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1.
Introduction
RAN2 agreed as below in #95 and #95bis meetings, 
· The UE specific paging area configuration, defined in term of cell list or new list of paging area ID, shall be supported by dedicated and/or broadcast RRC signaling. Further optimization and down selection can be considered.
· FFS: UE should know whether a UE lightly connected function is supported or not in the cell.
· 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. Detail FFS; the design should aim minimizing signaling and configuration overhead (e.g. cellIdentity could be used instead of global cell id).
In this discussion paper we present our view on exceptional case in lightweight connection and the FFS.
2
Discussion 
In lightweight connection, a UE in LC performs UE based mobility while ECM state is ECM_CONNECTED from perspective of network. Therefore, the RAN-based paging area update (PAU) mechanism is important because a UE in LC need to inform the UE’s location to network. If the PAU does not perform properly, a UE in LC will not receive a paging message at all or will receive a paging message after a quite long time. Thus, it is worth to consider various possible cases in the PAU.
2.1 Initiation of PAU

A UE in LC would need to initiate PAU procedure whenever it crosses the RAN-based paging area boundary. Therefore, a UE in LC should be able to determine whether the UE has entered in a new RAN-based paging area or not and this determination depends on how the RAN-based paging area is configured. Although, RAN2 does not reach to an agreement about RAN-based paging area configuration yet, RAN-based paging area configuration could be largely divided into two options – one is ‘list of paging area ID’ and the other is ‘Cell list’.
If the RAN-based paging area is configured by paging area ID, a cell needs to broadcast a paging area ID. Therefore, a UE in LC could know that the UE has moved out of the RAN-based paging area via broadcasting message such as System Information. Also, the UE know whether a new cell is supported lightweight connection feature or not.
Observation 1. With ‘list of paging area ID’ option on RAN-based paging area configuration, a UE in LC could know the information related lightweight connection feature of a new cell via broadcasting message.

If the RAN-based paging area is configured by cell list, a UE in LC could only know whether the UE has moved out of the RAN-based paging area or not though comparing a cell list. With this option, a UE in LC could not know the new cell information related lightweight connection feature until RAN-based paging area update procedure is completed.

Observation 2. With ‘cell list’ option on RAN-based paging area configuration, a UE in LC could know the information related lightweight connection feature of a new cell after PAU is finished.
However, regardless of whether a cell supports a lightweight connection feature or not, there should be a PAU to make a UE in LC as RRC_IDLE and to trigger a release of S1 connection. If RAN2 assumes a UE in LC as RRC_CONNECTED, there should be the PAU to make the UE as RRC_IDLE from RRC_CONNECTED and to trigger a release of S1 connection. On the other hand, even if RAN2 assumed a UE in LC as RRC_IDLE, the PAU is necessary to trigger a release of S1 connection. Consequentially, the PAU procedure will fail in above situation but the PAU procedure will trigger a S1 connection release of a UE in LC and a release of a UE CONEXTE in anchor eNB.

Observation 3. If a UE in LC moves to a cell which does not support lightweight connection feature, the PAU is needed in order to trigger a release of S1 connection of a UE in LC.

Proposal 1. UE does not necessarily need to know whether a lightweight connection feature is supported or not in the cell. However, if necessary by network, it could be possible.

2.2 PAU procedure

As we know, the discussion on state transition procedure from lightweight connection to RRC_CONNECTED is also in progress. The state transition procedure from lightweight connection to RRC_CONNECTED is largely divided into two options: Re-establishment procedure and Resume procedure.
For comparison, let’s assume an exceptional case where a UE in LC moves to a cell which does not support a lightweight connection.

Firstly, upon detecting a cell out of the RAN-based paging area, a UE in LC transmits RRC connection resume request with the indication for lightweight connection. If the cell supports only Rel-13 UP CIoT feature, even though to resume a connection fails, to resume with fallback could be successful. However, from the perspective of the network, network strangely receives resume message while UE is in ECM_CONNECTED. Legacy resume procedure was performed while UE is in ECM_IDLE. Therefore, for using model A-2, further discussion will be required.

Observation 4. With resume procedure for PAU, since condition for the resume procedure is different from the Rel-13 UP CIoT feature, additional handling will be required for failure of PAU. 
Secondly, with re-establishment procedure, the re-establishment procedure will eventually fail. Since the cell does not have a valid UE context, the network will send a RRC Connection Re-establishment Reject message. After which, a UE in LC transits to RRC_IDLE and this is very natural flow.
Observation 5. With re-establishment procedure for PAU, there is no additional handling for failure of PAU. 
3 Conclusion
In this discussion paper we have presented our views and considerations on PAU in lightweight connection. We made the following observations and proposal:
Observation 1. With ‘list of paging area ID’ option on RAN-based paging area configuration, a UE in LC could know the information related lightweight connection feature of a new cell via broadcasting message.

Observation 2. With ‘cell list’ option on RAN-based paging area configuration, a UE in LC could know the information related lightweight connection feature of a new cell after PAU is finished.
Observation 3. If a UE in LC moves to a cell which does not support lightweight connection feature, the PAU is needed in order to trigger a release of S1 connection of a UE in LC.

Proposal 1. UE does not necessarily need to know whether a lightweight connection feature is supported or not in the cell. However, if necessary by network, it could be possible.

Observation 4. With resume procedure for PAU, since condition for the resume procedure is different from the Rel-13 UP CIoT feature, additional handling will be required for failure of PAU. 
Observation 5. With re-establishment procedure for PAU, there is no additional handling for failure of PAU. 
