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1.
Introduction
In R6, many efforts have been put in RAN2 under the WI “CS and PS call setup delay improvement.” One of the targets of the WI was to reduce reconfiguration time. If reconfiguration takes less time, the user experience will be improved and more efficient use of radio resources will be possible. 
Because same reasoning can be applied to LTE, we discuss this aspect in this document.
2.
Discussion
In WCDMA, two kinds of reconfiguration were used. First one is synchronous reconfiguration and the second one is asynchronous reconfiguration. In synchronous reconfiguration, both UE and eNB start using new configuration at the pre-determined time. On the other hand, in asynchronous reconfiguration, new configuration is applied at the earliest time as possible. 
In synchronous reconfiguration, “activation time” is used and this activation time is conservatively set considering RLC level retransmission and possible transmission of failure message by UE. For this approach, following is noted:

· If there is no RLC level retransmission, activation time just causes unnecessary delay in the reconfiguration procedure. 

· In most cases, the XXX_complete message in WCDMA is used just to acknowledge the successful reception of RRC configuration message.
· The UE considers the procedure to be successful only after receiving the RLC ACK from the network. This prevents the network from triggering more urgent procedures, e.g. a handover message or a RB setup.
· On the other hand, this allows to have continuous transmission, e.g. when a background RB is setup during a speech call, the speech call is not interrupted due to the setup of the background radio bearer
In the following situations, fast reconfiguration is even more desirable. The longer the UE uses old configuration, the less efficient the battery performance become.
· CQI reporting on/off or CQI configuration change

· Pilot configuration change

· Measurement gap configuration
· DRX/DTX level change
· State transition from synchronization state to non-synchronization state or vice-versa
· Physical configuration change such as MiMo Scheme
2.1 Two approaches for optimization 
One may argue that because LTE adopts short TTI such as 1ms and HARQ will be more robust, reconfiguration message transfer is a little bit faster than in WCDMA. But this does not mean that total sum of transaction time is automatically short.
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Fig 1 RRC message Exchange, LTE (left) UMTS (right)
As shown in the left side of figure 1, total transaction time consists of UE’s receiving of a RRC reconfiguration message, the resource allocation by eNB, and UE’s transmission of a RRC response message. The major difference shown in the figure 1 is a resource allocation step. In WCDMA, if the UE is configured with DCH or E-DCH with non-scheduled transmission in uplink, the UE can transmit a response message whenever it wants. On the other hand in LTE, the UE has to be allocated with radio resources before it can transmit RRC messages.
To reduce the total transaction time in above left side of figure 1, two approaches can be used to optimize reconfiguration. 
· First approach is to reduce the activation time itself. I.e., by reducing the time that takes in resource allocation step, the shorter activation time can be used. This approach tries to optimize the process depicted by green arrows in the figure 1. 
· Second approach is to remove the activation time. I.e., this approach tries to simplify a reconfiguration procedure by using asynchronous reconfiguration procedure. For example, a detection of physical layer change can trigger the application of new configuration. This approach is especially useful in the case that e.g. resources are persistently allocated to the UE.
2.2 Detailed Mechanisms 
Following methods can be considered for the above two approaches.
Method 1: Allocation of uplink resource within RRC message, speeding up the transmission of the RLC ACK and RRC response message
In this mechanism, RRC reconfiguration message sent by eNB includes information regarding uplink resource allocation. I.e., UE is notified of the allocated uplink resource by RRC message. At the designated time indicated by the message, the UE uses that resource to transmit a RRC reconfiguration response message. This is shown in right side of figure 2.
The merit of this method is that the resource request/resource allocation step can be omitted. This allows an eNB to set a shorter activation time. Also the overhead over RACH or L1/L2 control channel can be reduced. This is a quite beneficial because the capacity of L1/L2 control channel is limited. By allowing resource allocation over RRC, the load in L1/L2 control channel and RACH can be alleviated.
When two sets of resources is allocated, the response message indicating success can be sent using one set of resources, and the message indicating failure can be sent using the other set of resources. By having the eNB detecting whether the allocated resources is used or not, the activation time can be reduced. This is shown in figure 3. And if the eNB wants to consider a possible RLC retransmission, eNB allocates persistent resources for a short time period.
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 Fig 2 Reducing activation time by radio resource allocation over RRC (Right)
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 Fig 3 Removing activation time by resource use detection (Right)
Alternatively, blind uplink allocation also can be considered. I.e, when the eNB has received the HARQ ACK of reconfiguration message, the eNB can send resource allocation over L1/L2 control channel for the UE without receiving any scheduling request message But this requires L1/L2 control channel resources compared to above.
Method 2: Use of Dedicated RACH procedure
In this method, eNB informs the UE of the dedicated RACH preamble with RRC message. When the UE successfully receives the RRC message from the eNB, the UE uses the included signature to acknowledge the reconfiguration command by eNB. When RACH procedure with dedicated preamble is finished, the new configuration is immediately used by both sides. This is shown in figure 4.
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 Fig 4 Use of dedicated RACH for reconfiguration
When the preamble transmission by the UE is missed at eNB, the UE has to use contention based RACH procedure. Anyway, current stage-2 states that contention based RACH procedure is used as a fall-back mechanism for dedicated RACH procedure.

Method 3: Detection of used radio resource change.
When there is a transmission in downlink direction, then the UE may be transmitting CQI information in uplink direction. Then a special code point of CQI can be used to acknowledge the reception of reconfiguration message. I.e, when the UE successfully receives the RRC message from the eNB, the UE transmits CQI information set to special value. As soon as NB detects this special value of CQI, then it can apply new configuration immediately. But the reliability of this method is low compared to above two methods.
This is shown in figure 5.
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 Fig 5 Special CQI code point for Reconfiguration
Alternatively, the used CQI channel can be trigger for reconfiguration. I,e, if the RRC reconfiguration message includes new CQI channel configuration, the use of new CQI channel configuration can be used as acknowledgement of RRC reconfiguration. The CQI channel configuration can include resources such as root sequences or pilot pattern, etc.
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 Fig 6 Detection of configuration change
In the example scenario in figure 6, the eNB tries to decode the UL channels using two sets of configuration. Whenever it detects that new configuration is used by the UE, the eNB regards it as successful end of RRC reconfiguration. This method seems to be the simplest and fastest way of reconfiguration.
Above methods shows successful cases. For the case of reconfiguration failure, another set of resources can be used. For example, in case of method 2, the eNB allocates 2 dedicated preambles. One of them is used for the case of successful reconfiguration and the other one is used for the case of unsuccessful reconfiguration. In this way, the procedure is also fast even for failure case.
3.
Conclusion
It is proposed to discuss analysis in section 2. It is proposed to discuss above listed methods and agree to:

- Uplink resource allocation can be done over RRC messages.
- Dedicated RACH procedure can be used to acknowledge RRC reconfiguration.
- Detection of new configuration can be used to acknowledge RRC reconfiguration.
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