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1. Introduction

RRC diversity has been discussed through offline meeting and email discussion. This paper will introduce some considerations and complexity on RRC diversity. 
2. Discussion

RRC diversity is to transmit/receive RRC signalling to/from two separate eNBs in the single connectivity. Type of RRC diversity can be classified as;
· Downlink RRC diversity (Rx diversity): UE can receive DL RRC messages from two eNBs. E.g. PDSCH for Handover Command, PDCCH for UL grant or DL assignment.
· Uplink RRC diversity (Tx diversity): UE can transmit UL RRC message to two eNBs. E.g. Measurement Report, Scheduling Request. 
From [3] and [4], note that the significant gain by RRC diversity can be obtained during intra-frequency handover only, i.e. In intra-freq handover, HO failure rate is improved as UE receives HO commands from both eNBs. However, except for that, the gain is not obvious because basically the mobility problem for other scenarios is not severe. 
Observation 1: the benefit for DL RRC diversity is restrictive for mobility enhancement in intra-frequency only.
 In the case that UE performs intra-frequency handover from MeNB to SeNB. Based on Measurement Report from UE, MeNB decides to configure DL RRC diversity. For example, if UE reports Event A4 for the SeNB, at least the SeNB could be chosen as a peer of DL RRC diversity with MeNB. MeNB will request a DL RRC diversity to the SeNB, and then it configures the DL RRC diversity for the UE with the information such as C-RNTI for monitoring PDCCH in SeNB, SeNB id, TDM pattern, Diversity type. With the C-RNTI and SeNB id. The configured UE starts monitoring PDCCH from SeNB. In the intra-frequency, UE could suffer in monitoring different PDCCHs from both eNBs simultaneously. To avoid intra-frequency interference, UE can detect the PDCCHs in TDM fashion. To do it, MeNB can provide a kind of TDM pattern information. Also, because RRC diversity would be so useful in specific case only, e.g. intra-freq handover case, MeNB can restrict the scope of RRC diversity by configuring Diversity type. 
Observation 2: There is NW complexity with RRC diversity. For example, the signalling overhead between MeNB and SeNB is increased to configure RRC diversity.
If DL RRC diversity is only applied to Handover case, it is not required to start monitoring PDCCHs as soon as completing reconfiguration for RRC diversity. When UE reports Measurement Report with Event A3, it is enough to start DL RRC diversity, i.e. monitoring PDCCHs from both eNBs. This is because HO command usually arrives after UE reports Measurement Report with Event A3. Based on the Measurement Report with Event A3, MeNB decides a handover toward the SeNB, and then send a HO REQUEST to SeNB. The SeNB will transfer HO command to MeNB. The HO command is transmitted from two different points. Unfortunately, if UE moves into the MeNB coverage hole, UE cannot receive the HO command successfully. However, since UE can receive it even from SeNB, the success probability for the handover can be improved. If UE gets at least a HO command from both eNBs, it preforms random access to target eNB. Other HO commad arriving lately will be discarded. 
With RRC diversity, new RLM/RLF could be needed because UE still has the chance to obtain RRC message from SeNB even though UE lost the connection with MeNB. For example, UE could perform RLM for both MeNB and SeNB, and declare a RLF if both fails. But it would result in UE complexity. Basically, UE should monitor multiple CRSs from different eNBs. Since UE cannot infinitely wait for HO command from SeNB, additional condition to declare a RLF could be required in UE side.  
Observation 3: RRC diversity results in the additional complexity in UE as well as NW.

 As already mentioned above, RRC diversity would provide a significant gain for limited scenario only, i.e. intra-frequency handover. And, in Rel-12 WI HetNet, several solutions have been already studied to improve the mobility in intra-frequency scenario, e.g. mechanisms to recover quickly from RLF/HOF, or Enhanced re-establishment. 
Observation 4: Mobility enhancements discussed in Rel-12 WI HetNet are overlapped with the purpose of RRC diversity.
Considering the additional complexity to support RRC diversity, we doubt the usefulness on RRC diversity. Accordingly, it is proposed that

Proposal: RRC diversity is not considered at least in Rel-12 Study Item.
3. Conclusion

This paper introduced the following observations:
Observation 1: the benefit for DL RRC diversity is restrictive for mobility enhancement in intra-frequency only.
Observation 2: There is NW complexity with RRC diversity. For example, the signalling overhead between MeNB and SeNB is increased to configure RRC diversity.

Observation 3: RRC diversity results in the additional complexity in UE as well as NW.
Observation 4: Mobility enhancements discussed in Rel-12 WI HetNet are overlapped with the purpose of RRC diversity.
From the above observations, RRC diversity is not likely to be one of potential enhancements. Accordingly, it is proposed that
Proposal: RRC diversity is not considered at least in Rel-12 Study Item. 
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