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1 Introduction
In the Rel-13 Study Item for Downlink Enhancements a proposal for Enhanced (Preconfigured) 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 further considerations regarding Preconfigured State Transitions are discussed. 
2 Discussion
2.1 Pre-configuration

At transition from CELL_DCH to CELL_FACH the NW sends information like e.g. the RB mapping options for CELL_FACH to the UE. This information might also be sent at direct transition from CELL_DCH to URA_PCH to avoid having to send it in Cell Update Confirm when the UE switches up from URA_PCH again. For those transitions there is therefore more information to preconfigure than for transitions from CELL_FACH to URA_PCH. If retrievable configurations, see [5] and [6], are used, the amount of preconfigured information will be reduced, as the RB and Transport Channel information is replaced by an identity. 

If there is a need to change the preconfigured information, e.g. due to that the UE has moved or that the l conditions have changed in the NW, e.g. the load conditions, from the time when the pre-configuration was done until the actual state transition occurs, it would be beneficial to have a solution that can deal with such situations. One option could be to let the NW abort the handshake and, if necessary, send an RRC Reconfiguration message. The NW could then e.g. send new RB mapping options or decide to transfer the UE to a different state than what was preconfigured. Such a solution could be useful also when the UE has been preconfigured for a transition to URA_PCH, as the NW then can decide to send the UE to idle mode instead e.g. if the load conditions have changed in the NW. With a general solution that can deal with these kinds of problems, all state transitions to a more dormant state could possibly be preconfigured.
Proposal 1: It should be possible to abort preconfigured state transitions.
2.2 Need for HS-SCCH order
In RAN2#89 the need for an HS-SCCH order during the handshake at preconfigured state transitions was discussed. Preconfigured state transitions are triggered in the UE and not in the NW. One reason for an HS-SCCH order as part of the handshake is for the NW to ensure that several reconfiguration procedures are not initiated towards the UE at the same time. By having an HS-SCCH order in the handshake the NW can control the procedures initiated towards the UE and multiple procedures can be avoided. If e.g. the NW has already started a reconfiguration procedure when getting an indication of a preconfigured state transition, the NW can abort the preconfigured state transition (i.e. not send the HS-SCCH order) or delay it until the other reconfiguration procedure is completed. If there is no HS-SCCH order in the handshake the UE has to take care of all possible colliding scenarios. 
Some examples of colliding scenarios are an RNC initiated reconfiguration procedure colliding with a preconfigured state transition or a fast TTI switch colliding with a preconfigured state transition. It can be difficult to foresee all different scenarios and capture them in the specifications. Another advantage with having the NW taking care of them is that it is possible to make corrections after the specifications are ready.
Another reason to have NW control of the state transition is that it gives the NW an opportunity to change the preconfigured information in case it’s needed, see the discussion in chapter 2.1. The NW can then abort the handshake (i.e. not send the HS-SCCH order) and possibly send an RRC reconfiguration message with new information about the state transition in case something needs to be changed. If the UE would continue with the state transition without any final order from the NW, there is no possibility for the NW to change anything in the preconfigured information.
In summary there are two important reasons to why an HS-SCCH order is needed in the handshake for preconfigured state transitions:

· Possibility to avoid several, simultaneous reconfiguration procedures in the UE
· Possibility to abort or update the preconfigured information in case it gets outdated, e.g. due to mobility or that the conditions have changed in the NW
The conclusion is that the HS-SCCH order cannot be omitted for preconfigured state transitions when a L2 type of handshake is used. The handshake procedure will look according to Figure 1.
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     Figure 1
Proposal 2: Agree upon the need for an HS-SCCH order in the handshake for preconfigured state transitions.
The conclusion is the same also if a layer 3 handshake is used. After the UE has sent an indication that it’s ready for the state transition, a message is needed back from the NW to go ahead with the transition. The message from the NW is needed to give the NW the possibility to avoid simultaneously ongoing procedures in the UE and to possibly change preconfigured information if needed.
2.3 Need for Identity
So far three different types of procedures using a UE – Node B handshake have been standardized and discussed:
· Improved Synchronized RRC Procedures initiated by RNC

· Fast TTI switching

· Preconfigured State Transitions using handshake
All of these types of procedures include an MCI being sent from the UE. A UE can be configured with one or more preconfigured procedures and a preconfigured procedure can be triggered in the middle of an Improved Synchronized Procedure. Node B needs to be able to distinguish which procedure the MCI belongs to. 

The fast TTI switch can be identified already by a hardcoded scheme. RRC reconfiguration procedures using the Improved Synchronized mechanism and Preconfigured State Transitions using handshake remain to be identified.

If a dedicated MCI would be defined for each type of reconfiguration/preconfigured procedure a lot of MCIs would be consumed. It would be enough if the currently ongoing/preconfigured procedure which the MCI belongs to can be identified. In [4] two different approaches are proposed:
· An MCI with a combination of RRC procedure type and RRC transaction ID

· An MCI with a new identity

However, for preconfigured state transitions there is no ongoing RRC procedure, so the first approach is not suitable. The alternative to use a new identity for preconfigured state transitions seems to be the better alternative. The same identity can be used also for Improved Synchronized RRC procedures. As the identities for preconfigured state transitions will be occupied until the state transition is triggered, it is proposed to use a 3-bit identifier to have sufficient number of identities. 

The ID used can be implemented by using a new MTYPE in MCI, see [3], or by using the same MTYPE as the fast TTI switch, since there are still five unused bits in the data field. 

The same ID can be used in the HS-SCCH order, defined in [2]. Two HS-SCCH orders have been defined for the fast TTI Switch. As an example the same extended order type and order type as for the fast TTI switch can be used for preconfigured state transitions. There are then six values remaining that could be used for a new ID, which is most likely enough. For Improved Synchronized RRC procedures, no HS-SCCH order is needed, so all eight values do not have to be covered.
The ID will be indicated to the UE as part of the preconfiguration.

Proposal 3: Introduce an identifier with a limited range to be used at preconfigured state transitions.
Proposal 4: Use the identifier in HS-SCCH order and MAC Control Information to identify the procedure.
3 Summary

RAN2 is kindly asked to discuss and agree on the proposals for Preconfigured State Transitions.
Proposal 1: It should be possible to abort preconfigured state transitions. 

Proposal 2: Agree upon the need for an HS-SCCH order in the handshake for preconfigured state transitions.
Proposal 3: Introduce an identifier with a limited range to be used at preconfigured state transitions.
Proposal 4: Use the identifier in HS-SCCH order and MAC Control Information to identify the procedure.
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