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Discussion and decision
1 Introduction

This contribution provides further details on the key characteristics of lightly connected UEs, taking into consideration RAN2#94 agreements, as per [1].
The S1 connection of a "lightly connected" UE is kept and active, in order to hide the mobility and state transitions from the CN. From RAN2 perspective, for the "lightly connected" UE, the RAN initiated paging is feasible and beneficial in terms of signalling reduction as well as decreasing the latency. Thus the RAN initiated paging can be introduced from RAN2 perspective.

2 UE in light connection 

The specification of the "lightly connected" UE allows to hide mobility and state transition to the CN while getting the main benefits associated for a UE that is in RRC_IDLE i.e. UE are only active on the PF/PO based on a paging mechanism (via Rel-14 RAN-initiated paging one), when changing cells, UE does cell reselection (which does not involved over the air signalling) and, only when crossing RAN paging areas (RPA) boundary, the RAN paging area update mechanism might be triggered (as explained in [2], it may be the same as Tracking Area Update procedure).
Observation 1. A "lightly connected" UE is reached for MT services using RAN-initiated paging procedure within specific RAN paging area.

Observation 2. A "lightly connected" UE, when changing cells within the RAN Paging Area (RPA), performs cell reselection.

Observation 3.  A "lightly connected" UE, when changing RAN Paging Areas (RPA), performs cell reselection follow by a RPA update or TAU.
Therefore, a "lightly connected" UE, that is paged via a RAN-initiated paging, could get connected "back" easily without requiring any signaling with the MME (as from CN side, the UE is still considered connected, which allows saving on S1-AP signaling when suspending and resuming the UE and will end up leading to reducing the overall time required to suspend/resume the RRC Connection). For this functionality to work, the UE and eNB require to have knowledge of each other, as well as, the means to identify and to authenticate the UE. Similar scenario was discussed during Rel-13 UP CIoT Optimization, where the UE and eNB store a UE AS Context (including the corresponding AS security) and a resumeIdentity that allows the network to identify the SeNB and the corresponding UE AS Context. This Rel-14 scenario of UEs in "lightly connected” is very similar to Rel-13 UP CIoT Optimization and could re-use same RRC resume procedure and potentially even suspend mechanism, at least as baseline, understanding that if new changes or updates are found necessary, those could still be further discussed. The key points to highlight on the lightly connected operation are the following (details also shown in Figure 1):

· How a UE enters into light connection; as previously explained, suspend procedure could be re-used, understanding that some of implicit or explicit indication would be required for the UE to know that it is being released into lightly connected. The main motivation is because there might be functionality, parameters or mechanisms that would be specific to this mode of operation. For example, UE lightly connected might be assigned with a RAN specific UE ID, a RAN-configured DRX cycle or a RAN based paging area.
· A UE in light connection is characterized to be treated as a UE in idle mode (from power consumption and reachability point of view) with the difference that the paging mechanism is controlled and initiated by the RAN (instead of the CN as per legacy). Moreover a new RAN-configured DRX cycle might be also defined, as explained in [3], to allow flexibility when configuring it on a per UE basis. The cell reselection mechanism would still be applicable with the change that a new RAN paging area update mechanism might be triggered, as explained in [2].
·  How a UE exits the light connection to resume the RRC connection; similar to Rel-13 UP CIoT optimization, the UE could use the stored UE ID, UE AS context and AS security to resume its RRC connection in same or different eNB.
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Figure 1. Key details for lightly connected UEs
Proposal 1. "Lightly connected" operation is characterized by the following key aspects:
Proposal 1.1. A UE enters into "lightly connected" reusing Rel-13 suspend procedure, where the RRC connection is released but the UE can somehow differentiate (e.g. via some form of implicit or explicit indication, detail FFS) that the RRC connection will be considered as "lightly connected". 
Proposal 1.2. A "lightly connected" UE is paged via RAN-initiated paging and is considered ECM_CONNECTED by MME (as no S1-AP signaling is exchanged upon releasing the UE into "lightly connected").
Proposal 1.3. When a "lightly connected" UE is paged (via RAN-initiated paging) or when any MO data/signaling is triggered, the UE may get back RRC_CONNECTED reusing Rel-13 resumption procedure.
3 Conclusion

The observations captured are the following:
Observation 1.
A "lightly connected" UE is reached for MT services using RAN-initiated paging procedure within specific RAN paging area.
Observation 2.
A "lightly connected" UE, when changing cells within the RAN Paging Area (RPA), performs cell reselection.
Observation 3.
A "lightly connected" UE, when changing RAN Paging Areas (RPA), performs cell reselection follow by a RPA update or TAU.


The proposal captured are the following:
Proposal 1.
"Lightly connected" operation is characterized by the following key aspects:
Proposal 1.1.
A UE enters into "lightly connected" reusing Rel-13 suspend procedure, where the RRC connection is released but the UE can somehow differentiate (e.g. via some form of implicit or explicit indication, detail FFS) that the RRC connection will be considered as "lightly connected".
Proposal 1.2.
A "lightly connected" UE is paged via RAN-initiated paging and is considered ECM_CONNECTED by MME (as no S1-AP signaling is exchanged upon releasing the UE into "lightly connected").
Proposal 1.3.
When a "lightly connected" UE is paged (via RAN-initiated paging) or when any MO data/signaling is triggered, the UE may get back RRC_CONNECTED reusing Rel-13 resumption procedure.
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