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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.

RAN2 provided a reply LS to RAN3#98 in R3-174276/R2-1712063, where RAN2 rules out to maintain lower layer configuration data but is still discussing implications for SDAP/PDCP configuration.

Obviously RAN2 also considers the E-UTRAN case for suspend/resume. In the following we will look into the case of EN-DC and specifically discuss the implications of the above considerations for suspend and resume.

2
Discussion

It has been agreed in RAN2#100 to be able to configure NR PDCP for SRB/DRBs in the RRC Resume message from target eNB to UE. 
There has been no discussion what happens with the context in the SgNB when the UE is suspended. In the following we will look into this and examine the best way forward regarding the SgNB context.
Let’s start by looking at the steps needed to be taken at suspend for SN terminated DRBs, i.e. DRBs for which PDCP is located in the SN. So, removing the DC configuration when the UE gets suspended would require removing bearer and signalling contexts from the Secondary Node by means of X2-C and S1-MME signalling:
-
The S1-U would need to be switched to the Master Node

-
SCG resources would need to be removed

-
User Plane contexts in the EPC would need to be moved, requiring interaction between CP and UP EPC entities (MME; SGW).

We can observe that this would incur extra signalling on network interfaces.

Observation 1 the related network signalling during the suspend procedure at Dual Connectivity with SN terminate DRBs would rather discourage such bearer configuration.

It can be expected that Lower Layers (RLC/MAC/PHY) are not kept established when the UE is suspended since by keeping the lower layers, a consumption of resources occurs that is useless. Apart from that keeping the lower layers while in suspend creates confusion to the network and would trigger SCG failure on the network side and this fictitious RLF would have a negative impact on the statistics. Also in a multi-vendor scenario it would be fair to remove the lower layers. On the other hand keeping PDCP established, would be feasible. It would minimise signalling at RRC state transition and consequently faster resume.

A graph on how network resources would be configured for SN terminated (split) bearers at RRC_CONNECTED (Figure 1) and at suspend (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 suspended UE in DC 
Transition from a UE RRC_CONNECTED to a UE in suspend requires signalling:
1)
The MN needs information provided from the SN to decide whether to suspend the UE, i.e. an SN triggered inactivity indication for SN terminated bearers.
2)
There is also an X2 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 to suspend the UE was made need to task the SN to remove Lower Layer resources while suspending the UE and removing MCG resources.

In the reverse direction, UE in suspend to RRC_CONNECTED no signalling is necessary because as opposed to inactive state, at a suspend procedure the S-GW is notified about the UE being in suspend, user data will not appear in SN.  

Observation 2 Keeping PDCP resources in the SN for suspended UEs 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 could be applied for suspended UEs.

3
Conclusion
We have shortly reviewed the incoming LS from SA2 and RAN2 on the feasibility of maintaining network DC configuration for suspended UEs and realised its benefit in terms of reduced network signalling on S1-MME and X2-C. 

It is proposed to further discuss this topic in future meeting and to liaise back to SA2 our findings (see R3-181259).
It is also proposed to discuss the TP for 36.423 and 37.340 provided in R3-181257 and R3-181258.
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