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1. Introduction
In SA2#59 meeting, several principles on Idle State Signalling Reduction were endorsed. However, one important issue – Context Synchronization – is still open. This paper presents three alternative solutions to this issue. And the pros and cons of each solution are also analyzed. Finally, it is proposed to choose the solution - “to synchronize the contexts when the update happens at the time when UE moves from active to idle.”
2. Discussion
When bearer contexts or security contexts change in the entity of one RAT, the entity of the other RAT needs to coordinate the updated contexts because these contexts will affect the following sessions between UE and the network.

Three methods foreseen can achieve this goal:

First one is to synchronize the contexts when the update happens (e.g. at the time when UE moves from active to idle). With this method, the entities (both MME and SGSN) will always have the synchronized context. The drawback is it will increase the signalling load on S3 interface. And if two consecutive context updates happen, the signalling exchange between MME and SGSN will happen twice, but the first synchronization is unnecessary. 
Second one is to synchronize the contexts with one RAU/TAU when UE enters another RAT. With this method, although there may be some period that the contexts in both entities are not synchronized, there is no harm foreseen. However, when UE moves from idle to active, it will probably change the bearer contexts, which will lead to the ISR disabled. Considering the motivation of ISR feature, this method has the disadvantage to reduce the possibility to save the signalling over the air interface.
Third one is to synchronize the contexts when the UE changes from idle to active in the other RAT (e.g. periodic RAU/TAU, Service Request, and Paging Response). This method has an obvious drawback: if the UE established a new bearer in LTE, and then moves to UTRAN after it changes to idle state, the downlink data on this bearer will not trigger the paging in UTRAN since there is no bearer context in 3G side; at such scenario, the UE cannot response the paging and continue the session on this bearer. This drawback may be avoided by using MME to trigger paging via S3 interface. However, the final decision will impact the solution for Network Initiated Service Request. Another drawback is the delay of LTE-Idle -> LTE-Active transition will be increased dramatically. Considering the following case: the UE activates a PDP context in 3G; and then this UE enters LTE and wants to send uplink data via this PDP context; then the MME needs to synchronize the related bearer context before it response the service request from the UE, which will lead to a long delay for the response of service request. 
With the analysis above, we believe the first and second methods have their own advantage and disadvantage. Considering the motivation of ISR, we propose to select the first method as the final solution.
3. Conclusion

It is proposed to select the first solution as the final solution to “Context Synchronization”. And if the proposal can be agreed, Huawei would like to volunteer to update the according procedures in TS 23.401.
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