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1 Introduction
In WID [1], the following objectives were agreed:
· Signalling reduction to CN over S1 interface due to mobility and state transitions by hiding them from CN. (RAN2/3, Q3/2016) 
· Necessity of a new RAN based state (RAN2, Q3/2016)

In this document, we present our view on the necessity of a new UE state and the corresponding state transition to enter the connected state transmission with minimum number of signalling.

2 New UE state
According to the description in WID [1], by maintaining a lightweight connection between the UE and network, signalling overhead, including the S1 interface signaling overhead, can be further reduced between the UE and the network, similarly between the RAN and CN nodes, and UE battery consumption can be largely reduced. 
Therefore, the characteristics of light connection are outlined below:
· S1 connection is kept;

· No RRC connection between UE and eNB, i.e. UE performs idle state behaviours; 

· UE context is stored in RAN.
Taking into the above characteristics, some initial consensus on e.g. RAN initiated paging, UE controlled mobility, context fetch between eNBs are achieved in previous discussions. It is obvious that the characteristics and behavious of UE in light connection are different from either connected state or idle state. 
Besides, in NR discussion, an inactive state, which has the similar ideas with light connection, is presented by several companies and is possible to be introduced.
Therefore, in order to simplify the specification work without changing the existing connected and idle state machine and the associated procedures, to save the effort on UE state discussion for both NR and LTE, and meanwhile to accelerate the NR discussion, it is proposed to define light connection as a new UE state. This state can be named as light-connected state, or inactive state as called in NR. 
Proposal 1: It is proposed to define Light Connection as a new UE state. 
3 State transition to connected state
The current idle/connected transition procedure [2], which consists of RACH, RRC connection establishment, CN routing update, security activation, and RRC connection reconfiguration, cause significant singnalling overhead and large control plane latency. Considering the following working assumption can be achieved when UE is in light-connected state, UE can rapidly transfer to connected state through activating its RRC connection with the stored UE context, and accordingly the light-connected/connected transition procedure can be largely optimized and the number of messages required before data transfer can be largely reduced:

· UE is already attached and hence no authentication and attach procedures are required;

· UE context is always stored in RAN and hence context transfer related procedures from CN can be omitted.
As an example, the case of the UE initiating data transfer is considered here. First there are delays caused by RACH procedure. When UE starts to request UL resources, there is delay in the allocation of the UL resources, including processing delay in both UE and eNB, and transmission delay of allocation command and RRC connection setup related messages. If eNB has all the information for UE fast access, one message carrying UE identity, which informs eNB which UE attempts to access, can be used instead of 4-step RACH procedures.

After that, there is signaling delay between eNB and MME/CN because of updating routing information in CN and context transfer to eNB. It is probably that the most prominent delay is procedures in CN, which may be of several seconds (3 ̴ 5ms in the best case) for message transfer, therefore optimizations of and CN procedures are also beneficial. Our assumption as stated above is that UE context is always stored in RAN, therefore only one step to fetch UE context needs to be initiated. Furthermore, the UE context fetch step can be omitted if the target and the source is the same eNB or the target eNB has the UE context.
Finally, as UE and eNB have all the configuration information, C-plane can be active through one message from eNB. Considering routing update procedures can be performed at the same time of connection setup/active, the overall latency could be reduced significantly.
Figure 1 shows an optimum C-plane activation procedure taking into account all the consideration above. 


[image: image1.emf]UE eNB MME

1. UE Access

2.UE context 

fetch

3.Routing Switch Request

4. Processing 

delay in MME

5.Initial Context Setup Request

3. C-plane Activation


Figure 1: light-connected/connected transition procedure
The following table gives a rough calculation of time delay and message number during light-connected/connected transition if the above-descripted optimum procedure is applied.
	
	Number of messages
	Delay

	RAN msg transfer
	2 / 4
	1ms*2

	CN msg transfer
	0 / 2
	0ms / 4ms*2

	Processing delay
	
	2*2ms / 2ms*4

	Total
	2(w/o UE context fetch) / 4
	6ms(w/o UE context fetch)/18ms


Therefore, we believe it would be beneficial to adopt this simplified state transition procedure, in an effort to significantly reduce signaling overhead.
Proposal 2: UE context fetch between eNBs should be applied during light-connected/connected state transition.
Proposal 3: It is proposed to include the state transition procedure shown in figure 1 in the RAN2 TR 38.804[3].

4 Proposal
In this contribution, we have highlighted the necessity to adopt a new UE state and how to reduce signalling overhead during state transition in order to fulfil the objectives presented in WID [1], and conclude with the following proposals:
Proposal 1: It is proposed to define light connection as a new UE state. 
Proposal 2: UE context fetch between eNBs should be applied during light-connected/connected state transition.
Proposal 3: It is proposed to discuss up to what extend the state transition procedure shown in figure 1 is acceptable for RAN2. 
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