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1. Introduction
At RAN3#99 and RAN2#101, the topic for Coexistence between RRC_INACTIVE state and dual connectivity was further discussed, e.g. in R3-181253, and the corresponding basic call flows were also proposed kindly, e.g. in R3-181258/ R3-181254. In this contribution, we shall further discuss this topic and shed our views.
2. Discussion
At RAN2#101, it has been agreed that “In EN-DC, the SCG configuration is kept in the UE during suspension. The UE releases the SCG configuration (but not the radio bearer configuration) during resumption initiation”. It implies that UE can only resume its RRC connection on MCG side, and it is also possible for UE to resume its DRBs terminated either on MeNB or SgNB side. This shows the feasibility of basic coexistence between RRC_INACTIVE and dual connectivity.
In the two Figures quoted from R3-181258/ R3-181254 as below, the relevant scenario is mainly about that UE resumes its RRC connection towards the last serving MN/SN, which have performed the RRC suspension some time ago. The last serving MN stores one part of the UE context and maintained NG-U connections on MN side; similarly the last serving SN stores another part of the UE context and maintained NG-U connections on SN side.
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Observation 1: Current use case about MR-DC coexisting with RRC_INACTIVE state is mainly in the scenario where UE resumes its RRC connection towards the last serving MN/SN.
However, UE in RRC_INACTIVE state cannot perform the same RRM measurement and report as in the  RRC_CONNECTED state, i.e. UE moves and chooses the new target cell based on cell reselection and MN cannot track down UE’ new serving cells in time. Hence the last serving SN stored UE context and maintained NG-U connections may be useless, when UE moves out of the last serving SN.
Observation 2: When UE moves out of the last serving SN, the last serving SN stored UE context and maintained NG-U connections may be useless, and they are to be released eventually.
Even if UE is still in the coverage of last serving SN, its SCG radio condition may be varying a lot in RRC_INACTIVE state, hence the suspended SCG radio link to be resumed later may not be suitable anymore, then MN may decide to reconfigure and fallback to single connectivity mode anyway, i.e. the UE context stored in last serving SN shall be retrieved by last serving MN, and the last serving SN shall be released.

Observation 3: Even if UE is still in the coverage of last serving SN, MN may still reconfigure and fallback to single connectivity mode due to bad radio condition on SCG side.
Therefore, the gain from maintaining UE context in last serving SN is rather limited and restricted, subject to UE mobility and radio conditions. Since UE in RRC_INACTIVE state still relies on MN side control, the last serving MN should not be prevented from storing UE full context, including all SDAP/PDCP configurations and PDCP SN Status etc. In such case, some delay for fetching UE context part from last serving SN can be saved later.
Proposal 1: The last serving MN should be ready for falling back to single connectivity mode and be allowed to store UE full context, despite of some part of UE context already stored in the last serving SN.
When UE moves into the coverage of new serving SN but still stays in the last serving MN, it seems not justified to perform SN change procedure as in RRC_CONNECTED state, i.e. relocate the last serving SN stored UE context to the new serving SN, since UE mobility can be transparent to the last serving MN, MN may not know the new target serving SN. Besides, as there is no data activity, there is no benefit to add new serving SN in advance.
When UE moves out of the last serving MN, but still inside the RNA configured by the last serving MN, UE behaviour can be the same as normal RRC_INACTIVE state, i.e. UE mobility can be transparent to the last serving MN as well.
Proposal 2: To confirm that in non-RNAU case, UE in RRC_INACTIVE state shall not perform SN change or SN addition alike procedure, i.e. there is no need to relocate the last serving SN stored UE context to new serving SN in time.
When UE moves out of the last serving MN and RNA, even without data arrival, UE needs to perform RNAU procedure as usual, the new serving MN needs to fetch UE context from the last serving MN as usual, but it is worth considering whether new serving SN needs to be established in parallel, i.e. relocate the last serving SN stored UE context to the new serving SN. The advantages are that NW and UE are still in DC configurations.
Proposal 3: To study whether SN change or SN addition alike procedure will be performed during RNAU.
Despite of UE context being stored in the last serving SN, SN or MN may still trigger and perform SN release procedure any time. Once it is done, the last serving MN needs to page and reconfigure UE to single connectivity mode. UE should not be allowed to fallback to single connectivity mode autonomously.
Proposal 4: The last serving MN can page and reconfigure UE to single connectivity mode, but UE cannot fallback to single connectivity mode autonomously.
It is worth further considering upon NW reconfiguration, whether UE can go back to single connectivity mode in RRC_INACTIVE state directly, and w.o. via RRC_CONNECTED state.

Proposal 5: To study upon NW reconfiguration, whether UE can go back to single connectivity mode in RRC_INACTIVE state directly, and w.o. via RRC_CONNECTED state.
Regarding the potentially new Class 2 “Activity Notification” procedure, it is not absolutely needed. Since the SN initiated SN modification required procedure is used to more generally request the modification of S-NG-RAN node resources for a specific UE, and it always contain “Cause” value, hence the “Activity Notification” purpose can be realized by cause value.
Proposal 6: The user data Activity/Inactivity notification function from SN to MN can be realized by existing SN initiated SN modification required procedure.

3. Conclusion
RAN3 is kindly asked to consider following proposals:

Proposal 1: The last serving MN should be ready for falling back to single connectivity mode and be allowed to store UE full context, despite of some part of UE context already stored in the last serving SN.
Proposal 2: To confirm that in non-RNAU case, UE in RRC_INACTIVE state shall not perform SN change or SN addition alike procedure, i.e. there is no need to relocate the last serving SN stored UE context to new serving SN in time.
Proposal 3: To study whether SN change or SN addition alike procedure will be performed during RNAU.

Proposal 4: The last serving MN can page and reconfigure UE to single connectivity mode, but UE cannot fallback to single connectivity mode autonomously.
Proposal 5: To study upon NW reconfiguration, whether UE can go back to single connectivity mode in RRC_INACTIVE state directly, and w.o. via RRC_CONNECTED state.
Proposal 6: The user data Activity/Inactivity notification function from SN to MN can be realized by existing SN initiated SN modification required procedure.
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