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1. Introduction
In this document we discuss several open issues for light connection.
2. Discussion
2.1. NAS awareness on light connection
CT1 concluded NAS needs to be aware of light connection. This can be done by AS indication to NAS upon entering light connection and leaving light connection.

Proposal 1:
AS informs NAS about entering and leaving light connection
2.2. PLMN selection
CT1 concluded that the UE in light connection does not perform PLMN selection. Firstly this means that the UE does not have to support NAS initiated PLMN search in light connection, i.e. UE’s Access Stratum won’t be asked for PLMN search in light connection. This aspect does not require any standard change.

It is possible today that cell selection results in PLMN selection. PLMN selection is not triggered as long as the UE stays in camped normally state, i.e. the UE can find a suitable cell. Impact to RAN2 specification is that the UE in light connection is unable to handle “any cell selection” state where the UE is supposed to find an acceptable cell of any PLMN to camp on. We think the easiest way to solve this problem is to let the UE transition to idle mode when any cell selection state is entered.
Proposal 2:
UE transitions to RRC_IDLE when the UE enters any cell selection state.
2.3. Paging
2.3.1. RAN notification area
We do not believe there is a consensus in RAN2 as to whether only the “cell list” option for RAN notification area configuration can sufficiently cover different network deployment scenarios. In NR RRC_INACTIVE discussion, some companies raised concern about the scalability of the cell list option. The same concern should apply to LTE light connection.
It was apparent in the email discussion [1] that companies have quite diverse views on the maximum size of cell list. We think it is very important to take a step back and discuss the requirement. We also believe operators’ input is valuable in this discussion.
Proposal 3:
Take the following steps for RAN2 discussion.
· Conclude on the maximum size (i.e. in terms of the number of cells) of the RAN notification area that the standard needs to support considering different deployment scenarios and constraints (e.g. X2).
· Conclude whether the cell list option to configure RAN notification area is sufficient to cover the maximum size as concluded above.

· If yes, agree not to introduce any additional form of RAN notification area configuration
· If no, agree to introduce RAN notification area identity broadcast and configuration of a list of RAN notification area identities.
2.3.2. UE behaviour upon reception of CN paging
The current working assumption is that the UE monitors CN paging in light connected state. The open point is the UE behaviour upon reception of CN paging. CN paging happens when the network is in idle mode (no S1 connection for the UE) while the UE considers it is in light connection. We think it is necessary to align the UE state to that of the network before responding to the CN paging. We propose that UE RRC takes the following three steps, 1) enter RRC_IDLE, 2) inform NAS about RRC connection release and 3) inform NAS about the paging reception.
We do not see a need for NAS to take any special action for light connection in this scenario. NAS behaviour is the same as existing scenario today that the UE receives RRC Connection Release from the eNB immediately followed by CN paging.
Proposal 4:
Upon CN paging, RRC enters RRC_IDLE, indicates to NAS about RRC connection release (release cause “other”) and then indicates the reception of CN paging.
2.4. Periodic RAN notification area update
CT1 recommended RAN to specify a periodic RAN notification area update procedure. We also think there must be a robustness mechanism for the network to distinguish the following two cases.

· The UE is in light connection without any UL and DL data.
· The UE is out of coverage (and even powered off).

Without any periodical checking of the UE status, in theory the network needs to keep UE’s S1 connection “forever” in those cases. There may be a few possible network based solutions, e.g. the network could implement a data inactivity timer and release the UE to idle mode when the timer expires. These solutions would not require any standardization. We however think that the safest is to have a standardized solution and the easiest is to follow the existing design of periodical TAU.
Such RAN level procedure can be simply realized by RRC connection resume procedure (with cause value “RAN notification area update”) triggered periodically by a timer configured by the network.
Proposal 5:
Introduce RRC connection resume procedure (with cause value “RAN notification area update”) triggered periodically by a timer configured by the network
2.5. Failure cases

2.5.1. RRC connection resume reject
CT1 concluded that the “fallback” after RRC connection resume reject is transparent to NAS. It is not entirely clear to us how the fallback to RRC connection establishment procedure can be done without NAS involvement. Today, RRC connection establishment is very much integrated with the connection request from NAS. We consider that RRC connection resume reject is rather a rare case in light connection as compared to CIoT user plane optimization. This is because in light connection the RAN notification area is configured by RAN, and so it is unlikely that the UE context is not available when the UE accesses the network. We therefore propose not to define any fallback procedure in RRC.
NAS needs a special indication from RRC so that the extended wait time is properly handled. The difference from the resume procedure in CIoT user plane optimization is that NAS is in EMM-CONNECTED mode when the RRC Connection Reject message is received, and the current NAS does not support the handling of extended wait time in EMM-CONNECTED. In order to support this exceptional case in light connection, RRC should forward the extended timer value to NAS together with an indication that RRC connection resume has failed.
Proposal 6:
UE enters RRC_IDLE in case of RRC connection resume reject
Proposal 7:
Introduce an indication to NAS about RRC connection resume failure in case of RRC connection resume reject.

2.5.2. Entering a cell not supporting light connection
Recovery mechanism is necessary when the UE in light connection enters a cell not supporting light connection. It is clear that the UE should not stay in light connection and the only choice is to transition to RRC_IDLE. To correct the state mismatch between the UE and the network, the UE can indicate to NAS about RRC connection release with release cause ‘RRC connection failure’ so that NAS initiates NAS recovery procedure.

Proposal 8:
UE enters RRC_IDLE when entering a cell not supporting light connection and inform NAS about the RRC connection release with release cause ‘RRC connection failure’
2.6. Inter-RAT mobility
RAN2 has not discussed how the inter-RAT mobility from LTE light connection should be handled. CT1 concluded that the UE enters idle/standby mode in the target RAT and performs a location update procedure. In order to address ISR scenario, NAS requires a special indication from RRC indicating that the inter-RAT mobility happened as part of cell reselection in light connection.
Proposal 9:
UE enters idle mode in the target RAT in case of inter-RAT cell reselection from LTE light connection.
Proposal 10:
Introduce an indication to NAS about inter-RAT cell reselection to other RAT in light connection.

2.7. Additional resume cause values
CT1 indicated that additional resume cause values should be supported. The intention is that NAS provides those cause values together with resume request. This means that RAN2 needs to change the current model of light connection that the resume procedure is triggered only by RRC.
Proposal 11:
Introduce NAS triggered RRC connection resume in light connection
Proposal 12:
In case of NAS triggered RRC connection resume, NAS indicates the resume cause (emergency or highPriorityAccess)
3. Conclusion
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