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1   Introduction
In the last RAN3 meeting RAN initiated paging in Light Connection has been discussed, and it was agreed that “eNB initiates RAN paging when it receives the DL data from SGW”.  It is still FFS whether the DL signalling also triggers the RAN initiated paging.
In this contribution, we will provide the analysis on the procedures when DL signalling arrives in the anchor eNB in Light Connection.
2   Discussion

In Light Connection, since the MME is transparent to state transition between “lightly connected” state and CONNECTED state, the DL signalling including S1 signalling or NAS signalling will be sent to the anchor eNB even if the UE is in “lightly connected” state. Once the anchor eNB receives DL signalling, there are 3 options regarding the subsequent process:
· Option1: trigger RAN initiated paging and indicate on S1 if necessary
In current X2 handover procedure, the source eNB may receive DL signalling while the UE has been switched to target eNB, in such case the source eNB will indicate “X2 Handover triggered” in S1 signalling response message or NAS NON DELIVERY INDICATION message to the MME so that the MME could know that the DL signalling is not delivered to UE.  In Light Connection, similar procedure could also be supported, i.e., the anchor eNB triggers RAN initiated paging in the paging area of the UE, if the UE responds paging in the anchor eNB, the anchor eNB could initiate Uu procedures for the DL signalling process. If the UE responds paging in other eNB in the paging area, the anchor eNB could indicate to the MME that the UE has moved out of the coverage of the anchor eNB by using a proper cause, such as “X2 Handover triggered” or a new failure cause “UE mobility in lightly connected state”, and the MME could re-send the DL signalling to new eNB once path switch is received from the new eNB as shown in figure 1.
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· Option2: trigger RAN initiated paging and forwarding DL signalling on X2
In this option, the anchor eNB triggers RAN initiated paging in the paging area of the UE, if the UE responds paging in the anchor eNB, the DL signalling could be delivered to the UE by anchor eNB. If the UE responds paging in other eNB in the paging area, the anchor eNB could forward the DL signalling to the new eNB as shown in figure2. The new eNB could precede the subsequent processing according the DL signalling. If the DL signalling is a S1 signalling, the new eNB need further provides result feedback to anchor eNB so that anchor eNB provides feedback to the MME for the S1 signalling.
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· Option3: fallback to MME paging

In this option, the anchor eNB responds to the MME with failure indication when receives DL signalling from MME while the UE is in lightly connected state. The MME could fallback to MME initiated paging in track area list to invoke the UE. Once the UE initiate paging response in new eNB, the subsequent procedure could be same as option1. 

It shall be noted that, in this option, as the eNB perform IDLE mode paging initiated by MME while the UE monitors paging in lightly connected state, the paging ID and paging DRX used by UE in lightly connection state shall be same as the paging ID and paging DRX used in IDLE mode, that means the MME needs to provide paging ID and paging DRX of the UE in IDLE mode to the anchor eNB before MME triggered paging, to be used in light connection, or the anchor eNB needs to provide these information to the MME.
The impacts of the 3 solutions could be summarized in the table1:
	
	S1 impact 
	X2 impact 
	Paging scope
	

	Option1 
	May need a new S1 failure cause 
	
	RAN based paging area
	

	Option 2 
	
	DL signalling forward 

DL signalling response
	RAN based paging area
	

	Option 3
	May need a new S1 failure cause.
The paging ID and paging DRX used by UE in lightly connection state shall be same as the paging ID and paging DRX used in IDLE mode.
	
	Tracking area list
	


In option 3 paging will be triggered in the whole tracking area list which may be larger than RAN based paging area, and it will be complicated to introduce the Paging ID and DRX coordination between anchor eNB and MME, therefore option3 is not preferred. For option1 and option2, option2 needs more specification efforts on X2 DL signalling forward and response, we slightly prefer to use option1. 
Comparing of these three options, option2 needs more specification efforts on X2 DL signalling forward and response than option1. n option 3 paging has to be triggered in the tracking area list scope which will lead to unnecessary Uu resource waste, and option3 needs to introduce the Paging ID and DRX coordination between anchor eNB and MME. Based on these, it is proposed to select option1 as the way forward.
Proposal 1: Upon reception of DL signalling, the anchor eNB could trigger RAN initiated paging.
Proposal 2:  If the UE responds paging in other eNB, the anchor eNB indicates a proper failure cause in S1 signalling response message or NAS NON DELIVERY INDICATION message to the MME so that the MME could resend the DL signalling to the new eNB after receiving the path switch.
3   Conclusion
In this paper, we provided the analysis on the procedures when DL signalling arrives in the anchor eNB in Light Connection, after comparison of the three options, we propose:
Proposal 3: Upon reception of DL signalling, the anchor eNB could trigger RAN initiated paging.
Proposal 4:  If the UE responds paging in other eNB, the anchor eNB indicates a proper failure cause in S1 signalling response message or NAS NON DELIVERY INDICATION message to the MME so that the MME could resend the DL signalling to the new eNB after receiving the path switch.
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