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1. Introduction
RAN#71 approved the new WI on Signalling reduction to enable light connection for LTE [1] and RAN2”93bis reached a couple of agreements as working assumptions [2]; 

	In the study phase, investigate potential solutions for the following aspects, taking into account both UE mobility and traffic pattern:
· Signalling reduction due to handover, considering UE centric mobility, e.g. cell (re)-selection. (RAN2/3, Q3/2016) 
· Signaling reduction due to Paging, considering limiting the Paging transmission within a more limited area. (RAN2/3, Q2/2016) 
· Signalling reduction to CN over S1 interface due to mobility and state transitions by hiding them from CN. (RAN2/3, Q3/2016) 
· UE context storage and retrieval along with UE mobility across different eNBs. (RAN3/2, Q3/2016)
· Necessity of a new RAN based state (RAN2, Q3/2016)

Then, based on the conclusion of the study phase, specify the corresponding solutions.


	=>
Work assumption to study the paging enhancement is “S1 connection of a UE lightly connected is kept and active, in order to hide the mobility and state transitions from CN”

=>
Work assumption: Light connected UE can be addressed only by the trigger of paging initiated by eNB or MME. 


These official statements in [1]
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[2] already imply to make RAN2 discuss on some sort of Light Connection condition from Q3, i.e., August meeting, or even starts from this meeting. 

In this contribution, the general issues in Light Connection other than paging aspects are identified.
2. Discussion
The working assumptions agreed in the last meeting uses the terminology “a UE lightly connected” or “Light connected UE” [2], which is one step ahead of the WI title, i.e., Light Connection is somewhat related to UE’s condition. The objective of WID also states “Necessity of a new RAN based state” and “the solution can consider reusing the Suspend/Resume procedure” [1]. So, it’s one of important aspects how to model the light connection, e.g., reusing the RRC Suspend/Resume concept or introducing a new RRC state, wherein we also briefly discuss it in [3]. 
Observation 1 Modelling of Light Connection may be discussed together with paging enhancements. 
Regardless of the modelling of Light Connection for paging, the following aspects could be discussed as agreed in the WID [1]; 
	The solution shall apply for both mobile-originated and mobile-terminated data.

The solution shall enable the UE power consumption to be comparable to that one in RRC_IDLE.


In general, the features to be adopted for Light Connection should be compared against the existing features as discussed in the following sections. 
2.1. General features 
2.1.1. Data transmission and reception aspects (DL/UL/SL) 

If the Light Connection is introduced, it needs to be clarified whether the Light connected UE is required to perform data transmission and reception, i.e., downlink (DL), uplink (UL) and sidelink (SL). In the existing IDLE mode, only SL is allowed with “softly” controlled by the eNB, i.e., Type 1 or Mode 2 transmission within the configuration provided in SIB18/19 [4]
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[5], while DL and UL needs the control signalling in advance, e.g., Paging, RACH and/or RRC Connection Request [5][6]. In Connected mode, DL and UL are “tightly” controlled by the eNB, i.e., DL assignment and UL grant [6], while SL may require tight control, i.e., Type 2B or Mode 1 transmission by dedicated resource or SL grant [5]
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[6], depending on the eNB’s preference. 
Proposal 1 RAN2 should discuss on what the UE behaviour is for data transmission/reception over Downlink, Uplink and Sidelink in Light Connection. 
2.1.2. Measurements and reporting aspects (CSI/RLM/RRM) 
UEs in Connected perform the various types of measurements, i.e., CSI measurement, RLM measurement and RRM measurement, as well as measurement feedback/reporting [7]. On the other hand, UEs in IDLE only perform RRM measurement for cell reselection without reporting, i.e., UE-based mobility [4].  With Light Connection, it is necessity to discuss which of these measurements and feedback/reporting needs to be supported, which should depend on whether Light Connection is more like CONNECTED or IDLE. 
Proposal 2 RAN2 should discuss which measurement and reporting mechanisms, CSI feedback, RLM/RRM measurements, needs to be supported for Light Connection. 
2.1.3. Activation and deactivation aspects (SCell, SPS)
The SCell(s) could be configured for Carrier Aggregation and Dual Connectivity [5], and these are activated or deactivated by e.g., the MAC Control Element [6]. Also, SPS is configured for efficient delivery of e.g., VoLTE [5], and it’s activated by PDCCH scrambled with SPS-RNTI [6]. In the current specification, SCell(s)/SPS are de-configured when the UE transitions to IDLE, and it’s reconfigured as needed when/after the UE transitions back to Connected.  With Light Connection, it’s also necessary to define whether SCell(s) and SPS are deactivated or even de-configured. 
Proposal 3 RAN2 should discuss whether SCell(s) and SPS is deactivated or de-configured, when the UE transitions from CONN to Light Connection. 
2.1.4. Assistance information from UE aspects 

