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1 Introduction
In the Rel-13 Study Item for Downlink Enhancements a proposal for Enhanced State Transitions has been discussed. So far the following agreements have been made:

RAN2#88:
	Agreements

· ….  

· We will study mechanisms for UE autonomous state transition based on an inactivity timer.  A handshake mechanisms will be introduced to address any potential mis-synchronization between the UE and the network.  The details of the handshake mechanisms are FFS.   The states to which inactivity timer applies to are FFS.  




RAN2#89:

	Agreements on autonomous state transitions
· The baseline is to address CELL_FACH to PCH state transitions

· The state transition can be triggered according to a network configured inactivity timer.   The timer can also be a UE internal timer (e.g. like fast dormancy timer) 

·  Upon expiration of the inactivity timer the state transition can be done according to the follow solutions:

1. The UE indicates to the Node B via MAC Control Element the readiness to perform state transition.  Upon reception of HARQ ACK the UE can perform the state transition

2. The UE indicates to the Node B via MAC Control Element the readiness to perform state transition.  After a HARQ ACK, the Node B can send a special HS-SCCH Order to enable the UE to transition in to the target state. 

3. The UE indicates to the RNC via RRC message the intention to perform state transition.  The UE autonomously performs state transition upon reception of the RLC ACK.  




In this contribution the applicable state transitions are discussed and a comparison of the three different solutions is made. 
2 Discussion
2.1 State transitions

Before an enhanced state transition can take place a pre-configuration of the new state needs to be done. At transition from CELL_FACH to URA_PCH only the URA identity needs to be pre-configured. At other state transitions there is more information to pre-configure which could be complex using existing mechanisms. However, if retrievable configurations are used,[2] and [3], the pre-configuration can be done more easily. There is then no reason to exclude other state transitions to a more dormant state from enhanced state transitions.

Observation 1: If retrievable configurations are used, the pre-configuration for enhanced state transitions will be straightforward.
Proposal 1: Enhanced state transitions can be used for transitions from CELL_DCH to CELL_PCH/URA_PCH, from CELL_DCH to CELL_FACH and from CELL_FACH to CELL_PCH/URA_PCH.

2.2 Comparison of solutions
In all three solutions there is first a pre-configuration done when the UE is informed that it can trigger a state transition and it is given information about the new state, e.g. URA Identity. The pre-configuration is most likely done at the same time as the upswitch. There is then some time when the UE is sending data and eventually the downswitch is triggered.
In solution 1 and 3 there is no final order from the NW to go ahead with the state transition. The state transition is triggered in the UE and the NW doesn’t know when it will be triggered. It can happen that the NW needs to initiate another RRC procedure towards the UE after it has been preconfigured for a state transition, but before the actual state transition takes place. In solution 1 and 3 such a message can collide with the state transition taking place in the UE. 
If e.g. the UE is in CELL_FACH and has been preconfigured for a state transition to URA_PCH the following race conditions may occur:

· The CS CN wants to establish a signalling connection towards the UE and the NW needs to page the UE. The NW will send a Paging Type 2 on DL DCCH assuming the UE is in CELL_FACH. If the UE at approximately the same time has finished data transmission it will send an SCRI (or an MCI) to the NW and transfer to URA_PCH. The Paging Type 2 will not reach the UE as it has released the DCCH already. 
· The NW would like to transfer the UE to CELL_DCH due to DL triggered data at approximately the same time as the UE finishes UL data transmission and sends an SCRI (or an MCI). The NW will then send a RB Reconfiguration message assuming the UE is in CELL_FACH, but the UE has already started transferring to URA_PCH.
Basically all reconfiguration messages that the NW sends at around the same time as the SCRI or MCI are sent will fail, as the NW assumes the UE is in a certain state, but in fact it has already started a state transition to a more dormant state. 

The basic problem is that state transitions cannot be initiated from two different entities as there then always can be colliding scenarios. Therefore it is essential that the final order for a state transition always comes from one side only, i.e. the NW side as it is in control of all other reconfiguration procedures.

Another situation that may occur is that the NW has already started an RRC reconfiguration procedure towards the UE when an SCRI or MCI is triggered. The specifications needs to state very clearly, case by case, how the UE should behave in this situation. The NW already has existing mechanisms for handling UE triggered events, RAN triggered events, e.g. user activity or changed load conditions, or triggers from the PS and CS core networks, all at the same time. It is much simpler and more flexible if the NW can handle enhanced state transitions also by means of a confirmation.
In a NW controlled solution, such as solution 2, the NW sends the final go ahead of the state transition. It can then decide to go ahead with it, delay it until another reconfiguration is completed or perhaps cancel it if some conditions have changed since the pre-configuration was done. 
Another advantage with a NW controlled solution is that it will create less signalling if the pre-configured information becomes invalid before the state transition occurs  e.g. due to that the UE has moved or that some conditions have changed in the NW.  With solution 1 and 3 the pre-configured information needs to be kept up-to-date at all times as there is no possibility to make any changes when the state transition occurs. With solution 2 the NW can wait until the actual state transition is triggered. If the pre-configured information is still valid, e.g. the UE has moved back to the original cell or a temporary congestion in the NW has disappeared, the transition can continue. Otherwise, the HS-SCCH order can be withheld and a new reconfiguration message can be sent. 
So in summary it is only solution 2 that is robust and that can handle mobility and other changes well.
Proposal 2: Agree that solution 2 is the preferred solution for state transition enhancements.
3 Summary

RAN2 is kindly asked to discuss and agree on the following observation and proposals for Enhanced State Transitions:
Observation 1: If retrievable configurations are used, the pre-configuration for enhanced state transitions will be straightforward.

Proposal 1: Enhanced state transitions can be used for transitions from CELL_DCH to PCH, from CELL_DCH to CELL_FACH and from CELL_FACH to PCH.
Proposal 2: Agree that solution 2 is the preferred solution for state transition enhancements.
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