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Introduction
Working groups have been discussing how to handle band combinations for which it would be difficult or impossible for a UE to support simultaneous uplink transmissions because of intermodulation issues. Although RAN1 made good progress on solutions, RAN2 and RAN4 could not progress (or even agree to exchange LS) at the last WG meetings due to the lack of common understanding on handling of possible UE capabilities or even on the need to report or mandate certain UE capabilities. In order to avoid a deadlock on this topic in the working groups, it is proposed that RAN resolve the matter at RAN#77, or provides sufficient guidance for resolving the issue in WGs (e.g. assigning the task to a single WG).
This topic is sometimes referred to as “1Tx UE”, although this may be confusing since the discussion is about supporting simultaneous uplink or only supporting non-simultaneous uplink for certain problematic band combinations, but is not tightly related to the UE hardware capability in terms of number of transmit antennas or transmit chains. Therefore, here we simply refer to non-simultaneous vs. simultaneous uplink.
Discussion
· RAN2 could not reach a decision on UE capability (extract from chairman’s notes):
· Draft LS to RAN4 to ask if a UE capability "need for 1 Tx operation" is required (e.g. if the need for 1 Tx operation applies to all operating with a given band combination or only some UEs), and if so with what granularity it should be provided (e.g. per band combination). (Nokia, Offline discussion #31). Draft LS in R2-1709843. The LS was not sent.
· RAN4 could not reach a decision on how to identify problematic combinations (extract from chairman’s notes):
· R4-1707596 NR supporting 1Tx UE in LTE-NR UL Dual Connectivity
· Apple: On table 1 last column, is this automatic?
· Intel: do you have any metric to decide which one is challenging?
· Qualcomm: as solution, we can use other ca configuration. For lte, we have already identified which are problematic. The similar MSD would be assumed.
· LGE: This proposal is only for Rel15? This is Harmonic IMD due to dual transmission. Which band combination is problematic should be derived from co-existence analysis.
· Nokia: For apple, the table indicates problematic combinations. For Intel, as Qualcomm mentioned, we can reuse the similar metric as we have done in LTE CA. For LGE, this is not only for Rel15 but rather all releases. 
· Chair note: Clarification on how to identify the problematic combination and how to apply capability need to be discussed further.
· Decision: The document was noted.
While the concerns above are valid, it should be clear by now that there will be dual connectivity band combinations for which UEs cannot reasonably be expected to always support simultaneous uplink transmissions, while in other dual connectivity band combinations it should be reasonable to expect all UEs to support simultaneous uplink transmissions. Although it takes studies to determine which band combinations definitely will have such issues, there is no other way but for RAN4 to conduct those studies, reusing as much as possible the knowledge developed with LTE.
From this, given that it should be straightforward for all UEs to follow the network instructions either signaled by scheduling decisions or configured TDM patterns that ensure non-simultaneous transmissions, there should be no need for a UE to report that it can be configured to operate with non-simultaneous uplink. In general, it should be expected from the network to operate UEs with simultaneous uplink unless the network receives explicitly indication from the UE that the UE cannot support simultaneous uplink. Therefore, the natural resolution of this issue is to allow UEs to signal that the UE cannot perform simultaneous uplink transmissions when a problem like IMD occurs.
Proposal: A NR UE should be able to signal that it cannot perform simultaneous uplink transmission between uplink carriers in a supported band combination. This signaling should be allowed for band combinations where UEs cannot reasonably be expected to support simultaneous uplink transmissions without serious performance degradation. By default the network assumes that the UE supports simultaneous uplink transmission on all the UL carriers of a band combination unless the network receives signaling from the UE telling otherwise.
Conclusion
This paper proposes that RAN resolves the discussion on the support of simultaneous vs. non-simultaneous uplink in band combinations where UEs cannot reasonably be expected to support simultaneous uplink transmissions without serious performance degradation, since this discussion could not be resolved in RAN2 and RAN4 at the last WG meetings and creates the risk of a deadlock.
Proposal: A NR UE should be able to signal that it cannot perform simultaneous uplink transmission between uplink carriers in a supported band combination. This signaling should be allowed for band combinations where UEs cannot reasonably be expected to support simultaneous uplink transmissions without serious performance degradation. By default the network assumes that the UE supports simultaneous uplink transmission on all the UL carriers of a band combination unless the network receives signaling from the UE telling otherwise.
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