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1
Introduction

RAN WGs have been discussing issue of supporting 1Tx UE in LTE-NR UL Dual Connectivity without concluding how and when single UL transmission should be allowed for the UEs. In this contribution, we summarize the recent RAN WG discussions and decisions and propose that RAN#77 will provide further guidance to RAN WGs for ensuring timely completion of NSA NR specifications by December 2017. 
2
Discussion

As already discussed in RAN#76 [1], RAN1 is developing solutions for the case that (NSA) NR UE using problematic LTE – NR DC band combinations cannot transmit two uplinks simultaneously. RAN1AH#2 in June agreed that when UE is activated with multiple UL carriers on different frequencies, time-switching of LTE UL carrier and NR UL carrier is used. Furthermore, RAN1#90 agreed to investigate resource management approaches (e.g., time-domain, frequency-domain, etc.) for handling harmonic-related interference between a pair of UL (F1) and DL (F2) carriers. RAN1 discussion is still ongoing whether time-switching is based on pre-determined hard-split, or if a more opportunistic approach is allowed, and in case the UE is requested to transmit to more than one uplink, a priority rule would take effect. 

The problem was motivated in RAN1 by some specific problematic LTE-NR DC band combinations having UE RF implementation and co-existence issues like IMD and harmonics issues. RAN4 is now investigating which LTE – NR band combinations might need MSD (Maximum Sensitivity Degradation). In relation to this discussions RAN4 has also discussed when and how single UE transmission in LTE – NR DC operations could be used. In [2] a group of companies proposed the following approach:
	· For all LTE-NR band combinations, dual UL transmission is supported by the UE and MSD is defined when needed.
· For LTE - NR band combinations with large Rx MSD values, single UL transmission should be considered as one solution to avoid the REFSENS degradation. Network decides if and when to use single transmission solution.


However, this proposal was not seen acceptable by all companies and instead during the RAN4#84 meeting in the UE RF ad hoc the following draft proposal was presented by Intel Corporation, Huawei, Apple, HiSilicon [3]:

	· It is proposed to introduce band combination specific UE capability signaling to indicate single UL Tx or 2 UL Tx support for LTE-NR DC.

· Support for 2 UL Tx at the simultaneous time is optional for UE for each LTE-NR DC band combination


While [3] refers to problematic band combinations, it seems to propose a generic UE capability and capability signaling for single UL Tx and 2 UL Tx UEs for LTE – NR DC and that simultaneous support of 2 UL Tx would be fully optional for UE. This proposal would mean that any NSA NR UE could be 1Tx UE only, despite that never being part of the original problem statement.
Following RAN1 LS [5] RAN2 also started discussion on the topic e.g. in [4]. RAN2 has assumed that LTE-NR DC would be using multiple Tx/Rx UEs (as was also assumed in LTE DC) from the beginning of the NR SID, and the protocol layer design has been done with that in mind. However, during the RAN2 discussion some companies were not even ready to recognize the earlier RAN2 agreement that 2Tx UE (denoted as “multiple Rx/Tx UE” in the RAN2 terminology) is the baseline for LTE – NR DC as has also been explicitly captured in TS 37.340 section 4.1.1. Therefore, although initially RAN2#99 agreed that further information would be requested in RAN4, RAN2 was not able to progress the work or even send a LS to RAN4 requesting further information on problematic band combinations and required signalling structure. The required modifications to the protocol design also could not be even discussed since neither RAN1 nor RAN4 aspects were clear, although it was clear more RAN2 work than just capability signalling would be required. 
Considering that UE Tx assumptions are critical for finalizing NSA NR specifications by December 2017 we see that it is important that RAN#77 discusses the topic and provides further guidance how to progress the specification development for ensuring high performance 5G NSA NR system and UEs while also resolving issues with problematic LTE – NR DC band combinations. We propose that RAN#77 will provide further guidance to the RAN WGs for completing the specifications in RAN WG1, RAN WG2, RAN WG3 and RAN WG4 on this area by December 2017. 

Proposal for RAN#77 guidance to RAN WGs:

· For all LTE-NR band combinations, dual UL transmission is supported by the UE. RAN4 defines necessary Maximum Sensitivity Degradation (MSD) when needed to ensure feasible UE implementations. Additionally, for LTE - NR band combinations with large Rx MSD values, network controlled single UL transmission should be developed by RAN WGs as one solution to avoid the REFSENS degradation. Network decides if and when to use single transmission solution to avoid MSD. 
3
Conclusions

This contribution has discussed the status on NR supporting 1Tx UE in LTE-NR UL Dual Connectivity to avoid high UE Rx Maximum Sensitivity Degradations with certain problematic LTE – NR DC band combinations. Based on the discussion we propose the following:
Proposal 1: RAN#77 will provide further guidance to the RAN WGs on NR supporting 1Tx UE in LTE-NR UL Dual Connectivity.

Proposal 2: The following guidance is provided to RAN WGs: For all LTE-NR band combinations, dual UL transmission is supported by the UE. RAN4 defines necessary Maximum Sensitivity Degradation (MSD) when needed to ensure feasible UE implementations. Additionally, for LTE - NR band combinations with large Rx MSD values, network controlled single UL transmission should be developed by RAN WGs as one solution to avoid the REFSENS degradation. Network decides if and when to use single transmission solution to avoid MSD. 
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