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1
Introduction
RAN#76 discussed briefly the implications of the RAN1#89 agreements on 5G NR needing to support non-standalone (NSA) NR UEs which are only capable of transmitting one uplink at a time in LTE-NR Dual Connectivity (DC) configuration. This contribution discusses the implications of this RAN1 decision and what further actions should be considered in RAN#76 to make sure that all RAN WGs and their specifications will be fully aligned.
2
Discussion

RAN1#89 agreed [1] that 5G NR needs to support non-standalone (NSA) NR UEs which may not capable of transmitting two uplinks at the same time when in LTE-NR Dual Connectivity (DC) configuration i.e. NR needs to support 1Tx UEs for LTE- NR DC. 

Agreements:

· For NR NSA for a UE, NR supports the case that when the UE is configured with multiple UL carriers on different frequencies (where there is at least one LTE carrier and at least one NR carrier of a different carrier frequency), the UE operates on only one of the carriers at a given time among a pair of LTE and NR carriers
· FFS whether or not there is specification impact
· If there is RAN1 specification impact, aim to minimize the specification impact for NR
· Note: this feature by itself is not intended to have any LTE RAN1 specification impact 
· Note: the other case of allowing simultaneous operation on two or more UL carriers is already agreed to be supported
RAN1 decided this 1Tx UE support due to UE RF implementation issues like intermodulation products, degraded DL sensitivity especially in certain frequency band combinations. It is worth noting that this same UE issue was discussed as part of LTE DC study item but at that time it was concluded by RAN2 that it is less complex to support two simultaneous ULs rather than defining 1 Tx UE support for LTE UL DC.  However, these UE RF issues especially for frequency bands below 6 GHz are rather similar for LTE as for NR despite different conclusions of the study. 
As noted in the RAN1 agreements above, RAN1 does not expect any impacts on RAN1 specifications but impacts on other WG’s specifications were not checked prior to the decisions in RAN1.  However, as we know from the LTE UL DC work, DC has noticeable impact on RAN2 specifications and RAN4 specifications. From the system perspective, it is not optimal that this decision impacting significantly other WG’s specifications was made without first consulting other RAN WGs especially as RAN2 was already discussing the same issue and typically RF performance and implementation challenges are analysed in RAN4. 

There is clear impact on the LTE/NR dual connectivity architecture. NSA Architecture option 3A illustrated in Figure 1 below has both CP and UP connected from LTE eNB to EPC and only UP from gNB to EPC. There is only CP connection between LTE eNB and gNB. It is questionable whether this architecture option 3A can even be used together with 1Tx UEs as the UE has only one uplink connection either to LTE eNB or gNB at a time. Using the 3A principle, with bearers divided in the core network, it would not be possible to operate with UEs that can only maintain a single user plane data connection, and thus if there is intention to support 1 TX UEs in the first phase networks, the original 3A principle can’t be used, and thus it does not seem necessary to include option 3A in the specifications towards December 2017. Having an architecture which is not supported by all the UEs does not seem sensible from network implementation point of view either.    
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Figure 1:  Non-standalone (NSA) architecture options in TR38.801
3
Conclusions
This contribution has discussed the RAN2, RAN3 and RAN4 implications due to the RAN1 decision that NR needs to support 1Tx UE in LTE- NR Dual Connectivity configuration. Based on the discussion we propose the following:
Observation 1: Despite the challenging NR time schedule, it is important that all impacted RAN WGs are consulted before making decisions on matters with significant impacts on other RAN WGs and their specifications.
Proposal 1: Down-scope the number of NSA architecture options and especially reconsider the architecture option 3A due to its limitation to support 1Tx UEs in LTE-NR UL DC. 
Proposal 2: RAN#76 should decide if 1Tx UEs are only supported for certain problematic band combination or it is generic UE capability
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