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1.
Introduction
RAN2 agreed as below in #95 meeting, 
· The ECM state is ECM-CONNECTED, from perspective of network. From UE perspective the state is FFS.

· 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 impacts of CSFB in lightweight connection. 

2.
 
A CS fall back in lightweight connection
A CSFB (Circuit Switched Fall Back) enables Circuit Switch RAT based voice and supplementary services to be offered together with LTE access. To achieve Circuit Switched service while a UE is camped on LTE, the MME and MSC servers are interconnected via the SGs interface. When the MSC receives an incoming call, the MSC delivers the CS paging message to the MME over a SGs interface.
If a UE is in RRC_IDLE, the eNB forwards the paging message which contains CN domain indicator to the UE. However, S1 connection is already established for the UE, the MME sends CS service notification message to UE with NAS signaling. Since, a S1 connection of a UE in lightweight connection is active, we should consider about impacts of CSFB in lightweight connection. 

If the MME accepts the paging request and a NAS signaling connection exists, the MME would send the CS Service Notification message to the UE. Since, a lightweight connected UE is allowed to perform an UE based mobility i.e. cell reselection, there should be a RAN-based paging procedure for a CS paging. For a CS paging, we could re-use legacy paging message with CN domain indicator. 
Proposal 1. When the MME receives the CS paging message over a SGs interface and has S1 connection of a lightweight connected UE, RAN-based paging procedure for CS paging would be needed. However, this procedure can be easily supported by legacy RRC paging message.
When a lightweight connected UE receives a RAN-based paging for a PS paging from an eNB, there is no need to provide the paging information to upper layer since there is already connection. However, in case of CS paging, a lightweight connected UE should forward the information of ue-Identity and the cn-Domain to the upper layer for initiating CSFB procedure.
Proposal 2. When a lightweight connected UE receives a RAN-based paging for a CS paging, the UE should forward the received paging record to the upper layer for NAS to initiate CSFB procedure according to legacy procedure.
Then, RRC Connection Re-establishment procedures for re-connecting radio link is initiated by the UE NAS for triggering Extended Service Request procedure. Then, a lightweight connected UE transmits a RRC Connection Re-establishment request message with reestablishmentcause such as “updateinlightconnect” and Re-establishment ID which is a combination of cell ID of anchor eNB and C-RNTI allocated by anchor eNB.
After receiving a reception of RRC Connection Reestablishment, a lightweight connected UE resumes SRB. Then, a lightweight connected UE could transmit an Extended Service Request message piggybacked on a RRC Connection Re-establishment complete. If RRC Connection Re-establishment complete carries a NAS message for CS service in a single step, it would be efficient to reduce additional signal.
Proposal 3. After successful SRBs resume, a lightweight connected UE could transmit an Extended Service Request message piggybacked on a RRC Connection Re-establishment complete.
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3.

Conclusion
In this discussion paper we have presented our views and considerations about CS fall back in lightweight connection.
Proposal 1. When the MME receives the CS paging message over a SGs interface and has S1 connection of a lightweight connected UE, RAN-based paging procedure for CS paging would be needed. However, this procedure can be easily supported by legacy RRC paging message.

Proposal 2. When a lightweight connected UE receives a RAN-based paging for a CS paging, the UE should forward the received paging record to the upper layer for NAS to initiate CSFB procedure according to legacy procedure.

Proposal 3. After successful SRBs resume, a lightweight connected UE could transmit an Extended Service Request message piggybacked on a RRC Connection Re-establishment complete.
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