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1. Introduction

During the previous meeting, it was agreed that the CP architecture will be based on Option C1 or Option C2.  Although some aspects of the interworking between MeNB and SeNB were discussed as part of the CP architecture email discussion [1], other aspects related to mobility and reselection remains unclear and are further discussed below.
2. Discussion
2.1.  Mobility anchor for Option C1
2.1.1.  Non-co-channel case (Scenario 2)
If Option C1 is applied to inter-frequency dual-connectivity architecture, UE and Network have only one RRC entity which is similar to the CA architecture. Several companies have also pointed out during email discussions as well as contributions of the many correlations between dual-connectivity in non-co-channel case and CA.  In order to reduce the standardization effort, RAN2 should try to reuse the current CA procedure as much as possible for option C1. However, one clear difference between inter-frequency dual-connectivity and CA architecture is the potential need to define a mobility anchor for dual-connectivity.  For dual-connectivity, the MeNB should always have a responsibility for mobility management. This reduces the signaling load by reducing the necessity for frequent handovers between neighbouring SeNBs within coverage of the same MeNB. In contrast, for CA, PCell always has the responsibility for mobility management.  Since both MeNB and SeNB can be candidates for PCell, any eNB is potentially capable of providing mobility responsibility for the UE.
Proposal 1: For scenario 2, if Option C1 is adopted, dual-connectivity should reuse CA as much as possible with the exception that a mobility anchor should only be defined for MeNB.
2.1.2.  Co-channel case (Scenario 1)
Considering the already agreed challenges for increased signaling load and difficulty with increasing per-UE throughput, dual-connectivity should also be applied to the co-channel case (Scenario 1). In particular, one potential benefit of dual-connectivity operation is the reduction of signaling due to the decreased number of context transfers; therefore, dual connectivity is also useful for Scenario 1. If RAN2 decides to introduce dual-connectivity operation in the co-channel case, a unified architecture between Scenario 1 and Scenario 2 would be preferable. For Scenario 1, dual-connectivity is particularly attractive for handling issues with UL/DL power imbalance in the CRE region. However, if the UE is in the centre of SeNB, the UE will no longer have a direct Uu interface with the MeNB. Instead, the UE will only be connected to the SeNB.  Some contributions have already treated this issue [2][3]. And we agree that one way to limit the amount of context transfer is to allow the MeNB to act as a mobility anchor and retain the UE’s context information even when the UE is no longer connected with the MeNB. The MeNB would have the option to send RRC messages to the UE via the SeNB’s Uu interface. But since there are still many open issues, RAN2 should further evaluate whether it is appropriate to keep the CA architecture functionalities for Option C1.
Proposal 2: For Scenario 1, if Option C1 is adopted, dual-connectivity should also reuse CA as much as possible with the exception that a mobility anchor be adopted only for MeNB.
2.2.  Considerations for Option C2
In contrast to Option C1, Option C2 allows the UE to have direct RRC connection with both MeNB and SeNB. Although Option C2 is a bigger departure from intra-eNB CA, it may offer benefits in mobility management that should not be ignored.
2.2.1.  Potential benefit of Option C2
RLF
With CA, if the UE experiences RLF with the PCell then the UE shall initiate the reestablishment procedure assuming a suitable cell can be found.  The UE shall also release the SCell(s) before initiating the reestablishment　procedure.  There really isn’t any viable option since the UE has no RRC connection with the SCell.  If dual-connectivity follows the same procedure as CA, then the connection to the SeNB should be released, and reestablishment should be performed with a suitable cell.  
However, one potential benefit with Option C2 is the possibility that the UE may keep RRC connection with the SeNB in case the UE experiences RLF with the MeNB.  Although the main intention of SeNB’s RRC connection is to serve the functionality specific to the SeNB (e.g., RRM for the SeNB and not the MeNB), it may be possible to extend the SeNB’s RRC functionality to handle abnormal conditions such as RLF or HOF.  For example, UE could fall back to the single cell operation with SeNB with a restricted RRC procedure such that the UE will be allowed to send RRC Connection Reestablishment message to the SeNB without going through the typical RA process.  As an option, the SeNB could, in turn, send Reestablishment related messages to the appropriate MeNB.
Proposal 3: If Option C2 is adopted, RAN2 should consider whether further enhancements to the reestablishment procedure would be beneficial in case the UE experiences RLF with the MeNB.
Dual-connectivity activation
Dual-connectivity activation is another area where there may be potential benefit with Option C2.  With Option C1, if the UE is initially camped on a small cell, the small cell will likely need to handover the UE to the MeNB prior to dual-connectivity since the UE should only have RRC connection with the MeNB.  One way to avoid the need for the handover from the small cell to the MeNB prior to dual-connectivity is to ensure that the UE always camp on MeNB since only the MeNB will configure dual-connectivity.  However, since the small cell has to support legacy UEs, it must be able to support legacy UEs as a standalone cell.  So it may be difficult to prevent UEs from camping on small cells. It is FFS whether further enhancements are needed for the Cell Reselection procedure for dual-connectivity capable UEs.
