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1.
Introduction
If reconfiguration takes less time, the user experience will be improved and more efficient use of radio resources will be possible. In this document, we discuss this aspect.
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. For example, a detection of physical layer change can trigger the application of new configuration.
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. But, if there is no RLC level retransmission, activation time just causes unnecessary delay in reconfiguration procedure. 
At least following can be example situations where activation time can be skipped for fast signaling. In these situations, the longer the UE uses old configuration, the less efficient the performance become.
· CQI reporting on/off or CQI configuration change

· Starting or ending of Measurement gap

· Measurement configuration/change
· DRX/DTX level change
· State transition between a synchronized state and a non-synchronized state
· Other RRC transactions
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 WCDMA. But this does not mean that total transaction time is short or shorter activation time can be used.
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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 situation is different from UMTS. In UMTS, because the UE is configured with DCH or E-DCH with non-scheduled transmission in uplink, the UE can transmit 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. First approach is to reduce the time that takes in resource allocation. This is to optimize the process depicted by green arrows. Second approach is to optimize UE response transmission by using such as asynchronous reconfiguration procedure. This is to optimize the process indicated by both green and pink arrows. 
In the first approach, the allocation time is reduced by removing the green arrow in the figure 1. To achieve this, RRC reconfiguration message sent by eNB includes allocation information of uplink radio resource block. I.e, UE is notified of the allocated uplink resource block by RRC message. At the designated time indicated by the message, the UE uses the uplink resources to transmit a RRC reconfiguration response message. The merit of this method is that the resource request/resource allocation step can be omitted, resulting in reduced transaction time. In addition to that, the overhead over RACH or L1/L2 control channel can be reduced. This is a big step because the capacity of L1/L2 control channel is limited. By allowing resource allocation over RRC, the load in L1/L2 control channel can be alleviated. Following figure 2 shows this first approach.
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 Fig 2 Method 1: Allocation of UL Radio resource by RRC
By the way, when we looked at the XXX_complete message in WCDMA, the response message transmitted by UE is just used to acknowledge the successful reception of RRC configuration message in most cases. I.e., the response message does not include so much information. This finding opens a door for skipping RRC response message transmission by UE. This approach is to optimize both the green and the pink arrows in figure 1, and is shown in the following figure 3 and 4.
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 Fig 3 Method 2
In the method in figure 3, by using dedicated RACH procedure, both resource allocation time and response transmission time can be reduced. I.e, when the eNB transmits RRC message to UE, the eNB also informs the UE of the dedicated RACH preamble. When the UE successfully receives the RRC message from the eNB, the UE uses the dedicated RACH signature to acknowledge the reconfiguration command by eNB. By receiving the dedicated RACH preamble, the NB knows that the UE has received the RRC message. By receiving the acknowledgement of RACH preamble, the UE ends the RACH procedure. When RACH procedure with dedicated preamble ends, the reconfiguration is immediately used by both sides.
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 Fig 4 Method 3
In figure 4, another method is shown. In this mechanism, the RRC response by UE is replaced by special CQI code. When there is a transmission in downlink direction, the CQI channel is configured 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 eNB knows that the RRC message is successfully received by the UE. But the reliability of this method is low compared to above two methods. Thus the UE may need to send CQI for several times.
3.
Conclusion
It is proposed to discuss analysis in section 2. It is proposed to agree to:

- Uplink resource allocation can be done over RRC messages.
- Dedicated RACH procedure can be used instead of transmission of RRC response message by UE.
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