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1 Introduction 

The LS from SA2 on simultaneous transmission and/or reception over EPC/E-UTRAN and 5GC/NR has been received. And three types of UE are defined:
1.
Dual Rx/Tx: The UE with Dual Rx/Tx configuration is able to receive/transmit over EPC/E-UTRA and 5GC/NR in parallel. In this case, UE is also assumed to listen to paging channel in both E-UTRA and NR simultaneously. This could be seen as Dual Rx/Tx configuration for enhanced CS fallback to CDMA2000 1xRTT defined in TS 36.331.

2.
Dual Rx: The UE with dual Rx configuration can camp in EPC/E-UTRA while it is active in 5GC/NR, however it may not be able to stay in 5GC/NR when it performs e.g. registration signalling or sends/receives an SMS in EPC/E-UTRA. Conversely, the UE with dual Rx configuration can camp in 5GC/NR while it is active in EPC/E-UTRA, however it may not be able to stay in EPC/E-UTRA when it performs e.g. registration signalling or sends/receives an SMS in 5GC/NR. This could be seen as Dual Rx configuration for CS fallback to CDMA2000 1xRTT defined in TS 36.331.

3.
Single Rx: The UE with single Rx configuration is the “conventional” UE that is not able to camp in EPC/E-UTRA when it is active in 5GC/NR, or vice versa. Note that this does not prevent the UE to periodically register in the other system by means that are implementation dependent (e.g. by temporarily “tuning away” from the current system).

In the LS, SA2 ask RAN2 to provide 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. And the intention of this contribution is to share some view on this aspect.
2 Discussions

In this section, some analysis will be made on the Dual-Rx UE and Dual Rx/Tx UE accordingly to identify the feasibility, necessary conditions and potential restrictions.
For the Dual-RX UE:
For the Dual-Rx UE, Based on the description given by SA2 in LS S2-176053, it can be derived that the UE has only one Tx and the simultaneously transmission in both NR and LTE cannot be supported by Dual-Rx UE, which means the UE can only transmit on either LTE or NR at a time.
Observation 1: For the Dual-RX UE, since there is only one TX in the Dual-RX UE, the UL data transmission cannot be made in LTE and NR simultaneously.
Based on the observation 1, from RAN’s point of view, technically, it is possible to switch the UL transmission in both LTE and NR in TDD manner. However, considering the scenarios highlight in the LS that there is no tight coordination at RAN level between LTE and NR, so no coordination can be made through X2/Xn interface to enable the TDD based transmission. Without the coordination over X2/Xn interface, the only way to enable the switched UL transmission is rely on the coordination imitated by UE in both LTE and NR network (e.g. enhanced IDC). Since this kind of UE based coordination is not supported in RAN at current stage and considering the limited time budget in Rel-15, we think no optimization should be made in Rel-15 to enable the simultaneously data transmission for the dual-RX UE in case there is no tight coordination at RAN level between LTE and NR.

Observation 2: For the dual-Rx UE, technically, it is possible to switch the UL transmission in both LTE and NR in TDD manner. However, considering the extra complexity and limited time budget, no optimization should be made in Rel-15 to enable the simultaneously data transmission for the dual-Rx UE .
Proposal 1: For the Dual-RX UE, no optimization should be considered in Rel-15 to enable the simultaneously data transmission in both LTE and NR (i.e. in TDD manner) in case there is no tight coordination at RAN level between LTE and NR.

Based on the observations and proposal above, since the simultaneously transmission in both LTE and NR can not be supported, the UE can not process the TAU procedure in one RAT without interrupting the on-going services in the other RAT. 
In addition, considering the on-demand SI has been introduced to save the power consumption in both LTE and NR, the UL transmission is required in the on-demand SI acquisition procedure, which means the Dual-Rx UE can not acquire the on-demand system information in NR cell without interrupting the on-going services in LTE. And without the successful acquisition of on-demand SI, some negative impact can be identified on the IDLE mobility and the “out of services” in NR may occur temporarily.
Moreover, for the paging reception, considering the paging reception procedure is still in discussion and as one alternative, the UL transmission may be required in the paging reception procedure to save the beam sweeping consumption. So, for the Dual-Rx UE, whether the paging reception can be made in NR without interrupting the on-going services in LTE is still FFS.

