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1.
Introduction
RAN2 agreed as below in #95 meeting, 
· When a "lightly connected" UE is paged (via RAN-initiated paging) or when any MO data/signaling is triggered, the UE will get back to be connected to eNB. The related procedure is FFS.

In this discussion paper we present our view about procedure of state transition on lightweight connection. 
2
Use of RRC Connection Re-establishment procedure
One of objectives of Light Connection is to achieve signaling reduction by hiding mobility and state transitions from CN. Therefore, a UE in LIGHTWEIGHT CONNECTED performs a UE based mobility like cell reselection mechanism in RRC_IDLE. Similarly in legacy network, a UE performs RRC Connection Re-establishment procedure e.g. due to RLF when a UE exceptionally performs UE based mobility i.e. cell selection in RRC_CONNECTED. The RRC Connection Re-establishment procedure is originally used only abnormal case. However, this procedure could fully cover cases of state transition from LIGHTWEIGHT CONNECTED state. Thus we could consider to re-use RRC Connection Re-establishment procedure for a lightweight connected UE.
Previously, the RRC Connection Re-establishment procedure was considered as successful only if the target eNB has a UE context. However, from Rel-13, the RRC Connection Re-establishment procedure is also considered as successful even if the target eNB has no UE context, thanks to ‘X2 context fetch’. Accordingly, it seems beneficial to re-use the RRC Connection Re-establishment procedure to support UE based mobility in LIGHTWEIGHT CONNECTED rather than to introduce a new procedure.
Proposal 1. We would prefer to re-use legacy RRC Connection Re-establishment procedure for a UE to enter RRC_CONNECTED.
Hereinafter, we describe how the RRC Connection Re-establishment procedure is applied to support LIGHTWEIGHT CONNECTED state. There could be two cases triggered RRC Connection Re-establishment procedure by a lightweight connected UE.
Case 1. Receiving paging or detecting uplink data/signaling in LIGHTWEIGHT CONNECTED state
In case 1, firstly, a lightweight connected UE transmits RRC Connection Re-establishment request message to ask for re-connection of the radio link. More specifically, what can be sent is

· physCellID : the Physical Cell Identity of anchor eNB

· reestablishmentcause : adding new cause (e.g. “updateinlightconnect”) 
· UE-identity : C-RNTI allocated by anchor eNB
Secondly, since a lightweight connected UE may move to new eNB in same RAN-based paging area, there should be a way to confirm that the corresponding eNB has UE context information. If there is no UE context in serving eNB, the UE context is fetched by the serving eNB from anchor eNB through ‘X2 context fetch’. A combination of physCellID and UE-identity, Re-establishment ID, in RRC Connection Re-establishment request message is an information that points anchor eNB. After ‘X2 context fetch’ is successful, ‘Path switch’ would be performed to inform that the UE has changed cell to core network.
Thirdly, serving eNB transmits a reception of RRC Connection Reestablishment. Then, UE resumes SRB and DRBs. 

Fourthly, the UE transmits RRC Connection Re-establishment Complete message to serving eNB after received RRC Connection Re-establishment message is normally processed. Following procedure is same as legacy procedure and RRC Connection Reconfiguration procedure is option
Proposal 2: Upon receiving paging or detecting uplink data/signaling in LIGHTWEIGHT CONNECTED, a UE transmits RRC connection re-establishment request message with legacy re-establishment ID and new re-establishment cause for indicating that the UE is in LIGHTWEIGHT CONNECTED.
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Figure 1. State transition from LIGHTWEIGHT CONNECTED to RRC_CONNECTED

Case 2. Moving out of a RAN-based paging area
Based on agreements, when a lightweight connected UE moves out of a RAN-based paging area, the UE should perform RAN-based paging area update procedure to notify to network. However, if there is no X2 interface be between anchor eNB and serving eNB, network could not fetch a UE context and then RAN-based paging area update procedure will fail. Therefore, a lightweight connected UE should be supported by ‘S1 context fetch’ during RAN-based paging area update procedure. If then, a lightweight connected UE transmit a RRC Connection re-establishment request message with s-TMSI for S1 context fetch.
Proposal 3: A RAN-based paging area update procedure should be supported by ‘S1 context fetch’.
Proposal 4: When a lightweight connected UE initiates RAN-based paging area update, UE-identity in RRC connection re-establishment request message should be s-TMSI for ‘S1 context fetch’.
After a successful ‘S1 context fetch’, we could consider options to vary the state which UE would move to. In order to enable that UE moves to specific state, we could add extra indicator in a RRC Connection Re-establishment. There may be three options.

Option A. RRC_CONNECTED

This option could be used when eNB detects a download data or signal for UE performing RAN-based paging area update procedure. If a UE receives a RRC Connection Re-establishment message with an indicator as RRC_CONNECTED, UE should resume SRBs for further transmission or receiving. It is similar to the case when a RRC Connection recovery occurs after radio link got broken during a transmission.
Option B. LIGHTWEIGHT_CONNECTED

When the source eNB1 wants to make the UE stays the same state, the source eNB1 send this indicator and an information of eNBs in same RAN-based paging area. Then, a UE would move to LIGHTWEIGHT CONNECTED state and the UE transmits a RRC Connection Re-establishment Complete message to source eNB1 after received RRC Connection Re-establishment message is normally processed. Finally, UE’s RRC Connection would be suspended. 
Option C. RRC_IDLE

This option may arise when the eNB would handle a traffic overload. With this option, after receiving a RRC Connection Re-establishment message, a UE transmits a RRC Connection Re-establishment Complete message to source eNB1. Then, the source eNB1 sends a RRC Connection Release message to the UE and the UE would release the RRC connection.
Proposal 5: A RRC Connection Re-establishment complete could be added a state transition indicator which means the state that UE is supposed to move after RAN-based paging area update.
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Figure 2. Paging area update procedure
Table 1. Comparison of RRC Connection Re-establishment Request field for lightweight connected UE
	
	RRC Connection Re-establishment Request field descriptions

	
	Legacy procedure
	Upon receiving paging or detecting uplink data/signaling
	Paging area update

	physCellID
	The Physical Cell Identity was connected to prior to the failure.
	The Physical Cell Identity of anchor eNB
	The Physical Cell Identity of anchor eNB

	reestablishmentcause
	Indicates the failure cause that triggered the re-establishment procedure.
{reconfigurationFailure, handoverFailure, otherFailure, spare1}
	a new cause
 (e.g. “updateinlightconnect”)
	a new cause 
(e.g. “updateinlightconnect”)

	UE-identity
	UE identity included to retrieve UE context and to facilitate contention resolution by lower layers.
 {C-RNTI}
	C-RNTI allocated by anchor eNB
	s-TMSI


3 Conclusion
In this discussion paper we have presented our views and considerations on state transition of the LTE light connection. 
Proposal 1. We would prefer to re-use legacy RRC Connection Re-establishment procedure for a UE to enter RRC_CONNECTED.

Proposal 2: Upon receiving paging or detecting uplink data/signaling in LIGHTWEIGHT CONNECTED, a UE transmits RRC connection re-establishment request message with legacy re-establishment ID and new re-establishment cause for indicating that the UE is in LIGHTWEIGHT CONNECTED.
Proposal 3: A RAN-based paging area update procedure should be supported by ‘S1 context fetch’.

Proposal 4: When a lightweight connected UE initiates RAN-based paging area update, UE-identity in RRC connection re-establishment request message should be s-TMSI for ‘S1 context fetch’.

Proposal 5: A RRC Connection Re-establishment complete could be added a state transition indicator which means the state that UE is supposed to move after RAN-based paging area update.
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