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Abstract of the contribution: Proposes a solution with state transition notifications from RAN to CN.
1
Proposal
To align EPS Light Connection and 5GS RRC Inactive State as proposed in 5G contribution S2-173327 it is proposed to add the below text to TR 23.723
***** First Change ******
6
Solutions 

Editor’s note: This clause will contain a list of potential solutions to the issues listed in clause 5. Solutions that address more than one issue are encouraged.
6.x
Solution #x: RAN notifies the CN about the RRC state transitions of the UE

Editor’s note: This clause contains a solution to one or more issues described in clause 5.
6.x.1
Description

This solution may be used in solutions to address issues in #1, #4a, #4b, #4c, #6, #7, #8, #12, #13, #14, #15, #16, #18, #21, #24, etc. 
Given that a UE in Light Connection state behaves as UE in RRC_IDLE state, RAN is unaware of e.g. UE location on a cell level as in case of RRC_CONNECTED state, neither can it communicate with the UE without establishing/resuming the RRC connection first. On the other hand, the CN traditionally developed functionality and features assuming awareness and an alignment of the UE states between AS and NAS layers, hence, to maintain the same possibilities also when Light Connection state is introduced and used, the MME shall be aware of the UE RRC_CONNECTED/ Light Connection state transitions.

A UE in Light Connection state has a rather different characteristic compared to when being in RRC_CONNECTED state but at the same time the UE is only represented in the CN by a single state, the ECM-CONNECTED state. The CN needs to be aware of the UE’s RRC state due to following considerations:

-
It’s critical for CN to know the RRC state to be able to enhance the transmission control logic in an efficient way (e.g. adjusting timers, adjusting response to northbound requests, knowing correctness of latest cell id, statistics of UE behaviour, etc). For MT signalling during Light Connection, RAN node change becomes a more frequent case (an exceptional collision scenario in EPS becomes a rather normal scenario), and CN needs to be aware of the Light Connection state to be able to handle the procedure interfering cases more properly. 

-
When MME receives UE information query (e.g. Location info query) while UE is in ECM-CONNECTED, either the request shall be delivered to RAN to get more accurate info, or MME shall be more aware of the UE states (e.g. Light Connection state and the time stamp when it moves to Light Connection).

-
The characteristics in these two RRC states are very different. From operation and maintenance point of view, it’s critical to have statistics, e.g. performance measurement, KPIs, UE trace, separated from Light Connection and RRC_CONNECTED even in the CN.  

-
CN needs to provide paging priority and policy/strategy differentiation information to RAN for MT signalling in case RAN paging will be applied (i.e. UE is in Light Connection state). Even in the case of MT data or S1‑MME downlink signalling (where RAN has access to certain paging priority and policy differentiation, e.g. QoS info of the bearer), CN may need to assist RAN with paging priority and policy/strategy differentiation (e.g. the parameters in CN can be used to influence paging polity/strategy more than RAN side available parameters)
This solution consists of the eNB sending a S1-AP notification message on the S1-MME interface at RRC transitions from RRC_CONNECTED to Light Connected state, and at RRC transitions from Light Connected state to RRC_CONNECTED state. The MME stores the new RRC state.
Editor’s note: It is FFS how the MME uses the RRC state information.
6.x.2
Impacts on existing nodes and functionality
Editor's note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P‑GW, etc.).

6.x.3
Solution Evaluation

Editor's note: Use this clause for evaluation at solution level.
***** Last Change ******
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