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1. Introduction 
For RAN initiated paging, there is some open issues as follows: 

· The content is X2 paging is unclear

· The anchor eNB is lack of some necessary information to trigger the RAN initiated paging. These necessary information used to be provided by the S1 paging message but the MME initiated paging may not triggered since the MME treats the UE in connected mode. 

· The eNB handling is unclear in case of RAN paging failure
2. This paper analyze the above issue and provide proposalsDiscussion
2.1  Content of Paging over X2

Tabular -1 Analysis of the paging parameter for RAN initiated paging
	Paging parameters in S1 paging message
	Whether it is required for Paging over X2
	Reasons

	UE Identity Index value
	Yes
	

	Extended UE Identity Index Value
	Yes
	

	NB-IOT UE Identity Index value
	Yes
	

	UE Paging Identity
	Yes, but the content is TBD
	A paging identify is required but which is unclear
S-TMSI, Resume ID, C-RNTI…

	Paging DRX
	Yes
	

	CN Domain
	Yes
	It is related to CSFB, when the paging is initiated by CSFB, the CN Domain should set to CS. 

	TAI List
	TBD 
	Depend on the Paging area configuration
 

	CSG Id list
	Yes
	If included, the E-UTRAN may use the list of CSG IDs to avoid paging the UE at CSG cells whose CSG ID does not appear in the list.

	Paging Priority
	Yes
	

	UE Radio Capability for Paging
	Yes
	

	Assistance Data for Paging
	TBD
	

	Paging eDRX Information
	No
	eDRX is the power saving configuration which is not activated in LC mode

	
	
	Furthermore, if the power saving related operation is allowed for UE in LC mode, the power saving related information is also required for paging.


Proposal1: It is proposed to take the Tabular -1 into account for RAN initiated paging. 

2.2  The required information over S1 for RAN initiated paging
The triggers for RAN initiated paging may include: S1 paging is received, DL data arrives, CP signaling is received.

If the RAN initiated paging is triggered by reception of DL data, the anchor eNB is lack of some necessary information to trigger the RAN initiated paging. These necessary informations used to be provided by the S1 paging message but the MME initiated paging may not triggered since the MME treats the UE in connected mode. 

In order to support the RAN initiated paging is required, the necessary information should be provide to the eNB in advance, e.g. in the Initial UE Context Setup message, S1 Handover Request message.
The following table lists the required information.
Tabular -2 Analysis of the paging information over S1 for RAN initiated paging
	Paging parameters in S1 paging message
	Whether obtain it from the MME in advance
	Reasons

	UE Identity Index value
	Yes
	It is deduced from IMSI and is mandatory for calculation of PF and PO. Since the IMSI is not known by the serving eNB for safety. The LC eNB still needs the UE identify index value to calculate the PF for the RAN initiated paging.

	Extended UE Identity Index Value
	Yes
	

	NB-IOT UE Identity Index value
	Yes
	

	UE Paging Identity
	TBD

S-TMSI, Resume ID, C-RNTI
	It is required for paging. But the paging identify from MME is IMSI or S-TMSI. The IMSI is not suggested and the eNB may already know the S-TMSI. Which identify should be used still TBD. Pending to RAN2.


	Paging DRX
	TBD
	It is still TBD. Pending to the whether the default paging DRX of the eNB is enough for RAN initiated paging. 


	CN Domain
	No
	It is related to CSFB, when the paging is initiated by CSFB, the CN Domain should set to CS. However, since in active mode, the MME initiated the paging still required for CSFB MT call. So for the UE in light connection, the eNB just initiated the RAN side paging according to the received S1 paging message.

It seems the LC eNB doesn’t need to obtain it in advance.



	TAI List
	Yes
	It seems beneficial to configure the LC paging area: e.g. the configured paging cell list or PA should not beyond the coverage of the UE’s TA list. 

It may be used for the LC eNB to avoid forwarding the paging to the eNB out of the TAI list of the UE even if the eNB is the neighbor of the LC eNB 

	CSG Id list
	Yes
	In MME initiated paging, it is used for the eNB to void paging the UE in the CSG cell where the UE is member. It seems also useful for the RAN initiated paging. 


	Paging Priority
	No
	The paging priority is dedicated for each paging of each UE. The situation for paging priority is complicated. E.g.

· For DL data initiated paging, it is related to ARP of the bearer.

· For CSFB MT call triggered paging, it is related to the priority indicated by the MSC. 

· It also related to the paging policy configured with the operator. 
LC eNB doesn’t need to obtain it in advance.

	UE Radio Capability for Paging
	No
	The LC eNB has already known it 

	Assistance Data for Paging
	No
	The eNB has already known it

	Paging eDRX Information
	No
	eDRX is the power saving configuration which is not activated in LC mode

	
	
	Furthermore, if the power saving related operation is allowed for UE in LC mode, the power saving related information is also required for paging.


Proposal2: It is proposed to take the Tabular -2 into account for RAN initiated paging. 
2.3  RAN initiated Paging failure

· Open Issue5: eNB handling of unreachable UE in case of RAN paging failure

· If the DL data or signalling arrives at the eNB for a light connected UE, in case the RAN based paging failed (e.g. poor radio, or power off, etc), how to inform the Core Network that the UE is unreachable (e.g. in support of “Messages-Waiting” function in SMS)?

· Potential eNB handling is that the eNB triggers the S1 UE context release, and before that send NAS NON DELIVERY INDICATION to the MME if needed.

· There is no agreement on the mentioned handling above, to be continued next meeting.

Probably, upon no paging response, the anchor eNB may repeat multiple paging attempts to decide paging failure. So the paging failure should be treated as that anchor eNB has tried its best but the UE is out of anchor eNB’s reach.

Based on this understanding, anchor eNB can initiate the UE context release with the reason: Radio Connection with UE Lost (one of the cause value 36.413). According to this reason, the MME understand the UE is unreachable or may trigger MME initiated paging. The MME can also response to SMC centre correctly.

Observation: the anchor eNB can trigger the UE context release to the MME in case of paging failure.
3. Conclusion 

This paper analyzes the content of Paging over X2, the required information over S1 for RAN initiated paging and RAN initiated Paging failure and proposes as follows: .

Proposal1: It is proposed to take the Tabular -1 into account for RAN initiated paging. 

Proposal2: It is proposed to take the Tabular -2 into account for RAN initiated paging. 

Observation: the anchor eNB can trigger the UE context release to the MME in case of paging failure.
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