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1
Introduction 
    In TR 36.842, the solution of RRC diversity is proposed to improve the mobility robustness for intra-frequency scenario [1]. With RRC diversity, the handover related RRC signalling could be additionally transmitted from or to a potential target cell. Handover command with RRC diversity is the main focused case. With the successful reception of HO command, HOF and RLF rate could be reduced. A more successful handover performance is revealed. Since RRC diversity is a solution in a form of dual connectivity, we would like to further discuss the utilization of HO command with RRC diversity and identify its benefit. 
2 Discussion

Since RRC diversity is developed for the handover related RRC signalling, especially HO command, the UE doesn’t seem to have connection to multiple eNBs all the time. The UE may be only required to monitor multiple eNBs during a handover situation. Based on the form of dual connectivity, neighbouring cells (e.g., potential target cells) have to be configured as SeNBs for conveying HO command in advance. Therefore, several questions may be raised:

Question 1: Is RRC diversity a temporary state during a handover situation, i.e., to configure neighbouring cells (e.g., potential target cells) as SeNBs?
We think that RRC diversity is considered for increasing the probability of receiving HO command. It would be reasonable to start to configure neighbouring cells (e.g., potential target cells) as SeNBs during a handover situation. HO command with RRC diversity should be a temporary state. Therefore, the UE may have the benefit in power saving.

Observation 1: HO command with RRC diversity should be a temporary state.

Question 2: Where is the place to configure neighbouring cells (e.g., potential target cells) as SeNBs for conveying the HO command to the UE?

Due to power saving, the UE may not need to monitor multiple cells for HO command all the time. We think that the CRE region or the cell edge should be the place where the UE would be handed over. Therefore, the UE may have to monitor multiple eNBs for HO command when being located in the CRE region or the cell edge. However, it may be a network implementation issue.
Observation 2: When the UE is located in the CRE region or the cell edge, the UE may connect to multiple eNBs at the same time for monitoring HO command.

Question 3: When should neighbouring cells (e.g., potential target cells) be configured as SeNBs for conveying the HO command to the UE? Or, which is the message used to trigger the procedure of configuring SeNBs?
Obviously, in order to realize which neighbouring cells (e.g., potential target cells) could be configured as SeNBs, the source eNB (MeNB) may need to utilize the measurement report to select neighbouring cells (e.g., potential target cells) for conveying HO command. This is the most reasonable timing and the message to trigger the configuration of SeNBs.
Observation 3: The message of measurement reports may be used to trigger the procedure of configuring neighbouring cells (e.g., potential target cells) as SeNBs for conveying HO command.

Question 4: Based on the above observations, does the solution of HO command with RRC diversity have gain in small cell deployments?

According to TR 36.839, no significant problems have been observed in terms of HOF and RLF for low mobility UEs (i.e., speed<30km/hr) [2]. We may focus on medium and high mobility UE, especially for Pico to Macro handover. For example, the UE is in the CRE region. HO procedure is triggered. We assume that the source eNB (i.e., Pico) can successfully receive measurement reports from the UE. Consequently, neighbouring cells (e.g., potential target cells) are configured as SeNBs for conveying HO command. Therefore, HO command could be sent in two ways.
(1) HO command from the source eNB (e.g., Pico)
Before the complete of SeNB configuration, HO command is only transmitted from the source eNB (i.e., Pico). According to the current HO procedure, HO command is transmitted from the source eNB (e.g., Pico) after the HO preparation time. However, RAN2 has discussed the case of HO command failure. A major cause of HO failure may be the transmission failure of the HO command message. That is the reason why HO command with RRC diversity is proposed.
(2) HO command from neighbouring cells (e.g., potential target cells)
We assume that the configuration of SeNBs is performed after the source eNB (i.e., Pico) receives measurement reports. Although the procedure of the configuration of SeNBs is unknown till now, interaction between MeNB and SeNBs is required. Delay caused by non-ideal backhaul should be considered. In this situation, we may consider one more question: Will the UE receive the HO command message from SeNBs before RLF occurs, especially for medium and high mobility UEs? Obviously, the UE must receive the HO command message from SeNBs before RLF occurs. Otherwise, the gain of HO command with RRC diversity is questionable. 

Observation 4: The configuration of SeNBs for conveying HO command must be complete before UEs experience RLF.

Based on the above observations, it is important to understand when the UE is asked to monitor multiple cells for HO command. Although an early measurement report [3] may be used to trigger the RRC diversity mode, power consumption in the UE should be considered. The UE may waste power to monitor multiple eNBs if the handover procedure is not triggered. When to release the RRC diversity mode is concerned as well. It also raises an issue of CN signalling overhead. Besides, the required time for the complete of the configuration of SeNB for HO command with RRC diversity must not be too long. Otherwise, the UE would not receive the HO command message from MeNB or SeNBs before RLF occurs. It still leads HOF or RLF eventually. The benefit in HO command with RRC diversity would be lost. 
In the issue of improvements to recovery from RLF (WI: HetNet mobility enhancements for LTE), a short T310 may be preferred in many companies as discussed in RAN2#82. If a short T310 is applied, RLF may happen more often than performing handover. In this way, HO command with RRC diversity may not be needed. The gain of HO command with RRC diversity seems very limited. 
Proposal: RAN2 is suggested to discuss the gain of HO command with RRC diversity.

3
Conclusions
In this contribution, we discuss about the issue of HO command with RRC diversity. We conclude with the following observation and proposal:
Observation 1: HO command with RRC diversity should be a temporary state.
Observation 2: When the UE is located in the CRE region or the cell edge, the UE may connect to multiple eNBs at the same time for monitoring HO command.

Observation 3: The message of measurement reports may be used to trigger the procedure of configuring neighbouring cells (e.g., potential target cells) as SeNBs for conveying HO command.
Observation 4: The configuration of SeNBs for conveying HO command must be complete before UEs experience RLF.

Proposal: RAN2 is suggested to discuss the gain of HO command with RRC diversity.
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