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1 Introduction

The discussion on how to configure small cell for dual connectivity and the reconfiguration of small cell radio parameters were started in the last meeting. It was agreed in a previous meeting, MeNB and SeNB are in charge of control of their own radio resources. While MeNB and SeNB are configuring and scheduling the radio resources to the UE, it should ensure that the UE capability is not exceeded. In this contribution, we discuss the above and provide our views on the procedure. 
2 Discussion

The following agreements were made from the last meeting discussion.
Agreements
1
The MeNB maintains the RRM Measurement configuration of the UE and may, e.g. based on received measurement reports or traffic conditions or bearer types, decide to ask an SeNB to provide additional resources (serving cells) for a UE. 

2
Upon receiving the request from the MeNB, an SeNB may create the container that will result in the configuration of additional serving cells for the UE (or decide that it has no resource available to do so). 

3
MeNB and SeNB exchange information about UE configuration by means of RRC containers (inter node messages) carried in Xn messages. 


4
The SeNB may initiate a reconfiguration of its existing serving cells (e.g. PUCCH towards the SeNB, …)

6
The MeNB does not change the content of the RRC Configuration provided by the SeNB. 

FFS whether the MeNB requests the SeNB to release a serving cell for one of its UEs and the SeNB creates a container that will result in the release of a serving cell. Or whether the MeNB can by itself release a serving cell maintained by the SeNB. 

It is FFS whether the MeNB needs to comprehend or may reject the RRC Container received from the SeNB)

FFS how MeNB and SeNB “share” e.g. the L1 processing capabilities

With regards to the UE capability sharing between the radio configuration by the MeNB and SeMB, two different views were presented in the last meeting. 
1). The MeNB determines the portion of UE capability which can be used for SeNB configuration and provides the information to the SeNB over Xn interface. The SeNB configures its radio configuration to the UE ensuring the UE capability is not exceeded the portion signalled by the MeNB. 

2). MeNB and SeNB configurations are exchanged between the two eNBs after the configuration was performed towards the UE. MeNB informs the SeNB of the UE radio configuration just been performed right after the RRCConnectionReconfiguration was sent to the UE. MeNB requires to comprehend the radio configuration sent by the SeNB. Thus both MeNB and SeNB have upto date radio configuration towards the UE.

Both options have some drawbacks and benefits. If the SeNB configures it radio resources under utilising the UE capability, the information is not known by the MeNB hence the UE may not be severed up to it’s full capacity. The radio configuration by each eNB does not required to be informed to the other eNB. Therefore, the two eNBs operates more or less independently in option 1.

In option 2, the Ue can be configured by MeNB and SeNB such a way that the UE capability is fully utilised. However, the MeNB requires to inform the SeNB of the radio configuration and also the MeNB requires to comprehend the UE radio configuration provided by the SeNB. 
In order to avoid the under or over utilisation of UE capability (which has direct impacts on the offered throughput` to the UE), and also to avoid the need for exchanging the every radio configuration performed between the two eNBs, we proposed the following procedure shown in Figure 1.
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Figure 1: SeNB configuration/re-configuration procedure
After the decision for dual connectivity configuration, the MeNB sends SeNB configuration request to the SeNB informing the portion of UE capability could be used for SeNB radio configuration together with the QoS information of the bearer to be offloaded via SeNB. The SeNB configures the radio parameter taking into account the signalled UE capability. SeNB sends the SeNB configuration Ack messages including the SeNB radio parameter configuration in an transparent RRC container and a message which provides the information to the MeNB such as the remaining UE capability (if any). 
SeNB radio parameter configuration sends in transparent container doesn’t required to be comprehended by the eNB. This information is forwarded to the UE in RRCConnectionReconfiguration message. 

In case the SeNB radio parameters to be re-configured, the SeNB generates the SeNB re-configuration request message including the radio parameter re-configuration message in a transparent RRC container.  The information which MeNB should be aware of is sent in a message along with the transparent RRC container containing radio parameter configuration. Note that not all the SeNB radio parameter configurations are relevant to the MeNB and we expect that to a small subset of parameters (whether this subset is specified or left to implementation is FFS). The MeNB make the decision to accept the SeNB re-configuration or not based on the provided information. If accepted, RRCConnectionReconfiguration messages including the SeNB radio parameter reconfiguration is sent to the UE. Upon reception of the RRCConnectionReconfiguration complete, the MeNB sends the SeNB reconfiguration Ack message to the SeNB. 

On the other hand, if MeNB doesn’t accept the SeNB re-configuration request, it transits a SeNB re-configuration reject message to the SeNB.

Proposal 1: RAN2 to agree on the above SeNB configuration/reconfiguration procedures shown in Figure 1 and capture them in the TR.
The above described SeNB procedure could only take into account semi-static part of the UE capability such as number of receivers, CA and MIMO capabilities. However L1 processing capability signalled by the UE category and transmission power management are directly related to the radio resource scheduling at TTI level. Sharing of scheduling related UE capability between MeNB and SeNB requires further discussion and the scheduling should be designed such that the scheduling is not to exceed or underutilised the UE processing capabilities and UE transmission power management. These parameters have direct impact on the offered throughput in DL and UL. Considering that one of the main goals of dual connectivity support is to improve per UE throughput, as a guide line, the design should ensure the minimum impact on the offered throughput by efficient power management and fully utilisation of UE processing capability.

Proposal 2: Considering that one of the main goals of dual connectivity support is to improve per UE throughput, as a guide line, the design should ensure the minimum impact on the offered throughput by efficient power management and fully utilisation of UE processing capability.

3 Conclusions

This contribution discusses the SeNB configuration/reconfiguration taken into account the UE capability such that to ensure the radio configurations by SeNB and MeNB don’t exceed the total UE capability. The SeNB configuration/re-configuration message are required to include a SeNB radio parameter configuration in a RRC transparent container and additionally a message containing the information which should be comprehended by the MeNB. This message may include the remaining UE capability after the SeNB configuration/re-configuration. The following proposals are made.

Proposal 1: RAN2 to agree on the above SeNB configuration/reconfiguration procedures shown in Figure 1 and capture them in the TR.
Proposal 2: Considering that one of the main goals of dual connectivity support is to improve per UE throughput, as a guide line, the design should ensure the minimum impact on the offered throughput by efficient power management and fully utilisation of UE processing capability.
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