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This paper discusses the discrepancies on EMM and GMM state synchronization between CT1 and SA2.
1.  Introduction

In the last CT1 meeting, the state synchronization between EMM and GMM state machines in the UE was discussed and included in the TR 24.801 as follows.

When either of the two entities EMM and GMM in the UE enters main state REGISTERED or DEREGISTERED, the other entity in the UE shall also enter main state REGISTERED or DEREGISTERED, respectively
These ‘linked’ state machines for EMM and GMM in the UE solve the issue of how to handle inter 3GPP system mobility events in the respect of the EMM and GMM state machines. 

2.  Discussion

SA2 had discussions which are directly or indirectly related to the EMM and GMM state synchronization. In short, we could find discrepancies between SA2 and CT1 on this topic.

SA2 discusses this issue in the SA2 #62 meeting (S2-080246). The proposal in S2-080246 to make the SA2 spec aligned with the linked state machine model was not agreed. And the Editor’s note on this issue still remains as follows.

* Excerpt from section 4.6 in 23.401 starts. *
Editor's note:
The relationship and impact of the inter-system mobility to the EMM/ECM states are FFS. The current definitions of ECM-IDLE and ECM-CONNECTED states roughly correspond to PMM-IDLE and PMM-CONNECTED 3G-SGSN/UTRAN states.

* Excerpt ends. *
The meeting report of the SA2 drafting session includes the following sentence.
‘The assumptions in 24.801v0.5.1 section 5.1.4 are not inline with the current stage 2.’
Even though the text in 24.801 does not mandate a linked state machine, we need to consider the consequences on the signalling procedures. The linked state machine discussed at the last meeting and the respective state synchronization imply that the UE will always perform a RAU procedure when performing an idle mode movement from E-UTRAN to UTRAN; on the other hand, still based on the state machines synchronization, the UE will always perform a TAU procedure during an idle mode movement from UTRAN to E-UTRAN.

This is not the assumption considered in SA2. SA2 agreed that an Attach Request may be needed in some inter-3GPP mobility scenarios. The assumption made by SA2 implies that, in case of an idle mode movement from UTRAN to E-UTRAN, the UE will perform a TAU or an E-UTRAN attach request based on the existence of a PDP context in UTRAN. In particular SA2 agreed that an Attach procedure will be performed if the UE has not any active PDP context while a TAU procedure will be performed if the UE has an active PDP context as quoted below.

* Excerpt from section 5.3.2.1 in 23.401 starts. *

The Attach procedure shall also be used when a UE is already attached over GERAN/UTRAN, but has no PDP context established, and performs access change to E-UTRAN.
* Excerpt ends. *

This implies a linkage between the session management and the mobility management state machine which has never considered beneficial in CT1. In particular the UE would be EMM-REGISTERED if it is GMM-REGISTERED with an active PDP context, while it would be EMM-DEREGISTERED if it is GMM-REGISTERED without any active PDP context.   

3.  Conclusion
Based on the analysis in the previous section there is a clear misalignment between the CT1 understanding of how the EMM/ESM state machines will look like and the agreement reached in SA2. We think that CT1 should discuss this issue and providing answers to the following questions: 
.

· What are the impacts and relationships of the inter system mobility on the EMM state machine? The linked EMM-GMM state machine in the UE seems to solve the problem allowing using always a TAU procedure or a RAU procedure when the UE performs an inter-system change. However this is clearly not the understanding of SA2.
· SA2 agreement implies a linkage between the session management and the mobility management layers as the mobility management procedures in E-UTRAN depend on the status of the session management state machine in UTRAN. Is this acceptable to CT1?
· More in general, the following issue must be solved. How to handle the UE’s idle mode mobility from UTRAN/GERAN to E-UTRAN without an active PDP context? SA2 agreed to use Attach procedure, but this seems in contrast with what discussed at the last meeting in CT1.

