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1 Introduction

Control Plane of dual connectivity operation was carefully discussed in RAN2 #83bis meeting and many agreements were also achieved. However, two main issues were left for further studies:
1. Whether the MeNB needs to comprehend the content of RRC configuration (in the form of RRC container) provided by SeNB or may reject the RRC Container;
2. How to release the serving cell(s) or radio bearer(s) controlled by SeNB.

This paper will mainly analyze these two issues.
2 Whether MeNB need to comprehend UE configuration provided by SeNB
It has been already agreed for dual connectivity operation that the only RRC entity is laid in the MeNB while there is one RRM entity in each eNB. That is to say, the MeNB and the SeNB could allocate radio resource on their own with this structure, which may lead to the excess of some parameters, such as UE Radio Access Capabilities and QoS parameters, presented in table 2.1.
Table 2.1 Dynamic restriction parameters and Semi-static restriction parameters shared between MeNB and SeNB

	
	Restriction Parameters

	QoS
	UE-AMBR

	
	MBR

	
	GBR

	UE Radio Access Capabilities
	Maximum number of DL-SCH transport block bits received within a TTI

	
	Maximum number of UL-SCH transport block bits transmitted within a TTI

	
	Total layer 2 buffer size (RLC)

	
	maxNumberROHC-ContextSessions

	
	supportedBandCombination


It could be found from table 2.1 that all the parameters except MBR and GBR are per-UE parameters, so the restrictions set by these parameters should be conformed to by both MeNB and SeNB, and so do the DRBs belonging to the eNBs. MBR and GBR are per-bearer parameters, so the restrictions set by them are only available to the user plane architecture 3C for bearer splitting is introduced in the architecture, while all the bearers in the user plane architecture 1A are independent.
In order to prevent those parameters from being exceeded, measures should be taken to coordinate these parameters between MeNB and SeNB, and the following are the representative methods:
1. Keeping the configurations informed to each other between the MeNB and SeNB;

2. Setting up common rule for both MeNB and SeNB.
2.1 Keeping the configurations informed to each other between the MeNB and SeNB
With this method, the MeNB and SeNB could get the configurations of each other, and one may be aware of the remaining UE capability or QoS of the other based on the configurations. However, there is still possibility that MeNB and SeNB trigger radio reconfiguration at the same time, in which case new configurations from MeNB and SeNB may be risky of exceeding shared parameters, and MeNB also needs to determine the ‘remaining’ UE capability to make sure future MeNB reconfiguration will not violate shared parameters, so the MeNB should comprehend the UE configuration provided by SeNB..
However there are also some problems in this method:
1. It is difficult to keep the parameters such as “Maximum number of DL-SCH transport block bits received within a TTI” from being exceeded, for the bit number transmitted in a TTI could only be determined by the length of MAC PDU, the MCS and coding rate, which have no relative to the configuration but the user and radio condition;
2. There is long time delay in Xn interface for it is non-ideal, so it’s difficult to coordinate the per-TTI parameters such as Maximum number of DL-SCH transport block bits received within a TTI;
3. Whether and how to configure the SeNB when the MeNB reject the UE configuration provided by SeNB is complicated and need further study;
4. Keeping the configurations informed to each other may lead to massive additional signallings in Xn interface;

Observation 1: Keeping the configurations informed to each other between MeNB and SeNB can not deal with the problem proposed at the beginning of this chapter.
Proposal 1: Keeping the configurations informed to each other between MeNB and SeNB should not be considered, and the comprehension by MeNB for UE configuration provided by SeNB is also unnecessary correspondingly.
2.2 Setting up common rule for both MeNB and SeNB
Common rule, similar to the QoS rule, could be an effective way to deal with the problem mentioned at the beginning of this chapter. For example, the common rule could include a set of parameters such as the parameter to suggest the utilization ratio, the parameter to restrict the utilization ratio, and the parameter to cope with the possible excess. With this kind of common rule, first, the MeNB and SeNB can restrict the value of the parameters which are relevant to the shared parameters in an coordinated way, preventing these parameters from being exceeded as much as possible; Second, for the unusual excess, UE/eNB can also deal with it according to the parameter in the rule (How to set and apply the common rule is FFS).
The MeNB and SeNB could be drastically decoupled based on the common rule. They can decide the UE configuration independently based on the restrictions set by the rule, and it is unnecessary for the MeNB to check the UE configuration provided by SeNB, and furthermore, the common rule could be transmitted on the Xn interface while those shared parameters are transmitted on the standardized interface, having no impact to those shared parameters. 
Proposal 2: Common rule for MeNB and SeNB should be considered and the MeNB does not need to comprehend the UE configuration provided by SeNB.
3 Release of serving cell or RB controlled by SeNB

In the last meeting, it is for further study that whether the MeNB requests the SeNB to release a serving cell for one of its UEs and the SeNB creates the container resulting in the release, or the MeNB can by itself release a serving cell maintained by the SeNB.
As proposed in 2.2, the MeNB does not need to comprehend the UE configuration provided by SeNB, so the MeNB has no idea about the UE configuration set by SeNB, especially about those per-UE configurations, e.g. the PUCCH configuration if it is finally decided to have PUCCH transmission in the small cell. Therefore, the MeNB could not indicate the UE to change the configuration in time if the MeNB release a serving cell controlled by SeNB by itself directly. So it would be better that the SeNB creates the corresponding message and sends to MeNB wrapped in a container, and the MeNB transmits the container to the UE immediately without checking it.
Although the release message should be created by SeNB, there could be many different way to initiate the release procedure, e.g. the SeNB initiates the procedure itself upon detection of low traffic and creates the release message, or the MeNB initiates the procedure upon receiving of a Measurement Report and requests the SeNB to create the release message. 
The way to release or reconfiguration the RB(s) controlled by SeNB is the same as the procedure for serving cell controlled by SeNB.
Proposal 3: The corresponding message should be created by the SeNB upon release of the serving cell or release/reconfiguration of the RB(s) controlled by SeNB, while the procedure(s) could be initiated by SeNB or MeNB.
4 Proposal
Observation 1: Keeping the configurations informed to each other between MeNB and SeNB can not deal with the problem proposed at the beginning of this chapter.
Proposal 1: Keeping the configurations informed to each other between MeNB and SeNB should not be considered, and the comprehension by MeNB for UE configuration provided by SeNB is also unnecessary correspondingly.
Proposal 2: Common rule for MeNB and SeNB should be considered and the MeNB does not need to comprehend the UE configuration provided by SeNB.
Proposal 3: The corresponding message should be created by the SeNB upon release of the serving cell or release/reconfiguration of the RB(s) controlled by SeNB, while the procedure(s) could be initiated by SeNB or MeNB.
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