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Introduction
In RAN2#95bis meeting [1], RAN2 agreed that From MME point of view, lightly connected UE is in ECM_CONNECTED. And the following two modelling on RRC state and ECM state in light connection are defined as follows:
Modelling A : 	Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED from UE point of view. 
Modelling B : 	Lightly connected UEs are in RRC_IDLE with light connection indication and ECM_IDLE from UE point of view.
In this contribution, we present our view on both modelling and give our preference. 
Discussion
[bookmark: OLE_LINK9][bookmark: OLE_LINK7]In LTE, two RRC states, i.e. RRC_CONNECTED and RRC_IDLE, are supported. RRC_CONNECTED is specified to support large data transmission for a long period and service continuity as UE moving, while RRC_IDLE is specified for UE power efficiency. The two states can be characterised as follows,
RRC_CONNECTED
1. RRC connection is established
1. AS context stored in UE and eNB
1. Network controlled mobility
1. Support connected-DRX
1. Dedicated resources for data transmission
RRC_IDLE
a) No RRC connection is established
b) AS context stored in UE
c) UE controlled mobility
d) Support idle-DRX
e) Paging monitor
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In order to support fast mode transition, low latency and also idle-comparable power efficiency, light connection is proposed in LTE. In order to minimise the signalling overhead and resource cost within the acceptable UE power consumption, S1 connection is maintained but no RRC connection exists.
The light connected UE has an active S1 connection, therefore, upon downlink data arrival, SGW will send the DL data directly to the eNB in which S1 connection is kept for that UE. Considering the RRC connection is not existed, a RAN initiated notification procedure is agreed to be applied. RAN has the knowledge of UE’s location in the level of RAN-based notification area. One RAN-based notification area probably contains a few cells, in which the notification signalling is broadcasted. UE does not need to report its location update to RAN while moving within one RAN-based notification area. Upon UE moves from one RAN-based notification area to another, UE should report its location update to RAN and Core. Besides, since the RRC connection is released, the UE controlled mobility management (i.e. cell reselection) should be applied.
[bookmark: OLE_LINK59]Therefore, according to the agreed functions of a lightly connected UE and the above analysis, the characteristics of light connection are listed as follows:
1. S1 connection is maintained
1. RRC connection is released
1. AS context stored in UE
1. RAN initiated paging
1. UE controlled mobility
1. paging monitoring
1. Support DRX
In the following table, we compare the characteristics of light connection with both RRC_IDLE and RRC_CONNECTED. 
Table 1: Characteristics comparison for light connection and idle state
	Characteristics
	Light connection
	RRC_IDLE
	RRC_CONNECTED

	AS context stored in UE
	√
	√
	√

	Support UE specific DRX
	√
	√
	√

	RRC connection
	X
	X
	√

	Dedicated resources
	X 
	X
	√

	UE controlled mobility
	√
	√
	X

	Paging monitor for incoming data
	√
	√
	X



It is obvious that the main characteristics are the same between light connection and RRC_IDLE, especially from UE point of view. Therefore, in order to unify the UE behaviours in one state as much as possible and to simplify the specification work, it is proposed to define light connection as a substate of RRC_IDLE. 
Proposal 1: It is proposed to define Light Connection as a substate of RRC_IDLE. 
Regarding the ECM state from UE perspective, RAN2 sent an LS [2] to CT1 to inquire the issues on ECM state mismatch between the MME and UE. CT1 replied in [3] that CT1 needs more time to study. If no serious issues foreseen from CT1, we prefer to apply ECM_IDLE for UE in light connection.
Proposal 2: If no serious issues foreseen on ECM state mismatch between the MME and UE from CT1, we propose to apply ECM_IDLE for UE in light connection.
Conclusions
The paper discussed UE state in light connection and came to the following proposals:
Proposal 1: It is proposed to define Light Connection as a substate of RRC_IDLE. 
Proposal 2: If no serious issues foreseen on ECM state mismatch between the MME and UE from CT1, we propose to apply ECM_IDLE for UE in light connection.
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