The current RRC supports many indications from the UE to assist with the eNB’s functional control of various mechanisms, i.e., Proximity Indication, In-device Coexistence Indication, UE Assistance Information (Power Preference Indication), MBMS Interest Indication, MBMS Counting Response and Sidelink UE Information [5]. In PHY layer, the sounding reference signal, SRS, is also used e.g., to estimate UL channel [7]. In Light Connection, it is necessary to discuss if any of the indications should still be supported by the UE. 
Proposal 4 RAN2 should discuss whether the UE in Light Connection continues the eNB assistance with Proximity Indication, In-device Coexistence Indication, UE Assistance Information, MBMS Interest Indication, MBMS Counting Response, Sidelink UE Information, and SRS. 
2.2. Other features 
2.2.1. Dual Connectivity 

In addition to SCell(s) discussed in section 2.1.3, it may be defined whether PSCell should be de-configured when the UE moves into Light Connection. If the PSCell is still applicable in Light Connection, it should also be discussed whether SCG Failure Indication [5] needs to be declared. 
Proposal 5 RAN2 should discuss whether PSCell is de-configured, when the UE moves into Light Connection. 
2.2.2. WLAN Interworking/aggregation (RALWI, RCLWI, LWA, LWIP) 

In Rel-12 and Rel-13, a couple of mechanisms for WLAN Interworking were developed, i.e. RAN-assisted and RAN-controlled LTE-WLAN Interworking solutions, RALWI/RCLWI. The LWI mechanisms allow the NW to control UE in Connected its traffic steering to/from WLAN by the dedicated RAN assistance parameter or the steering command [5]. After the UE transitions to IDLE, the configuration, which was set when the UE was in Connected, is still applicable during T350 is running [5]. In addition for RALWI, SIB17 may provide the RAN assistance parameters and controls the UE in IDLE as well as in Connected.  It should be further discussed how the UE performs RALWI/RCLWI under Light Connection. 
Proposal 6 RAN2 should discuss how the UE performs RALWI/RCLWI during Light Connection. 

In Rel-13, a set of WLAN aggregation solutions were specified, i.e., LTE-WLAN Aggregation (LWA) and one using IPsec tunnel (LWIP) [7]. The LWA bearer is routed over WLAN link and terminated at the eNB and the UE. Considering the Light Connection over Uu, it also needs to be clarified how the LWA configuration and LWA bearer(s) are handled when the UE is in Light Connection. 
Proposal 7 RAN2 should discuss how the LWA bearer(s) is handled in Light Connection. 
2.2.3. MDT 
The minimization of drive test, MDT, was introduced in Rel-10 and continuously enhanced onward. The MDT consists of two modes, i.e., Logged MDT for IDLE/Connected modes and Immediate MDT for Connected mode [8]. The MDT measurement log is sent over the measurement reporting when the UE is in Connected [5], wherein the logging continued even if the UE is in IDLE, in case of Logged MDT.  For Light Connection, it has to be discussed which MDT mode is supported. 
Proposal 8 RAN2 should discuss which MDT mode is supported for UEs in Light Connection. 

2.2.4. MCLD 
The multi-carrier load distribution, MCLD, supports the two redistribution mechanisms, the continuous redistribution scheme (CRS) and the one-shot scheme (OSS). These mechanisms is provided the redistribution parameter in SIB3/SIB5, and the UE in IDLE selects the redistribution target according to its IMSI upon either T360 expiry (CRS) or reception of the redistribution indication within the paging (OSS) [4]
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[5].  For Light Connection, the load redistribution mechanisms may be applicable since current assumption is that the UE should perform UE-based mobility [9]
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[10]
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[11]. 
Proposal 9 RAN2 should discuss whether load redistribution is supported in Light Connection. 
In addition to above, it may also have to discuss whether any enhancements are needed in the current features due to the introduction of Light Connection, e.g., some special handling such as an implicit deactivation/ de-configuration. 
Proposal 10 Additionally, RAN2 should also discuss whether any enhancements are necessary for the existing features due to the introduction of Light Connection. 
3. Conclusion 
In this contribution, the potential issues other than the paging aspect are identified for the introduction of Light Connection.  RAN2 is kindly asked to take into account the observations/proposals below: 
Observation 1
Modelling of Light Connection may be discussed together with paging enhancements.
Proposal 1
RAN2 should discuss on what the UE behaviour is for data transmission/reception over Downlink, Uplink and Sidelink in Light Connection.
Proposal 2
RAN2 should discuss which measurement and reporting mechanisms, CSI feedback, RLM/RRM measurements, needs to be supported for Light Connection.
Proposal 3
RAN2 should discuss whether SCell(s) and SPS is deactivated or de-configured, when the UE transitions from CONN to Light Connection.
Proposal 4
RAN2 should discuss whether the UE in Light Connection continues the eNB assistance with Proximity Indication, In-device Coexistence Indication, UE Assistance Information, MBMS Interest Indication, MBMS Counting Response, Sidelink UE Information, and SRS.
Proposal 5
RAN2 should discuss whether PSCell is de-configured, when the UE moves into Light Connection.
Proposal 6
RAN2 should discuss how the UE performs RALWI/RCLWI during Light Connection.
Proposal 7
RAN2 should discuss how the LWA bearer(s) is handled in Light Connection.
Proposal 8
RAN2 should discuss which MDT mode is supported for UEs in Light Connection.
Proposal 9
RAN2 should discuss whether load redistribution is supported in Light Connection.
Proposal 10
Additionally, RAN2 should also discuss whether any enhancements are necessary for the existing features due to the introduction of Light Connection.
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