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1 Introduction
In the Rel-13 Study Item for Downlink Enhancements the following aspects should be considered: 

· Improvements to signalling transmission, e.g. signalling optimization for RRC state transition, improvements to parameter update mechanism, etc.

In this contribution a method for improved handling of synchronized RRC procedures is discussed. 
2 Discussion
2.1 Background
In synchronized RRC procedures the RNC sends an activation time to the UE indicating the exact CFN when the UE should switch to the new configuration. When defining the CFN the RNC has to add extra margins for various delays to increase the likelihood that the message has reached the UE and has been processed before the activation time occurs. The margins taken into account are e.g. for RLC retransmissions or HARQ retransmissions (in the case of SRB on HS), transport network delay, long UE processing time etc. These extra margins are usually set rather conservatively with worst case scenarios in mind. In many cases they are not needed and the procedure could normally have been done much faster.

As the RNC has to make a trade-off between time and robustness, there can also be cases when the needed margins are too large to be practical so that the ones added by RNC are not enough and the UE may not be ready to activate the new configuration when the activation time is reached. This could happen e.g. when there are too many retransmissions. There is then a risk that the RBS and the UE do not switch to the new configuration at the same time and there is a misalignment between the UE and the RBS for at least a CFN cycle adding an additional delay of up to 2.56 seconds and increasing the risk for a dropped call.
2.2 Improved Synchronized Procedures 

Figure 1 shows the current handling of RRC synchronized procedures. In the RRC reconfiguration message an exact CFN is sent indicating when the switch to the new configuration should be done.


In Rel-12 there is a procedure introduced for Fast TTI switching, see ref [1]. The procedure could be generalized and used also in other synchronized procedures. The generalized procedure is shown in Figure 2.

A precondition is that the UE is in state Cell_DCH using EUL/HS.
First the RNC receives a trigger for a change of configuration. It can e.g. be a RAB Assignment Request from the Core Network. The RNC prepares the RBS’es for the switch specifying that a “hand-shake” is to be performed between the UE and the RBS to determine the exact activation time.
Next, the RNC sends an RRC reconfiguration message, e.g. Radio Bearer Setup containing a new configuration. An indication for a “hand-shake” may be sent by the RNC, meaning again that the UE should perform a hand-shake with the RBS to determine the exact activation time.

The UE receives and processes the message and when it is ready to switch to the new configuration it starts the hand-shake by sending a MAC Control Information to the RBS to indicate that it is ready.
When the RBS receives the indication from the UE that it is ready to switch to the new configuration, the RBS may send an HS-SCCH order to instruct the UE to perform the switch. The HARQ ACK (from HS order) is always used as reference for the offset (Ts) to the activation time. 
When the HS ACK has been received, the RBS may send an indication to the RNC. This indication may be used by the RNC to calculate the activation time and inform other RBS’es, if any, in the active set. 
Finally, the UE completes the procedure by sending an RRC Reconfiguration Complete message in the new configuration.
The advantage with this approach is that it is not necessary to choose between a fast reconfiguration and a robust reconfiguration. The procedure chooses what is needed exactly for the specific case. In case of good radio conditions the procedure will be faster than if the RNC had calculated the activation time and perhaps added margins for a bad case. In case of bad radio conditions the procedure can take a bit longer, but the connection will not be dropped as it most likely would have been if the RNC had calculated a too tight activation time. 
The procedure can be used for reconfigurations when HSPA is used, e.g. 
· Setup and removal of RAB’s
· RAB modifications

· Reconfigurations of radio bearer, transport channel or physical channel parameters as a result of mobility or activity
With the current handling all procedures might need to use a long activation time due to that a small number of UE’s are in bad conditions and need a long activation time. With the proposed solution only the UE’s that need a long activation time will use it.
Proposal 1: Consider an improved mechanism for switching to new configuration in RRC synchronized procedures.
3 Summary

In this document a faster and more robust procedure for RRC synchronized reconfigurations is discussed. 
Proposal 1: Consider an improved mechanism for switching to new configuration in RRC synchronized procedures.
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