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1 Introduction

The WI “Dual Connectivity for LTE” has started in RAN#62 [1]. Dual Connectivity (DC) refers to the operation where a given multiple RX/TX UE in RRC_CONNECTED consumes radio resources on different component carriers provided by at least two different network points (Master and Secondary eNB) connected via a non-ideal backhaul. Dual connectivity serves as an inter-node radio resource that aggregates user plane radio resources for per-user throughput enhancements [2]. 
In DC, the Master eNB (MeNB) acts as mobility anchor for the UE. The Secondary eNB (SeNB) provides radio resources for the UE, but does not control its mobility. In DC, the configured set of serving cells for a UE consists of two subsets: the Master Cell Group (MCG) containing the serving cells of the MeNB, and the Secondary Cell Group (SCG) containing the serving cells of the SeNB (special SCell). The serving cells in MCG may also be configured with carrier aggregation (CA).
Currently, some agreements were reached in RAN1 and RAN2 for this WI [3, 4]. In this paper, we provide a preliminary discussion on the impact of dual connectivity on RRM Performance Requirements based on these agreements.
2 Discussions
2.1 Handover Procedures
With the introduction of dual connectivity, the handover procedures become more complicated. There could be potentially various handover scenarios: HO between MCG cells (or SCG cells) in different or the same eNBs (e.g., MeNB => SeNB), or between MCG and SCG cells in the same or different eNBs. 
For handover procedures, RAN2 has reached the following agreements [4]:

During MeNB-to-(M)eNB handover…

0
In the handover preparation information the information about SCG bearers is included

1
Based on this information the target (M)eNB prepares the RRCConnectionReconfiguration including mobilityControlInfo which triggers the MeNB-to-MeNB handover (forwarded via the source MeNB) and releases the SCG cells. 

2
The source MeNB fetches the data from the source SeNB and performs the (source) SeNB release (e.g. based on the HandoverRequestAck received from the target eNB or based on the X2 indication that the handover completed successfully (FFS)).

3
The target MeNB shall not configure target SCG as part of the RRCConnectionConfiguration including mobilityControlInfo. (we could still allow it if we find out that it has no further impact. But we will not optimize for this enhancement)

For SeNB change…

3
We define a procedure for SeNB modification which starts by the SeNB sending the new configuration (RRC container over X2) to the MeNB. The MeNB forwards it to the UE which applies the configuration and then sends an RRCConnectionReconfigurationComplete to the MeNB which forwards it to the SeNB. 

3a
If the SeNB chooses a synchronized reconfiguration, the UE performs a Random Access towards the SeNB. It does not matter in which order the UE sends RRCConnectionReconfigurationComplete and performs RA. The success of the RA is not required for a successful completion of the RRC procedure. 

3b
If the SeNB chooses a non-synchronized reconfiguration, the UE may perform UL transmission towards the SeNB after having applied the reconfiguration

FFS the IE by which the SeNB triggers synchronized procedure. 

4
In case of SeNB addition or MeNB triggered SeNB/SCG modification the MeNB sends a message including the MeNB configuration (for UE capability coordination) to be used as basis for the reconfiguration by the SeNB. In the following the procedure defined above (3) is triggered/used. 

Note: Also change of the PUCCH Scell within the SeNB can be performed with the procedure (3) above. It is up to the SeNB to decide whether to use the synchronized or unsynchronized procedure (e.g. depending on whether old and new PUCCH Scell belong to the same TAG). 

5
In case of SeNB change, the procedure (3) is applied and the RRCConnectionReconfiguration comprises the release of the source SeNB/SCG. It is FFS whether this part of the message is generated by the MeNB or the source SeNB. 

6
In case of SeNB release, the procedure (3) is applied and the RRCConnectionReconfiguration comprises the release of the SeNB/SCG. It is FFS whether this part of the message is generated by the MeNB or the SeNB.
As indicated above, MeNB-to-(M)eNB handover is similar with current inter-eNB PCell handover for CA. SCG cells will be released during the HO. Thus, current RRM performance requirements for CA handover will be extended to cover MeNB-to-(M)eNB handover.
Observation 1: Current RRM performance requirements for handover need to be extended to cover MeNB-to-(M)eNB handover for dual connectivity.
For SeNB change, there can be synchronized  reconfiguration, in which the UE will send RA to the SeNB, and non- synchronized, in which the UE will perform UL transmission towards the SeNB after having applied the reconfiguration. Also, similar to CA, SeNB change may include addition, removing, and configuration changes. For UE supporting DC, it is expected that UE will have separate RF chains to support simultaneous Rx/Tx. Thus, it is desirable that the change of SeNB does not cause interruption to the data service of the MeNB. 
Observation 2: It is expected that the change of SeNB will not cause interruption to the data service of the MeNB, since UE supporting DC should have separate RF chains to support simultaneously Tx/Rx.
2.2 RLF/RLM in Special SCell of SeNB
According to current RAN2 progress on dual connectivity, there is one special cell of SeNB configured with some PCell-like functions, such as UL PUCCH transmission, DL RAR transmission for all PRACH procedure conducted on the SeNB and etc. Special SCell will be always active during SeNB’s life cycle. In addition, this Special SCell can be changed during SeNB’s life cycle, such as overload situation, and bad radio situation. For this Special SCell, RAN2 has reached the following requirements [4]:
RAN2 Agreements
1
UE shall inform MeNB of random access failure associated with an SCG cell at least for the special Scell. FFS for other SCells of the SCG.

2
UE shall inform MeNB of RLC failure associated with an SCG cell.

FFS whether UE shall inform MeNB of physical layer problem (L1 out of sync, like for PCell).

5
The UE shall not trigger RRC-reestablishment when detecting any of the above listed types of SCG failure (RACH, RLC, …).

6
The UE shall stop all UL transmission towards all cells of the SeNB when detecting any of the above listed types of SCG failure (RACH, RLC, …).
As shown above, UE is required to inform the network on the RA failure with the SCG cell. In addition, the UE will also need to performance RLM for the Special SCell, and inform the network on the RLF if it happens. Therefore, there will be a need to extend the RLM/RLF performance requirements to SCG cell for DC.
Observation 3: RLM/RLF performance requirements will need to be defined for the Special SCell of SeNB. Thus, it needs to investigate how to extend the current RLM/RLF performance requirements for the PCell to the RLM/RLF of the Special SCell of SeNB.
3 Summary 

In this paper, we provided a preliminary discussion on the impact of dual connectivity on RRM Performance Requirements based on the agreements made by RAN2 with following observations:
Observation 1: Current RRM performance requirements for handover need to be extended to cover MeNB-to-(M)eNB handover for dual connectivity.

Observation 2: It is expected that the change of SeNB will not cause interruption to the data service of the MeNB, since UE supporting DC should have separate RF chains to support simultaneously Tx/Rx.
Observation 3: RLM/RLF performance requirements will need to be defined for the Special SCell of SeNB. Thus, it needs to investigate how to extend the current RLM/RLF performance requirements for the PCell to the RLM/RLF of the Special SCell of SeNB.
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