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1. Introduction
In Release 15, a few intra-band ENDC cases required a lot of effort to address related MSD and MPR/AMPR like B71, B3 and B41 ENDC. In Release 16 a number of similar intra-band combinations are proposed but also inter-band combinations that have no or very narrow frequency gaps like in [1], in this contribution we propose that in that case proponent provide inputs in terms of assumptions and mode of operation in discussion papers.
2. Discussion
In Release 15, we only had to manage a few very challenging intra-band ENDC cases and some like DC_3_n3 were only feasible with SUO operation while others had SUO as an option. In Release 16, we not only have further intra-band EN-DC cases but also some inter-band cases that are merely less challenging. With the automatic approval process, these may come unnoticed and it takes a lot of attention and effort from a few companies to make sure IMD issues are properly identified and when necessary underlying architecture assumptions are agreeable.
2.1. Examples of Challenging ENDC Combinations with Narrow Frequency Gaps or Overlapping Frequencies 
Following are examples of combinations that require on-line discussions to agree on feasible architecture, implementation and/or operation. Our quick overviews of related challenges are provided.
Intra-band ENDC combinations:

· DC_3_n3 UL: On going with preliminary MSD and AMPR for 1PA and 2PA architecture. Should serve as framework for intra-band non-contiguous FDD case.

· DC_2_n2 UL: Similar IMD3/5 MSD issue to DC_3_n3, what PA architecture assumptions?

· DC_71_n71 UL: DC_(n)71 with UL limited to 20 MHz already has significant IND5/7 MSD and AMPR with challenging filter requirements. This one has IMD3/5 MSD issues that will be far more challenging.
· DC_5_n5 UL: Same IMD3/5 issue with potentially 5dB less legacy duplexer isolation.
· DC_(n)5 UL: Similar IMD5/7 issue than DC_(n)71 but with potentially 5 dB less legacy duplexer isolation

· DC_28_n28 UL: What is the architecture assumption as this is usually implemented with a dual duplexer. Is this accounted for? Again, there are IMD3/5 MSD issues.
Inter-band ENDC combinations with small or zero gap:

· DC_12_n71 UL: Unclear which architecture. Triplexer feasibility with merged UL is questionable as B71 full is already one of the most challenging duplexer and in this case we have 53 MHz UL BW and 11 MHz gap on lower side and 17 MHz gap on the upper side. This one also suffers from IMD3 MSD case falling on both band 12 and Band 71 receive channels.
· DC_13_n71 UL: less issue with gap and quadplexer, IMD3 related MSD possible on Band 71
· DC_13_n5 UL: less issue with gap and quadplexer, IMD3 related MSD possible on Band 5

· It should also be noted that for all these cases, these is a number of other bands nearby that must be protected and are at short frequency distances.

Inter-band ENDC combinations with overlapping frequencies:

· DC_42_n77/78 UL: This one has not been supported in Release 15 but it has been proposed again in Release 16. Although deemed inter-band, this is essentially an intra-band case for co-banded approach. Also synchronization has been unclear. Nevertheless, it has a lot of in band IMD3 within a wideband low selectivity filter thus significant AMPR and other band protection issue.
2.2. Treatment of Such Cases
As briefly discussed above many of these combinations with narrow frequency gaps or overlapping frequencies have significant MSD or AMPR issues and must therefore have agreed architecture and operation assumptions. Within the automatic approval process on ENDC combination, not enough details are provided to assess the need for study and extra requirements. 

Unless someone put significant effort in analyzing the TPs, those issues may go unnoticed; so we must make sure that there is a discussion paper for these cases providing: 

· An assessment of the challenges (MSD, AMPR, IMD issue on protected band, SUO)

· Operation and architecture assumptions (1PA or 2PA, Synchronous/Asynchronous, filter assumptions…)
· The main criteria being IMD3 related MSD or AMPR, IMD3 falling in nearby protected band.

Proposal: For combinations that show 2UL in band IMD3 issues for intra-band, narrow frequency gap or overlapping frequencies, additionally to the TP on coexistence, a separate discussion paper is provided with:

· An assessment of the challenges (MSD, AMPR, IMD issue, SUO)

· Operation and architecture assumptions (1PA or 2PA, Synchronous/Asynchronous, filter assumptions…)

3. Conclusions

In this contribution we have discussed a number of challenging ENDC combinations that requires further attention from the RAN4 UE RF session beyond the automatically approved TRs. The following proposal is made. 
Proposal: For combinations that show 2UL in band IMD3 issues for intra-band, narrow frequency gap or overlapping frequencies, additionally to the TP on coexistence, a separate discussion paper is provided with:

· An assessment of the challenges (MSD, AMPR, IMD issue, SUO)

· Operation and architecture assumptions (1PA or 2PA, Synchronous/Asynchronous, filter assumptions…)
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