR for the UE supporting dynamic power sharing can be followed since the A-MPR would be jointly optimized across both carriers.  However, for the UE that does not support dynamic power control, the A-MPR might only be defined as a function of the (contiguous) allocation within each carrier by itself with a worst case assumption of allocation in the “other” carrier.  That worst case assumption should be taken as a function of the allocation in the carrier under test.  In this case, a tabular format might be suitable for specification of A-MPR for the UE not supporting dynamic power control.
Another aspect to be resolved is how the A-MPR should be applied between the LTE and NR carriers.  The options are to apply power backoff to both carriers simultaneously, to always apply the power backoff to the NR carrier, or to apply the carrier of interest.  The last option seems problematic in that the power backoff may be excessive.  The second option may be challenging to control the power on the NR carrier as a function of the allocation on the LTE carrier for UE’s not capable of dynamic power sharing.  Therefore, the first option of applying A-MPR simultaneously to both carriers is simplest, but may not be consistent with RAN1 power sharing design.
3. Conclusion

Essential aspects for the specification of A-MPR for DC_(n)71B have been discussed.  Emission requirements are summarized, with self-desense being one that may be treated by A-MPR, by MSD, or by other means.  RF front-end architecture consisting of 1PA or 2PA’s will yield significantly different A-MPR that may justify inclusion of separate tables in the specifications.  The indication of which table the UE supports can be signaled by reusing the A-MPR versioning mechanism.  Dynamic power sharing also impacts the A-MPR definition since A-MPR cannot be jointly optimized across both carriers without the capability.  Finally, the format of the A-MPR specification is discussed as well as how the power backoff should be applied.
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