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Informative Annex

Y.X
Light Connection
Light Connection is used to reduce the radio and network interfaces signalling overhead, and to improve the UE access latency as well as UE power consumption.
Light Connection is characterized as below:
-
For the UE, S1 connection is established kept active in the “anchor eNB” and MME. 
-
The UE AS context is kept in both UE side and “anchor eNB” side.

-
The ECM state is ECM-CONNECTED from network perspective (i.e. from MME point of view, lightly connected UE is in ECM_CONNECTED). FFS from UE perspective – Note: a new RRC state will not be defined. 
-
The UE enters into "lightly connected" state by RRC signaling. Details of the related procedure are FFS.

-
The UE will get back to be connected to the eNB when it is paged (via RAN initiated paging) or when any MO data/signaling is initiated. Details of the related procedure are FFS.

-
The UE performs the same cell reselection based mobility as in RRC_IDLE.
-
For the UE in light connection, RAN initiated paging mechanism is used:
-
The RAN based paging area is supported, can be configured by the "anchor eNB" and can be configured as UE specific.
Editor note: “anchor eNB” refers to the eNB where S1 connection of the UE is kept (and active) - this terminology will be discussed further.
-
The UE specific RAN based paging area is defined. If the definition is done as a list of cells or eNBs or a list of new paging area IDs is FFS. If the provision of this information is done using dedicated and/or broadcast RRC signaling is FFS. Further optimization and down selection can be considered.
· It is FFS whether the eNB could optionally signal a global cell identity list to the UE via RRC dedicated signaling to indicate the RAN-based Paging Area. The design should aim minimizing signaling and configuration overhead (e.g. Local cellIdentity or eNB ID or any parts of these identities could be used instead of global cell id).

· It is FFS whether the eNB could optionally signal a new defined RAN-based Paging Area identifier via dedicated signaling (to configure the UE with the RAN-based Paging Area to be used) and via broadcasted (for the eNB to indicate the RAN-based Paging Area that it belongs to).
-
The RAN based paging area can be configured as one or more cells from RAN2 point of view. The configured cells can belong to different eNB.
-
RAN2 understanding is that legacy TAU behaviour applies also for a UE lightly connected (i.e. the UE always perform TAU when changing TA boarders). NOTE: "TAU behaviour" does not include the "periodic TAU". 
-
The RAN initiated paging process is controlled by the “anchor eNB”.
-
Use Rel-13 PO/PF calculation mechanism as the baseline for the RAN initiated paging mechanism. 
· The UE ID used for paging calculation (PO/PF) is IMSI mod x (same as legacy).
Editor note: The input parameters for PO/PF calculation can be changed as necessary.
-
The UE shall notify the network when it moves out of the configured RAN based paging area (via a RAN based paging area update mechanism).
-
Legacy RRC paging message (with extensions, if necessary) is used by eNB to page UEs in lightly connected is used.
· The UE ID conveyed in paging message is FFS between:

· (a) S-TMSI (i.e. the same UE identity as in legacy CN based paging controlled by the MME).

· (b) a RAN indentity allocated by the "anchor eNB", such as, Rel-13 UE Resume ID.

-
It is FFS whether to define RAN-based paging DRX cycle which is UE specific.
-
FFS: A UE in lightly connected can be configured by eNB via dedicated RRC signaling with a specific DRX cycle (which is used during the RAN-initiated paging PO/PF calculation), including at least the values 320, 640, 1280 and, 2560ms, Other values are FFS
RRC modelling options for a Light Connection:
-
Modelling A: Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED from UE point of view.
-
When a UE exits from light connection into RRC_CONNECTED, UE should perform RAN level access control mechanism. SSAC only is applicable. 
-
The RRC connection cause comes from AS layer.

-
The lightly connected UEs enter into legacy behavior in RRC connected via RRC procedure including three messages (i.e. request, response and complete). If the procedure used is RRC resume or reestablishment is FFS
· If RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup. 

· If RRC reestablishment procedure is used by lightly connected UEs, legacy NAS recovery procedure will be triggered in the failure case.
-
It is FFS whether the UE's NAS layer is aware when the UE is in light connection.
-
Modelling B : Lightly connected UEs are in RRC_IDLE with light connection indication and ECM_IDLE from UE point of view
-
When a UE exits from light connection into RRC_CONNECTED, UE should perform RAN level access control mechanism. All the legacy mechanisms of access control are applicable.

-
The network should be able to reject access via a certain RRC connection cause sent via msg.3, and the RRC cause is RRC resume cause.

· The UE's NAS provides to UE's AS the call type and the RRC Resume Cause (similar to legacy when resuming/establishing the connection).

-
The lightly connected UEs enter into legacy behavior in RRC connected via RRC procedure including three messages (i.e. request, response and complete) is RRC resume procedure.

· If RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup.
-
It is FFS whether the UE's NAS layer is aware when the UE is in light connection
A new optional radio capability should be defined within the UE-EUTRA-Capability IE for the UE to indicate its support of Rel-14 Light Connection feature.

It is FFS if UE should know whether a UE lightly connected function is supported or not in the cell.
