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Introduction
SA2, in S2-176689, requested feedback from RAN2 about dual registration solution for 5GS / EPS interworking in Rel-15 that allows the UE to be simultaneously registered to EPC/E-UTRA and 5GC/NR.  Specifically, SA2 asked:
SA2 would like to kindly request RAN1, RAN2 and RAN4 to provide their views on the feasibility, necessary conditions and potential restrictions for UE to operate in (1) Dual Rx/Tx and (2) Dual Rx modes with respect to EPC/E-UTRA and 5GC/NR, in particular, in absence of tight coordination at RAN level between the two systems.
In RAN299bis, RAN2 did not provide an LS response but most companies did not want to enhance RAN2 specifications in Rel-15 to support it.  RAN2 has now received the feedback from RAN1 in R1-1719211, in which RAN1 stated that there was no impact to RAN1 specifications as such, though it might be beneficial to update the UE capability without having to do an Attach/Detach.  
Discussion
SA2 specifically asked RAN2 about two modes: dual Rx/Tx and Dual Rx.  In both solutions, the two RATs behave independent of each other.  Hence there is no interaction between the two AS and the two RAT connections appear to the RAN as two separate RRC connections.  Hence from RAN2 specification point of view, there is no impact from the two independent RRC connections.
Dual Rx/Dual Tx solutions:
With dual Rx/Dual Tx solutions, UE can monitor and transmit over both systems simultaneously.  The UE establishes two separate RRC connections to EPC/E-UTRA and 5GC/NR and the two RRC connections operate independently of each other.  From RAN2 protocol point of view, this would be possible, but only if the two RRC connections can operate independently without any limitation.  
RAN1 has confirmed that it has no impact in their specifications though there may be benefit if UE can update its capability.  
Another example of possible limitation may be the combination of bands used for E-UTRA and NR i.e. dual Rx/Tx operation may be possible for certain band combinations, but not others, which is outside scope of RAN2.
Observation #1:  Dual Rx/Dual Tx solutions have no impact on RAN2 specifications if in a UE implementation, there is no limitation on one RAT when communicating over the other RAT.  
Dual Rx solutions: 
With Dual Rx solutions (single Tx), UE can monitor Paging on one system while connected and active in another system.  It will also be able to perform measurements, read SI and camp on the other system.  However, when it needs to access the other system (e.g., on receipt of a Paging message), it must stop communicating over the first system as the UE can only transmit over one RAT.  
This implies that a UE, if connected in one RAT, has to autonomously release the connection to the system and make an access to other RAT.  When the UE makes an access to the other system, all the user data will be transferred to the other RAN by the CN and the original system will release the UE context.  But in the transition period, from the network perspective, the UE will seem to have gone out of coverage.  While networks can handle UEs going out of coverage, it can impact network algorithms and KPIs.
CSFB procedure allows network controlled release of the RRC connection without UE autonomous Connection release.
Observation #2: Dual Rx/Single Tx solutions will require CSFB like procedure for network controlled release to protect network algorithms and KPIs.
Single Tx/Rx solutions
Single Rx/Tx solution could be possible but it will require “gaps” in communication in one RAT so UE can monitor the other RAT as in the dual Rx UEs.  Speciation enhancements will be needed to support gaps for this purpose such as UE requesting gap periods similar to IDC based on other RAT Paging occasions.  
Observation #3: Single Rx/Single Tx solutions will require specification enhancements to create “gaps” to monitor the other RAT in addition to the enhancements required for Dual Rx UEs.  
Conclusion and proposal
Based on the above discussions, it can concluded that dual Tx/Rx solutions have no impact on RAN2 specifications if the two RAT can behave independently.  
Dual Rx receive solutions are possible but some enhancements to NAS for Extended service request like procedures are useful for network controlled UE connection release.
Proposal: It is proposed to provide the following LS response:
----
RAN2 thanks SA2 for the LS on simultaneous transmission and/or reception over EPC/E-UTRAN and 5GC/NR.  RAN2 discussed the topic and questions and can provide the following response.
Q from SA2: 
SA2 kindly asks TSG RAN1, RAN2 and RAN4 to provide their views on the feasibility, necessary conditions and potential restrictions for UE's to operate in Dual Rx/Tx and Dual Rx modes with respect to EPC/E-UTRA and 5GC/NR, in particular in absence of tight coordination at RAN level between the two systems.
RAN2 response:
For dual Rx/Tx operation: In RAN2’s understanding the UE establishes two separate RRC connections to EPC/E-UTRA and 5GC/NR and the two RRC connections operate independently of each other.  From RAN2 protocol point of view, this would be possible, if in a UE implementation, the two RRC connections can operate independently without any limitation.  An example of possible limitation may be the combination of bands used for E-UTRA and NR i.e. dual Rx/Tx operation may be possible for certain band combinations, but not others, which is outside scope of RAN2.
For dual Rx/single Tx operation: From RAN2 protocol perspective, it would be possible to listen to Paging on E-UTRA while communicating over NR (and vice versa). RAN2 understand that dual Rx / single Tx operation may also depend on the band combination being used, which is again outside scope of RAN2.   Further, RAN2 assumes that in this mode of operation all the data bearers are always consolidated on the same access e.g. by using the NAS protocol to move all PDU sessions on the same access.  To avoid impacts on RAN network algorithms and KPIs due to a UE autonomously leaving one RAT to operate on the other, CSFB like procedures should be considered in NAS.  
RAN2 also decided not to enhance RAN2 specifications in Rel-15 to support dual registration.
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