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1. Introduction

The paging repetition was discussed in the RAN3 #57 meeting and whether the repetition will be performed or not over radio interface was seen as an open issue. In this contribution we discuss this issue and give the text proposal for S1-AP. 
2. Discussion 

When the Serving GW receives a downlink data packet for a UE in IDLE state, the paging procedure will be triggered. The MME sends a Paging message to each eNodeB belonging to the tracking area(s) in which the UE is registered. In the successful operation, after receiving the paging message, the UE will send back a paging response message to the MME for the acknowledgement. However, in some conditions, the paging procedure may be aborted for particular reasons. For example, the UE can not read PCH channel when the UE is performing the cell reselection procedure. At this time, the paging message will be missed and needs retransmission.
The functions of MME are described in chapter 4.4.2 in [1], it is said that
MME functions include:

…
-idle mode UE tracking and reachability (including control and execution of paging retransmission).
…
It’s clear from the excerpt that the paging transmission can be repeated in the MME. The argument is that whether the paging repetition over radio interface will be executed by the eNodeB or not.
Case 1: No repetition in the eNodeB
Paging repetition is not performed in the eNodeB, it’s only performed in MME, Timer and counter are used in MME to control the paging retransmission. When the paging message is sent to the UE, the timer is triggered. If the paging response is not received during the timer active interval, the MME will invoke a paging retransmission when the timer expires. The disadvantage of this mechanism is that paging efficiency needs to be improved. Considering the burden of the S1 interface, the value of the timer can not be set too small, that is to say, if the paging procedure is not successful at the first time, the eNodeB has to wait for the next repetition from the MME for a relative long time. There is a compromise between the burden and the paging efficiency. 
Case 2: Repetition in the eNodeB
If the eNodeB also has the function of paging repetition, that means, the paging message can be sent several times on the radio interface after receiving the PAGING message on S1 interface from MME. In this case, the timer and counter for paging repetition are also needed to be set in eNodeB to work coordinate with the timer in MME. The timer in eNodeB is supposed to be shorter than the one in MME, e.g.1/3 length of the MME timer, i.e. When the MME sent one PAGING message on the S1 interface, the eNodeB can perform three times of paging on the radio interface. The value of timers in the eNodeB and the MME can be configured by the OAM, which will avoid the interaction between the EUTRAN and the EPC. This method can improve the paging efficiency without increasing additional burden on the S1 interface. The disadvantage of this mechanism is that the repetition of paging message may waste radio resource. For example, the UE camps on a cell that belongs to the eNodeB1, the paging message is received successfully at the second time which repeated by the eNodeB1 on the radio interface. The UE returns a paging response to the MME for the acknowledgement. However, the other eNodeBs which belongs to the TA list(s) except eNodeB1 will continue sending the paging message in the radio interface if the times of transmission is smaller than the counter, since they don’ know the successful paging situation,
3. Conclusion
According to the above discussion, both paging repetition performed in the eNodeB and no paging repetition in the eNodeB have pros and cons. In UMTS specification, this function is described in [2], It is reasonable that paging repetition in eNodeB in LTE system is decided in RAN2 as well. It’s better that we don't restrict it in the S1 interface specification. Therefore, this contribution proposes that:
· Whether the paging repetition is performed in the eNodeB or not is dependent on the decision of RAN2, and not to restrict it in the S1-AP.

4. Text proposal to TS 36.413

/*Text proposal started*/

8.5
Paging

8.5.1
General

The purpose of the Paging procedure is to enable the MME to page a UE in the specific eNB.
8.5.2
Successful Operation
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Figure 8.5.2-1: Paging procedure
The MME initiates the paging procedure by sending the PAGING message to the eNB.

At the reception of the PAGING message, the eNB shall perform paging of the UE in cells which belong to tracking areas as indicated in the List of TAIs IE. The Paging Cause IE shall be transferred transparently to the UE.



/*Text proposal ended*/
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