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1. Introduction
RAN2#95bis assumed a couple of modelling for Light Connection. On top of the two models, the progress was made as follows [1]; 

	Agreements


Modelling A Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED. 


Modelling B: Lightly connected UEs are in RRC_IDLE with light connection indication and ECM_IDLE.

0
UE should be configured into lightly connection by dedicated RRC signalling (i.e. RRC reconfiguration or RRC release). From MME point of view, lightly connected UE is in ECM_CONNECTED.

1.
When a UE exits from light connection into RRC_CONNECTED, UE should perform RAN level access control mechanism. For modelling A, SSAC is applicable. All the existing mechanisms of access control are applied for modelling B.

2.
The network should be able to reject access via a certain RRC cause sent via msg.3. For modelling B. The RRC cause is RRC resume cause.

2.1
For modelling B: the UE's NAS provides to UE's AS the call type and the RRC Resume Cause (similar to legacy when resuming/establishing the connection).

2.2
The RRC cause comes from AS layer for modelling A.

3.
The lightly connected UEs enter into legacy behavior in RRC connected via RRC procedure including three messages (i.e. request, response and complete). For Modelling A, the procedure should be RRC resume or reestablishment procedure. For Modelling B, the procedure should be RRC resume.

4.1
At least for modelling B, if RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup.

4.2. For modelling A, if RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup. But the feasibility should be considered in CT1.

4.3 For modelling A, if RRC reestablishment procedure is used by lightly connected UEs, legacy NAS recovery procedure will be triggered in the failure case.

5
To define a new optional radio capability within the UE-EUTRA-Capability IE for the UE to indicate its support of Rel-14 Light Connection operation.

FFS: UE should know whether a UE lightly connected function is supported or not in the cell.

FFS: The UE's NAS layer is aware when the UE is in light connection.


In this contribution, the further consideration for these modellings and are discussed. 

2. Discussion 

2.1. Modelling 
The agreements in the last meeting [1] could be categorized into the procedures when the UE (1) enters Light Connection, (2) successfully returns to RRC Connected and (3) be rejected and performs a fallback, as depicted in Figure 1, Figure 2 and Figure 3 respectively. 
For Modelling A, it’s still FFS whether RRC Connection Resume Request or RRC Connection Reestablishment Request should be used when the UE returns to RRC Connected from Light Connection. Conceptually, from the messaging perspective, RRC Connection Reestablishment Request is more suitable since the RRC connection is maintained, i.e., it’s not suspended due to the use of RRC Connection Reconfiguration for entering Light Connection. In addition, it was already agreed that the legacy NAS recovery is reused in the case of RRC Connection Reestablishment Reject [1]. Also, if RAN2 uses RRC Connection Resume Request, CT1 stated in their LS response that “Regarding RAN2's question about the feasibility of fallback to RRC Connection establishment in the case of modelling A, CT1 note that it is different from the fallback in the resume mechanism defined in Rel-13 which is only used for the UE in EMM-IDLE mode.” [2]  So, it’s preferable to use RRC Connection Reestablishment Request when the UE returns to RRC Connected. 

Proposal 1 For Modelling A, RRC Connection Reestablishment Request should be sent when the UE needs to return to RRC Connected from Light Connection. 
Although one of the approaches would be for RAN2 to ask CT1 for assistance with the modelling issue, we should note that “CT1 have taken a preliminary discussion on both modelling A and B and observed potential impacts on both modelling A and B. But, it would be difficult to provide the answers promptly without deep analysis on this issue.” [2] So, RAN2 should decide on its own which modelling to go with. 
Observation 1 RAN2 needs to decide which modelling to be applied to Light Connection, and inform of the decision and details to CT1. 
As discussed in [3], the first statement of WI objectives stated “The objective of this work item is to reduce the radio and network interfaces signalling overhead, and improve the UE access latency as well as UE power consumption for all device types” [4], i.e., the work should consider the radio signalling overhead and UE access latency reductions as well as all device types, i.e., not just MTC UEs but also normal LTE UEs such as smartphones. Regarding MTC type traffic, it was already optimized by RRC Connection Suspend/Resume in Rel-13 and it’s of course applicable to normal LTE UEs [5]. But it’s not the same for non-MTC type traffic, e.g., assuming the condition of “tentatively data inactive”. So, Rel-14 work should instead focus on the reduction of signalling and access latency for typical LTE UEs, e.g., smartphone traffics, based on Modelling A. 

Observation 2 Light Connection should take into account of radio overhead and UE access latency reduction for all types of traffic including those applicable for smartphone usage and not limiting to MTC type traffic, which was already optimized in Rel-13. 

