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1 Introduction
In RAN2#88, #89, 89bis and #90 solutions for improved synchronized RRC procedures have been discussed. Two solutions have been identified as candidates for a Work Item phase:

1. Solution with a MAC layer handshake

2. Solution with an RRC layer handshake

In this contribution the two proposed solutions are compared and also the need for improvement is discussed. In [3] the two solutions for improved synchronized RRC procedures are described in detail.
2 Discussion
2.1 The baseline solution and the need for improvement 
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In the baseline for synchronous RRC reconfigurations, the activation time is sent in a DL RRC reconfiguration message so that all parties involved know well beforehand when to switch from the old configuration to the new configuration. When defining the activation time, margins for e.g. possible retransmissions over the air, UE internal processing time and Iub delays need to be taken into account. This means that the activation times are usually set quite conservatively for a worst case scenario. In most cases when the conditions are good, the activation could have been done much faster.
The drop rate in 3G networks is normally very low, but it can still be improved by increasing the margins for the activation time in RRC reconfiguration messages even more. That will benefit the very few users that have coverage problems, but it will also delay the activation of the new configuration for the majority of the users which don’t experience coverage problems. It would be very beneficial with a solution that can reduce latency for the majority of the users and still keep or improve the drop rate.
Observation 1: Improvements in setting the activation time for synchronous RRC procedures have the potential of reducing drop-rates and improving user experience.
2.2 Solution with an RRC layer handshake
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In solution 2 an offset and a backup CFN is sent in the DL RRC reconfiguration message. The UE adds the offset to the current CFN and the result is the activation time at which the UE and the NW will switch to the new configuration. The activation time is sent in an UL RRC message. Margins for UL delays obviously have to be taken into account in this solution, but that is not enough.
Moving the calculation point of the activation time from the RNC to the UE cannot expect to change the situation much compared to the baseline. The reason is that it just shifts the problem from the DL to the UL. Dimensioning the activation time for an UL problem would result in a similar value as one for DL problems. Assuming that the UL RRC message is sent using RLC AM, a DL ACK to the UL message also needs to get through, so delays in DL also need to be encountered for. The dimensioning of the activation time is also not only done in respect of delays, but also considering exceptional cases. The UE can end up in an area with no coverage at all and margins for that have to be added both in the baseline and in solution 2.
The backup CFN is used in case the UL RRC message will fail. However, if the DL ACK to the UL RRC message is delayed the UE does not know whether it should switch at the CFN that was sent in the UL RRC message or at the backup CFN, which is a situation worse compared to the baseline. Considering the long RTT on RLC level this uncertainty is there for a long time and would most likely increase the drop rate compared to the baseline by a small but noticeable amount.
2.3 Solution with a MAC layer handshake

This solution makes use of a different concept. It eliminates the need of sending the activation time in any RRC message. When the UE has received the RRC reconfiguration message it performs a handshake with Node B to negotiate a “dynamic” activation time. 
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An offset and a backup CFN is sent in the DL RRC reconfiguration message. When the UE is ready to switch to the new configuration it sends an UL MCI. At the HARQ ACK to the MCI both the UE and the NW calculate the activation time by adding the offset to the current CFN. This approach means that the activation time is determined after all signalling is completed and no margins for air interface delays have to be added.
If the MCI or its HARQ ACK is lost over the air, the MCI is retransmitted according to the baseline HARQ mechanism. The activation time is not determined until the HARQ ACK to the MCI is successfully received. If the UE has not received the ACK to the MCI after a maximum number of retransmissions, it will give up and fall back to the backup CFN (no further actions are taken according to current specifications). Similarly, if the Node B has not received an MCI for the reconfiguration, it will switch at the backup CFN.
In this solution there is no need to make a trade-off between drop-rate and time, each user gets the time it needs. Users with good coverage can activate the new configuration quickly. The backup activation time can be set with big margins addressing users with coverage problems and help improving the drop rate. The impacts to the specifications are also straight-forward and limited, see [4] and [5].
Proposal 1: Introduce solution 1 for improved synchronized RRC procedures in the specifications.
3 Summary

RAN2 is kindly asked to discuss the following observation and proposal:
Observation 1: Improvements in setting the activation time for synchronous RRC procedures have the potential of reducing drop-rates and improving user experience.
Proposal 1: Introduce solution 1 for improved synchronized RRC procedures in the specifications.
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