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1
Introduction

At RAN3#97bis an LS from SA2 was received in R3-173590/S2176158 on coexistence between RRC inactive and dual connectivity.

SA2 stated their preference that dual connectivity configuration is maintained while the UE is in RRC inactive in order to potentially avoid unnecessary signalling between the RAN and CN, and within the CN, whenever the UE moves between RRC connected and RRC inactive states. 

RAN2 and RAN3 are requested to study this case.

At RAN3#99 a LS was sent back to SA2 in R3-181557 confirming the feasibility, from RAN3 point of view, of keeping SDAP/PDCP network resource configuration on both MN and SN for UEs in RRC_INACTIVE, while removing Lower Layer resources.
RAN3#100 receives S2-184489 [1], where SA2 reports to have agreed stage 2 content for TS 23.501 in §5.3.3.2.5:

The state and "endpoints" (in case of Dual Connectivity configuration) of the N2 and N3 reference points are not changed by the UE entering CM-CONNECTED with RRC Inactive state. A UE in RRC inactive state is aware of the RAN Notification area. 
...
If the UE resumes the connection in a different NG-RAN node within the same PLMN, the UE AS context is retrieved from the old NG-RAN node and a procedure is triggered towards the CN (see TS 23.502 [3]).
NOTE 1: With Dual Connectivity configuration if the UE resumes the RRC connection in the Master RAN node, the Secondary RAN node configuration is defined in TS 38.300 [27].
This document resumes the discussion suspended 2 meetings ago and tries to get back into memory what was discussed there by retrieving material from the cerebral storage place, even if a direct access is not possible in a lossless way.

2
Discussion

It can be confirmed that especially in case of SN terminated DRBs, i.e. DRBs where the NG-U bearer terminates at the Secondary Node (which hosts the SDAP/PDCP entity for the PDU Session / DRB), removing the DC configuration when the UE goes to RRC_INACTIVE, would require removing bearer and signalling contexts from the Secondary Node by means of Xn-C and NG-C signalling:

-
The NG-U PDU Session tunnel would need to be switched to the Master Node

-
SCG resources would need to be removed

-
User Plane contexts in the 5GC would need to be de-activated, requiring interaction between CP and UP 5GC entities (AMF, SMF; UPF).

As the feature RRC_INACTIVE is intended to be used to effectively support UE RRC state changes also in case of relatively frequent data transmission with transmission gaps in between, that cause the network to send the UE to RRC_INACTIVE, this would cause unnecessary signalling on network interfaces.

Observation 1 Up to now, utilising RRC_INACTIVE in between relatively frequent transmission of data bursts, would not allow utilising Dual Connectivity with SN terminate DRBs, as the related network signalling would rather discourage such bearer configuration.

While it can be expected that Lower Layers (RLC/MAC/PHY) are not kept established at RRC_INACTIVE, keeping NG-U PDU Session tunnels active and SDAP/PDCP established, would be feasible. It allows to hide RRC_INACTIVE activities form the Core Network – minimising signalling at RRC state transition has been always a basic design guideline for RRC_INACTIVE.

A graph how network resources would be configured for SN terminated (split) bearers at RRC_CONNECTED (Figure 1) and RRC_INACTIVE (Figure 2) is shown below:
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Figure 1: Example network resource configuration for a UE in DC at RRC_CONNECTED
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Figure 2: Example network resource configuration for a UE in DC at RRC_INACTIVE

Transition from RRC_CONNECTED to RRC_INACTIVE configuration requires NG RAN internal signalling:
1)
The MN needs information provided from the SN to decide whether to send the UE to RRC_INACTIVE, i.e. an SN triggered inactivity indication for SN terminated bearers.

2)
There is also an Xn trigger needed in case the UE was kept in RRC_CONNECTED and traffic re-appears at the SN after the trigger described in 1).

3)
The MN, once the decision for RRC_INCACTIVE was made need to task the SN to remove Lower Layer resources while sending the UE to RRC_INACTIVE and removing MCG resources.

In the reverse direction, RRC_INACTIVE to RRC_CONNECTED to the following NG RAN internal signalling is necessary:

4)
The MN needs a trigger for transition to RRC_CONNECTED if user data appears at the SN, which could be the performed with the same signalling mechanism as the trigger described in 2).

Observation 2 Keeping SDAP/PDCP resources in the SN for UEs in RRC_INACTIVE needs additional signalling on Xn: triggers from the SN to report inactivity/activity and triggers to add/remove Lower Layer resources (only).

Observation 3 Support of maintaining dual connectivity configuration while the UE is in RRC_INACTIVE is feasible.

If the UE resumes in a new NG-RAN node where the configuration in the old SN and MN cannot be used anymore, UE Context Retrieval, setup of a new configuration, probably with DC, data forwarding (for MT traffic) will take place, as usual, when SN Change or MN Handover is triggered. Note, that the UE Context Retrieval builds very much on Handover signalling, so functionality should be in place to cater for all the cases. However, given that such scenario typically only happens after a relatively long period of inactivity, it is not very likely that the serving node decides to keep DC HL resources.

Observation 4 Resuming in a different MN/SN serving area as the one where the UE was supsended while keeping HL DC resource configuration is possible, but not seen as a very likely scenario.

3
Conclusion
We have re-captured where the discussion resumed at RAN3#99 based on the feedback received from SA2 in S2-184489.

It is proposed to agree on the CR for 38.423 provided in R3-184127, which covers a new class 2 procedure to indicate activity (on a per UE and a per DRB level) and additions to the MN initiated S-NG-RAN node Modification procedure. Further, a draft CR is provided for 37.340 in R3-184129 and a TP for 38.420 R3-184128.
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