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1 Introduction
In actual network we observed that some connected UEs initiate the new RRC connection establishment procedure as the response to the Paging message, it may result in call failure. In this contribution, we will discuss how to handle on the Paging message.  

2 Discussion
Quoted from TS36.331:
	5.3.2.3
Reception of the Paging message by the UE

Upon receiving the Paging message, the UE shall:

1>
if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:

2>
if the ue-Identity included in the PagingRecord matches one of the UE identities allocated by upper layers:

3>
forward the ue-Identity and the cn-Domain to the upper layers;

……


According to TS36.331, the UE in RRC_CONNECTED shall not forward the ue-Identity and the cn-Domain to the NAS layer.

Quoted from TS24.301: 
	5.6.2.2.1.1
General
If the paging for EPS services was received during an ongoing UE initiated EMM specific procedure or service request procedure, then the UE shall ignore the paging. The network shall proceed with the EMM specific procedure or the service request procedure, and stop the timer T3413.


According to TS24.301, the UE shall ignore the paging if the paging for EPS services was received during an ongoing UE initiated EMM specific procedure or service request procedure.
In figure 1, we listed possible cases that the UE may receive the Paging message for service:
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Figure 1: possible cases that the network sends paging for service to the UE
Case 1: The UE may receive the Paging message after transmitting the RRCConnectionRequest message and before receiving the RRCConnectionSetup message;

According to TS36.331, the UE in RRC_IDLE state shall forward the ue-Identity and the cn-Domain to the NAS layer. However the UE NAS shall ignore the Paging message according to TS24.301.
Case 2: The UE may receive the Paging message after receiving the RRCConnectionSetup message and before transmitting the RRCConnectionSetupComplete message; 
According to TS36.331, the UE in RRC_CONNECTED state shall not forward the ue-Identity and the cn-Domain to the NAS layer, i.e the UE AS shall ignore the Paging message for service.
Case 3: The UE may receive the Paging message after transmitting the RRCConnectionSetupComplete message and before the S1 connection is established;  
According to TS36.331, the UE in RRC_CONNECTED state shall not forward the ue-Identity and the cn-Domain to the NAS layer, i.e the UE AS shall ignore the Paging message for service.

Case 4:The Paging message may be transmitted to the UE after the eNB transmitted the RRCConnectionRelease message;

If the UE did not receive the RRCConnectionRelease message successfully due to bad signal quality, the UE is still in RRC_CONNECTED state while the network considers the UE enters RRC_IDLE. For this case, the UE AS shall ignore the Paging message for service according to TS36.331.
Observation:  In the above four cases the UE AS or NAS shall ignore the Paging message for service.
However, in actual network we observed that some connected UEs initiate the new RRC connection establishment procedure as the response to the Paging message. In figure 2, we show the potential issue caused by UE re-initiating the RRC connection establishment procedure: (the red line represents the second access procedure responding to the paging and the black line represents the first access procedure)
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Figure 2: The procedure on parallel UE initiated RRC connection setup
When the MME receives the second “Initial UE Message” message (the red one), it identifies that the two “Initial UE Message” messages were triggered by the same UE and will treat this as error case. The MME will release the S1 connection triggered by the first Initial UE Message message and may not respond the second “Initial UE Message”. The consequence is that the UE enters RRC_IDLE and the new and ongoing services are failed. 
In our view, the UE behaviour does not align with specification. However since some UEs already exist, do we need to solve the problem for such incorrect UEs?
Proposal 1: Ask RAN2 to discuss whether such error case should be solved or not. 

If the problem needs to be solved, seems the simple way is that: 
· When the MME receives the later “Initial UE Message”, it shall release the established S1 connection and meanwhile establish the new S1 connection. 
However the handling of service request is CT1 scope, we should check their opinion.
Proposal 1bis: Send LS to CT1 to ask them how to solve the problem. 
Regarding the above case 1-3, we do not see the reason why the UE should handle the paging message for service. 

However for case 4, the RRC state is inconsistent between the UE and the network, we could see some benefits for the UE in RRC_CONNECTED to handle the paging. To support case 4, but not impact case 1-3, there are some possible approaches:

Alternative 1: The UE starts a timer upon during RRC connection setup procedure. 
The UE only handles the paging message for service when the timer expires. The duration of the timer shall be set to an appropriate value in order to guarantee for case 1-3, the UE will not handle paging message for service.
Alternative 2: The UE shall not handle the Paging message unless SRB2 or DRB is established. 
Proposal 2: Ask RAN2 whether the handling of paging message for service shall be supported for the case that the state is inconsistent between the UE and the network.   
3 Conclusion
In this contribution, we discussed how to handle the Paging message and have following proposals and observation:

Observation:  In the above four cases the UE AS or NAS shall ignore the Paging message for service.
Proposal 1: Ask RAN2 to discuss whether such error case should be solved or not. 

Proposal 1bis: Send LS to CT1 to ask them how to solve the problem.  
Proposal 2: Ask RAN2 whether the handling of paging message for service shall be supported for the case that the state is inconsistent between the UE and the network.   
The corresponding draft LS is available in [3].

If any changes on specification are needed, we would like to provide corresponding CRs.
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