Proposal 4: RAN2 should consider whether enhancements are needed for Cell Reselection procedure for dual-connectivity capable UEs.
With Option C2, although the same procedure may be applied as in Option C1, there is the possibility that the small cell could establish the UE’s dual-connectivity with the MeNB without first handing over the UE to the MeNB, since the small cell has RRC connection with the UE over the Uu interface.  This would simplify the idle mobility procedure since there is no difference whether the UE is initially connected to the MeNB or the SeNB before dual-connectivity is activated.  Therefore, RAN2 should introduce a procedure that allows the UE to keep RRC connection with one node when UE enter under the dual-connectivity operation in Option C2. Whether such a procedure is feasible or not depends on which entity is allowed to initiate the dual-connectivity. If only the MeNB can configure dual-connectivity, this kind enhancement will not be possible.
Proposal 5: If Option C2 is adopted, RAN2 should consider the possibility of allowing the small cell to initiate dual-connectivity with the MeNB.
2.2.2.  Potential drawback with Option C2
One of the main drawbacks with Option C2 is the complexities associated with the need to support two RRC entities in both the UE and the NW. Even if such complexities are manageable, the effectiveness of dual-connectivity for Option C2 should be further evaluated esp. for Scenario 1.  As previously mentioned in section 2.1.2, dual-connectivity may be supported for Scenario 1 using Option C1 by defining a mobility anchor for the MeNB.  However, it is still unclear whether Option C2 can be as effective in providing dual-connectivity for Scenario 1. If the UE is in the CRE region, it may be possible for the UE to establish and maintain direct RRC connections to both MeNB and SeNB over their respective Uu interfaces.  However, as the UE moves toward the center of SeNB, it is unclear how the UE can maintain the RRC connection with the MeNB when only the Uu interface with the SeNB remains. It may also be possible for the RRC messages from the MeNB to be sent to the UE via the Uu interface with the SeNB, but that would defeat the purpose of supporting Option C2.  Therefore, it is unclear whether Option C2 will have advantages over Option C1 even if the complexities associated with the support of dual RRC are manageable.
Proposal 6: RAN2 should consider whether Option C2 can be as effective as Option C1 for supporting dual-connectivity in Scenario 1.
2.3. CA and dual-connectivity
Thus far, CA and dual-connectivity have been discussed separately. We think there is no specific reason to prevent the possibility for the UE to support dual-connectivity and CA simultaneously in Rel-12 or possibly at a future release if necessary. In fact, both features may have very similar procedures.  In Figure 7.1.1.1.1-1 of the latest running TR [4], it appears both MeNB and SeNB supports F1 and F2 in Scenario 1. So the above scenario should be feasible. Furthermore, many of the existing MeNBs already support multiple frequency bands so CA can be supported. With the addition of small cells at higher frequencies, it is reasonable to expect that operators would consider the support of simultaneous CA and dual-connectivity.  And if both features are supported simultaneously, it would be preferable to reuse the CA mechanism to reduce operation complexity. RAN2 should also consider the use of an anchor cell for MeNB from a mobility point of view regardless of whether Option C1 or C2 is adopted.
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Figure 7.1.1.1.1-1: Simulation scenarios for inter-node radio resource aggregation
Proposal 7: Regardless of the CP architecture, MeNB should have the responsibility of mobility management when dual-connectivity is activated.
3. Conclusion
In this contribution, we discussed the mobility and reselection aspects of the interworking between MeNB and SeNB, including the pros and cons associated with Option C1 and Option C2. We have the following proposals.
Proposal 1: For scenario 2, if Option C1 is adopted, dual-connectivity should reuse CA as much as possible with the exception that a mobility anchor should only be defined for MeNB.
Proposal 2: For scenario 1, if Option C1 is adopted, dual-connectivity should also reuse CA as much as possible with the exception that a mobility anchor be adopted only for MeNB.

Proposal 3: If Option C2 is adopted, RAN2 should consider whether further enhancements to the reestablishment procedure would be beneficial in case the UE experiences RLF with the MeNB.
Proposal 4: RAN2 should consider whether enhancements are needed for Cell Reselection procedure for dual-connectivity capable UEs.
Proposal 5: If Option C2 is adopted, RAN2 should consider the possibility of allowing the small cell to initiate dual-connectivity with the MeNB.
Proposal 6: RAN2 should consider whether Option C2 can be as effective as Option C1 for supporting dual-connectivity in Scenario 1.
Proposal 7: Regardless of the CP architecture, MeNB should have the responsibility of mobility management when dual-connectivity is activated.
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