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1 Introduction
In the Rel-13 Study Item for Downlink Enhancements proposals for Enhanced State Transitions have been discussed and captured in [2]. In RAN2#91bis an additional solution was brought up in [3].
In this contribution the different solutions are compared. 
2 Discussion
2.1 Solutions

In solution 1 and 2 two different methods for a lower layer handshake are proposed. The main difference between them is that in solution 2 there is an HS-SCCH order from the NW giving a confirmation to the UE to go ahead with the state transition, whereas in solution 1 the UE changes state without any final confirmation from the network.
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Figure 1: Solution 1 for enhanced state transitions
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Figure 2: Solution 2 for enhanced state transitions

Solution 3 is similar to solution 1, but with an RRC level indication from the UE that it is changing state.
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Figure 3: Solution 3 for enhanced state transitions

The solution in [3], called solution 4, uses an RRC level confirmation from the network to the UE to go ahead with the state transition.
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Figure 4: Solution 4 for enhanced state transitions

A combination of solution 3 and 4 could also form a fifth solution. In such a solution the UE is told whether it should wait for an additional RRC message from the network or transfer directly after having sent the SCRI. The information will be provided to the UE as part of the pre-configuration, see 2.2.2. Such a solution would have the advantages/disadvantages of solution 3 and 4 respectively, depending on how the network chooses to do the pre-configuration.

2.2 Comparison of solutions
2.2.1 Signalling savings and robustness
It has been concluded in [2] that solution 1 and 3 are more beneficial than solution 2 from a signalling saving’s point of view. When it comes to solution 4 it can be considered as having more signalling savings than solution 2, but less than solution 1 and 3.
Regarding robustness there is one case that cannot be handled by solution 1 and 3. If the UE sends an SCRI or MCI at approximately the same time as the network sends a message to the UE, e.g. a CS Paging, the UE will not be able to receive the message. The network will send the message on DL DCCH assuming the UE is in CELL_FACH state, but the UE has at the same time transferred to URA_PCH and released DCCH. There may then be several seconds where the network cannot reach the UE. An advantage with solution 2 and 4 is that the network is in control of the state of the UE and this misalignment will not occur.
2.2.2 Pre-configuration
At enhanced state transitions a pre-configuration of the new state needs to be done, e.g. target state and necessary information about the target state. At transition to CELL_PCH/URA_PCH the Cell identity/URA identity need to be pre-configured to prevent the UE from sending Cell Update/URA Update. The main reason for enhanced state transitions is to save signalling and if the Cell identity/URA identity is not provided to the UE it will have to send Cell Update/URA Update, which would remove the gain of the enhancement.

If the UE has moved since the pre-configuration was done, the Cell identity/URA identity may not be valid anymore. In solution 2 and 4 the NW will send an RB Reconfiguration message providing new information to the UE, followed by a Complete message from the UE. In solution 1 and 3 the UE will send Cell/URA Update followed by a Confirm message. Basically the amount of signalling is the same for all solutions.
Proposal 1: RAN2 is asked to take the aspects above into consideration when choosing a possible solution for enhanced state transitions.
3 Summary

RAN2 is kindly asked to discuss the following proposal for Enhanced State Transitions:
Proposal 1: RAN2 is asked to take the aspects above into consideration when choosing a possible solution for enhanced state transitions.
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