Based on the analysis above, we propose to confirm with SA2 that, for the Dual-Rx UE, the dual registration operation mentioned in the LS is feasible. However, the following restrictions may exist:
Proposal 2: Inform SA2 that, for the Dual-RX UE, the dual registration operation described in the LS is feasible with the following restrictions:
· The Dual-Rx UE can not process the TAU procedure in one RAT without interrupting the on-going services in the other RAT. 
· The Dual-Rx UE can not acquire the on-demand system information in NR cell without interrupting the on-going services in LTE. Without the successful acquisition of on-demand SI, some negative impact can be identified on the IDLE mobility and the out of services in NR may occur temporarily.

· For the Dual-Rx UE, whether the paging reception can be made in NR without  interrupting the on-going services in LTE is still FFS.

For the Dual-RX/TX UE

For the Dual-Rx/Tx UE, since the UE can support receive/transmit over EPC/E-UTRA and 5GC/NR in parallel, the dual registration operation described in the LS can be supported easily. From RAN2’s point of view, the only issue is the capability coordination, especially in case there is no tight coordination at RAN level between the two systems. During the capability coordination discussion in LTE/NR tight interworking, as one alternative, the UE based capability coordination has also be discussed, in which case the UE split the capability and report the corresponding capability in LTE and NR separately. Since no extra information exchange between LTE and NR is required for the UE based capability coordination, the UE based capability coordination can also be used in the Dual-Rx/Tx UE. 
Proposal 3: The UE based capability coordination (i.e. UE split the capability and report to LTE and NR separately) can be used in Dual-Rx/Tx UE in dual registration operation, and no extra optimization is needed.
Based on the analysis above, we propose to inform SA2 that, for the Dual-Rx/Tx UE, the dual registration operation is fesible and no restrictions can be identified from RAN2’s point of view.
Proposal 4: Inform SA2 that, for the Dual-Rx/Tx UE, the dual registration operation described in the LS is feasible and no restrictions can be identified from RAN2’s point of view.
3 Conclusion 

Based on the analysis given in this contribution, RAN2 is kindly asked to adopt the observations and proposals as follow:
For the Dual-RX UE:
Observation 1: For the Dual-RX UE, since there is only one TX in the Dual-RX UE, the UL data transmission cannot be made in LTE and NR simultaneously.
Observation 2: For the dual-Rx UE, technically, it is possible to switch the UL transmission in both LTE and NR in TDD manner. However, considering the extra complexity and limited time budget, no optimization should be made in Rel-15 to enable the simultaneously data transmission for the dual-RxUE .

Proposal 1: For the Dual-RX UE, no optimization should be considered in Rel-15 to enable the simultaneously data transmission in both LTE and NR (i.e. in TDD manner) in case there is no tight coordination at RAN level between LTE and NR.

Proposal 2: Inform SA2 that, for the Dual-RX UE, the dual registration operation described in the LS is feasible with the following restrictions:

· The Dual-Rx UE can not process the TAU procedure in one RAT without interrupting the on-going services in the other RAT. 

· The Dual-Rx UE can not acquire the on-demand system information in NR cell without interrupting the on-going services in LTE. Without the successful acquisition of on-demand SI, some negative impact can be identified on the IDLE mobility and the lost of services in NR may occur temporarily.

· For the Dual-Rx UE, whether the paging reception can be made in NR without  interrupting the on-going services in LTE is still FFS.

For the Dual-RX/TX UE
Proposal 3: The UE based capability coordination (i.e. UE split the capability and report to LTE and NR separately) can be used in Dual-Rx/Tx UE in dual registration operation, and no extra optimization is needed.

Proposal 4: Inform SA2 that, for the Dual-Rx/Tx UE, the dual registration operation described in the LS is feasible and no restrictions can be identified from RAN2’s point of view.
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