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BEGINNING OF CHANGES
Y Informative Annex

Y.X1
Light Connection
The following design principles apply for light connection:

1) The RAN based paging area is configured by eNB to UE in term of cell list or list of paging area ID. The RAN based paging area can be configured as one or more cells from same or different eNB. The RAN based paging Area may be a tracking Area.

2) The anchor eNB maintains the S1 connection while the UE is lightly connected.

3) The anchor eNB initiates RAN paging when it receives the DL data from SGW and the anchor eNB decides which cells to page when it receives DL data. 

4) If necessary, the anchor eNB sends X2 paging to neighbor eNB(s).

5) When UE accesses to a eNB other than the anchor eNB for MO/MT Data in the same RAN based paging area, the eNB retrieves the UE context from anchor eNB.

6) UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area. The network can then decide to keep the UE in light connected mode or suspend the UE.

Y.X2
Scenarios for Light Connection
Y.X2.1 MO/MT Data and Signalling

When UE accesses an eNB other than the ‘anchor’ eNB where UE context is kept, for MO/MT data and signalling purposes, in the same RAN based paging area, the following procedures apply:

Case MT:

· When downlink data/signalling arrives at the ‘anchor’ eNB, it pages the other eNBs within the RAN based paging area using X2AP: Paging procedure described in Y.20.2.2.xx 
· UE resumes the connection similar to Suspend-Resume procedure described in 7.3a.3 and performs data exchange using steps as shown in figure y.x2.1-1 (the changes w.r.t Suspend-Resume procedure are shown in red).

· If UE connects back at the same eNB where it was put into light connection, there will be no need for X2AP: Paging, context retrieval, S1 path switch request procedure. 

Case MO:

· When UE has MO data/signalling to send:

· UE resumes the connection similar to Suspend-Resume procedure described in 7.3a.3 and performs data exchange using steps as shown in figure y.x2.1-2 (there is no change w.r.t Suspend-Resume procedure with path switch as defined in 10.1.2.2.3).

· If UE connects back at the same eNB where it was put into light connection, there will be no need for path switch request/ack or UE context Resume request/response procedures.
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Figure y.x2.1-1 MT data/signalling for lightly connected UE
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 Figure y.x2.1-2 MO data/signalling for lightly connected UE
Y.X2.2 Lightly connected UE moved out of RAN based paging area

Case UE is suspended

· When UE crosses the configured RAN based paging area boundary, it performs an ‘Update’ procedure (Details FFS, pending RAN2 decision) followed by the steps below (shown in figure y.x2.2-1):

· UE Context is retrieved to the serving eNB (whenever UE moves out of paging area)

· The serving eNB decides to suspend the UE and performs Suspend procedure as defined in 19.2.2.26.
Case UE is kept lightly connected

· When UE crosses the configured RAN based paging area boundary, it performs an ‘Update’ procedure (Details FFS, pending RAN2 decision) followed by the steps below (shown in figure y.x2.2-2):

· UE Context is retrieved to the serving eNB (which is recommended whenever UE moves out of paging area)

· The serving eNB decides to keep the UE in lightly connected mode and performs path switch procedure to transfer the context as defined in 10.1.2.2.3.
Case UE is released
· When UE crosses the configured RAN based paging area boundary, it performs an ‘Update’ procedure (Details FFS, pending RAN2 decision) followed by the steps below (shown in figure y.x2.2-3):

· UE Context is retrieved to the serving eNB (which is recommended whenever UE moves out of paging area)

· The serving eNB decides to release the UE to idle mode and initiates the S1AP: UE context relese procedure with the MME.
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Figure y.x2.2-1 Lightly connected UE transition to suspended mode
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Figure y.x2.2-2 Lightly connected UE transition kept in same mode
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Figure y.x2.2-3 Lightly connected UE transition released to idle 

NEXT CHANGES
Y.20.2.1
X2-CP Functions

The X2AP protocol supports the following functions:

-
Intra LTE-Access-System Mobility Support for UE in ECM-CONNECTED:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB;
-
Handover cancellation.
-
Support of DC for UE in ECM-CONNECTED:

-
Establishment, Modification and Release of a UE context at the SeNB;

-
Control of user plane tunnels between MeNB and SeNB for a specific UE for split bearer and data forwarding;
-
Provision of the TNL information of the S1 user plane tunnels for SCG bearers.

-
Support of inter-eNB UE Context Resume:

-
Retrieval of UE context for a UE which attempts to resume its RRC connection in an eNB different from where the RRC connection was suspended.
-
Load Management;
-
General X2 management and error handling functions:

-
Error indication;

-
Setting up the X2;

-
Resetting the X2;

-
Updating the X2 configuration data;

-
X2 Release;

-
X2AP Message Transfer;

-
Registration;

-
X2 Removal.

-
Mobility failure event notification and information exchange in support of handover settings negotiation;

-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation.
-
Paging support
-
Paging from one eNB to other eNBs within RAN-based paging area for a UE in Light Connection;

NEXT CHANGES
Y.20.2.2.19
Retrieve UE Context
The purpose of the Retrieve UE Context procedure is to retrieve the UE context for a UE which attempts to resume its RRC connection in an eNB (the new eNB) different from the eNB (the old eNB) where the RRC connection was suspended.

If the new eNB is able to identify the old eNB based on the Resume ID received from the UE, it triggers the Retrieve UE Context procedure towards the old eNB.

If the old eNB is able to match the UE context with the Resume ID included in the RETRIEVE UE CONTEXT REQUEST message it responds with the RETRIEVE UE CONTEXT RESPONSE message containing UE context information.

Upon resumption of the UE Context in the new eNB, the new eNB resumes the RRC connection and performs the S1-AP Path Switch procedure to establish a S1 UE associated signalling connection to the serving MME and to request the MME to resume the UE context and related bearer contexts in the EPC and update the downlink path. After the S1-AP Path Switch procedure the new eNB triggers release of the UE Context at the old eNB by means of the X2-AP UE Context Release procedure. For the support of light connection, DL data forwarding is to be supported following successful context retrieval from old eNB. 
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Figure y.20.2.2.19-x: Support of DL Data forwarding
Y.20.2.2.xx
X2 Paging procedure
The purpose of the X2 Paging procedure is to enable an eNB to trigger X2-based paging towards another eNB for a lightly connected UE. 
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Figure y.20.2.2.xx-1: Paging procedure
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