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1   Introduction
At last RAN3#94 the way forward on light connection WI [1] was endorsed in [2]. The document [2] contains the list of open issues which remain to be solved, listed from 1 to 10. 
This paper focuses on the open issue 10 which concerns RAN paging Failure and the CN Paging Assistance.  
The CN Paging Assistance consist of involving the MME paging if the anchor eNB fails to page the UE via RAN paging. The tdoc [2] provides 3 solutions to be investigated.
2 Description of CN Paging Assistance 
It should first be noted that at last SA2~118bis meeting SA2 concluded that they don’t see the need for the MME to page after RAN paging failure. This is captured in the LS [3] and in the paper [4]. This is SA2 recommendation even if they leave the decision to RAN groups as shown here-below:
	1) RAN paging failure, potential CN impact [CT1]
	 NO, RAN handles this. 
	YES, in RAN
	[HW] RAN performs paging retry, after persistent error releases S1 connection with some indication and sends the NAS PDU to CN.
	RAN performs paging retry, after persistent error and based on local configuration need to release S1 connection and MME locally turns the UE's context to EMM-IDLE, normal reachability follows.

UE remains in light connected
(SA2 expects legacy behaviour from CN)

SA2 does not expect that MME will page the UE as the result of the above

RAN is expected to have a periodic Update procedure that is lesser or equal to the pTAU timer

RAN to decide final solution with SA2 input


It is clearly stated here-above that SA2 does expect that eNB will send an S1 Release Request message to the MME after RAN Paging fails.
This can be said corresponding to option 3 of issue 10 in the tdoc [2]:
3)
The UE Context in the anchor eNB is released. The MME is in responsible to page the UE.
As the S1 UE context is released, if the UE is reached after MME paging, the UE context will be newly setup in the new serving eNB, and then the new serving eNB makes the decision on whether move the UE to light connected mode or not.

The option 3 is basically S1 Release and up to MME whether to page or not.

Observation 1: SA2 concluded in favour of option 3 with S1 release and return to normal reachability in idle mode.
Let us now investigate what the CN Paging Assistance options 1 or 2 of tdoc [2] would bring. 
The “hand-over” mechanism of the paging from RAN to CN will depend on the timing and also on where the UE is reached. Therefore this mechanism can be roughly split into two cases:
Case 1: the eNB decides to “hand over paging responsibility” to the MME after unsuccessful RAN paging. The UE answers in anchor eNB.
The corresponding call flow is shown below:
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· At step 1 the eNB sends the paging assistance message to MME including the LC area of the UE and an indication that it failed the paging at RAN level,

· At step 2 the MME pages eNBs outside the LC area while anchor eNB continues the paging inside the LC area,

· At step 3 UE is reached in anchor eNB and resumes,

· At step 4 anchor eNB notifies the MME that UE was reached and MME stops paging.

This case necessitates to introduce two new S1AP messages: S1AP Paging Assistance at step 1 and S1AP Paging Response at step 4. 
However in this case, the involvement of MME is questionable since the UE would also have been reached by doing a normal RAN Paging.
Case 2: eNB decides to “hand over paging responsibility” to MME after unsuccessful RAN paging. The UE answers in new eNB.
The corresponding call flow is shown below:
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· At step 1 the eNB sends the paging assistance message to MME including the LC area of the UE and an indication that it failed paging the UE at RAN level,

· At step 2 the MME pages eNBs outside the LC area while anchor eNB continues the paging inside the LC area,

· At step 3 UE is reached in a new eNB and resumes,

· At step 4 new eNB fetches the context from anchor eNB,

· At step 5 new serving eNB sends Path Switch Request to MME which stops the paging, updates the SGW and acknowledges the new serving eNB.

This case 2 is also challengeable for the following reasons:
· Either the UE is still not reachable and the CN paging will fail as well. This is a waste of signaling, in particular since the paging area scope is made wider.

· or the UE becomes reachable out of the RAN Paging Area, but then it would have sent an RRC Resume Request “cause PAU” which would have triggered the context relocation without the need of CN paging.
We therefore conclude:
Observation 2: The CN Paging Assistance does not help for the UE reachability. It also can lead to more signaling. It also necessitates two new S1AP messages. 
This analysis therefore rallies S2 view and we make the following proposal:
Proposal 1: in line with SA2 findings, we propose to agree on option 3 or, more precisely, to the eNB sending S1 Release Request after RAN Paging failure. 
3 Conclusion and proposals
This paper has provided an analysis of RAN Paging Failure and the CN Paging Assistance and made the following conclusions:

Observation 1: SA2 concluded in favour of option 3 with S1 release and return to normal reachability in idle mode.

Observation 2: The CN Paging Assistance does not help for the UE reachability. It also can lead to more signaling. It also necessitates two new S1AP messages. 
Proposal 1: in line with SA2 findings, we propose to agree on option 3 or, more precisely, to the eNB sending S1 Release Request after RAN Paging failure. 
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