Proposal 2 RAN2 should agree with Modelling A for Light Connection. 
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Figure 1  Procedures when the UE enters Light Connection
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Figure 2  Procedures when the UE returns to RRC Connected (successful case)
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Figure 3  Procedures when the UE returns to RRC Connected (fallback case)
Note: Each (number) is associated with the agreement number in section 1. 
2.2. Cells not supporting Light Connection 
Regardless of the choice of modelling, it’s FFS that “UE should know whether a UE lightly connected function is supported or not in the cell.” [1] RAN2 agreed that “Performing cell reselection based mobility, the same cell reselection mechanism in RRC IDLE” [6]. So, the UE behaviour just follows the idle mode procedure [7] in terms of cell reselection, as long as all the eNBs in a network support the return from Light Connection to RRC Connected. Although It might be up to NW implementation, Rel-13 didn’t assume all eNBs in a network supports the new features, e.g., eDRX-Allowed for eDRX, voiceServiceCauseIndication for VoLTE Establishment Cause, up-CIoT-EPS-Optimisation and cp-CIoT-EPS-Optimisation for RRC Connection Resume and data over NAS respectively [8]. So, it’s worth discussing whether it can be assumed that all eNBs in a network support Light Connection. 

Proposal 3 RAN2 should introduce an indication in SIB2 if the cell supports Light Connection, i.e., if the UE is allowed to send an RRC message for the request to return to RRC Connection from Light Connection. 
If some eNBs don’t support Light Connection, the question is how the UE should behave, since the UE may become unreachable from RAN paging. One of possibilities is for the UE to prioritize the cell supporting Light Connection as much as possible. Another possibility is for the UE to transition to RRC IDLE whenever it reselects a cell not supporting Light Connection. RAN2 should consider the details of UE-based mobility during Light Connection. 

Proposal 4 If Proposal 3 is agreeable, RAN2 should discuss the expected UE behaviour during the idle mode procedure, e.g., cell reselection. 
2.3. Awareness of data inactivity during RRC Connected 

Since “A UE enters into "lightly connected" by RRC signalling” [6], the serving cell needs to determine when to trigger the UE to enter Light Connection.  One of the possible implementations is for the serving cell to monitor the traffic behaviour and trigger the UE to enter Light Connection due to the UE’s inactivity for a period of time [9]. Since this mechanism relies on the expected traffic behaviour, if the estimation of the expected traffic is inaccurate then the signalling overhead may actually increase, e.g., due to frequent transitions between Light Connection and RRC Connected, or the chance to entering Light Connection is missed. While expected MTC-type traffic can be easily estimated, LTE-type traffic, esp. smartphone’s traffic behaviour, may not be as easy for the NW to predict. Therefore, it may be necessary for the UE to provide some assistance information since the UE has a better knowledge/control of its traffic behaviour.  So, it’s worth considering whether the serving cell may configure the UE to provide certain assistance information to allow the eNB to make a better decision to trigger the UE to Light Connection. 

Proposal 5 RAN2 should discuss whether the serving cell may configure the UE to provide assistance information to allow the eNB to make a better decision on when to trigger the UE to enter Light Connection. 

If Proposal 5 is agreeable, the assistance information may have some similarity to the existing Power Preference Indicator (PPI) and/or MBMS Interest Indication (MII) [8]. With PPI, the UE may inform of lowPowerConsumption when its power consumption is preferred to be optimized by e.g., longer DRX cycle. The MII was used to inform of the MBMS frequencies of interest and the priority between Unicast and MBMS e.g., when the handover to the frequency is preferred. In this case, the UE may inform the serving cell when it is appropriate for the UE to enter Light Connection; in other words, the UE may send the assistance information when the data transmission/reception has been or will be inactive within a certain duration. The details and necessity of any additional assistance are FFS, e.g., UE’s expected inactive time. 

Proposal 6 RAN2 should consider if the UE should send the assistance information upon data inactivity. 
3. Conclusion 
In this contribution, further consideration of the modelling is discussed. In addition, two issues related to UE behaviour/assistance are provided.  RAN2 is kindly asked to take into account the observations/proposals below: 
Proposal 1
For Modelling A, RRC Connection Reestablishment Request should be sent when the UE needs to return to RRC Connected from Light Connection.
Observation 1
RAN2 needs to decide which modelling to be applied to Light Connection, and inform of the decision and details to CT1.
Observation 2
Light Connection should take into account of radio overhead and UE access latency reduction for all types of traffic including those applicable for smartphone usage and not limiting to MTC type traffic, which was already optimized in Rel-13.
Proposal 2
RAN2 should agree with Modelling A for Light Connection.
Proposal 3
RAN2 should introduce an indication in SIB2 if the cell supports Light Connection, i.e., if the UE is allowed to send an RRC message for the request to return to RRC Connection from Light Connection.
Proposal 4
If Proposal 3 is agreeable, RAN2 should discuss the expected UE behaviour during the idle mode procedure, e.g., cell reselection.
Proposal 5
RAN2 should discuss whether the serving cell may configure the UE to provide assistance information to allow the eNB to make a better decision on when to trigger the UE to enter Light Connection.
Proposal 6
RAN2 should consider if the UE should send the assistance information upon data inactivity.
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