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1 Introduction

In this contribution we discuss different aspects of the use of RRC containers on the X2 interface to set up dual connectivity. We also discuss how to ensure UE capabilities are not exceeded in MeNB and SeNB configurations.
2 Discussion

2.1 RRC container handling
In RAN2#83bis, the following FFS was noted:
	It is FFS whether the MeNB needs to comprehend or may reject the RRC Container received from the SeNB)




In RAN2#83bis, there was an agreement that MeNB and SeNB exchange information about UE configuration by means of RRC containers (inter node messages) carried in X2 messages. It was also agreed that the MeNB does not change the content of the RRC Configuration provided by the SeNB. Thus, there is strictly speaking no need for the MeNB to be able to comprehend the RRC container received from the SeNB. 

On the other hand, there is also the following open issue:

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




One way to share the UE L1 processing capabilities between the eNBs involved in dual connectivity is to let the eNBs comprehend each other’s configuration. Then each eNB can determine the configuration of the other eNB and decide its own configuration so that the UE capabilities are not exceeded. This assumption was made in signalling sequences in Annex G of the SI TR 36.842 [1]. In the SeNB addition sequence, the MeNB informs the SeNB of the UE capabilities along with the targeted MeNB radio resource configuration for the dual connectivity phase. The SeNB then decides the SeNB radio resource configuration so that the UE capabilities are not exceeded, considering the targeted MeNB radio resource configuration and the E-RAB parameters. Finally, when the MeNB receives the SeNB radio resource configuration, it can verify that the UE capabilities are not exceeded before constructing the final RRCConnectionReconfiguration message containing the MeNB and SeNB radio resource configurations to the UE. 
In summary, in order to ensure that the UE capabilities are not exceeded, one feasible approach is to let MeNB and SeNB comprehend each other’s radio resource configurations. Then the MeNB and SeNB are responsible of that the UE capabilities are not exceeded.
Proposal 1 The MeNB and SeNB can comprehend each other’s configuration.
2.2 SeNB addition/modification
Basis for the procedure to add/modify SeNB resources should be the procedure listed in annex G in the SI TR 36.842 [1]. In this section we focus on the information exchange between the MeNB and SeNB in the procedure. Based on proposal 1, the main steps for selecting MeNB and SeNB radio resource configurations may contain the following main steps:
1. The MeNB decides to add SCG, e.g. based on RRM measurement from the UE
2. The MeNB requests SeNB to allocate radio resources with a “SeNB addition/modification request” message. The message may contain the following information elements:

a. E-RAB parameters.
b. UE capabilities
c. The target radio resource configuration the MeNB wants to apply during the dual connectivity phase. This could be signalled as part of inter-node RRC information element AS-Config, similarly as during normal handover. The reason for using the target MeNB radio resource configuration here as opposed to the current MeNB radio resource configuration as in the TR [1] is that the MeNB may want to change its configuration as part of the procedure, and then SeNB should know the target configuration in order to select its own configuration properly. 
3. The SeNB reviews the request and decides the SeNB radio resource configuration such that the E-RAB QoS requirements are fulfilled, while making sure UE capabilities are not exceeded considering the intended MeNB configuration. 
4. The SeNB provides the SeNB radio resource configuration to the MeNB in the “SeNB addition/modification command” message. For the SeNB triggered procedure, this message starts the procedure. The message may contain the following information elements: 
a. The radio resource configuration the SeNB wants to apply during the dual connectivity phase. This could be signalled as part of inter-node RRC information element AS-Config, similarly as during normal handover.
5. The MeNB endorses the SeNB configuration, adds possible changes to the MeNB radio resource configuration, compiles the final RRCconnectionReconfiguration message and sends it to the UE. The UE starts to apply the new configuration.
Proposal 2 MeNB provides the SeNB with E-RAB parameters, UE capabilities and target MeNB radio resource configuration when requesting SeNB resources.

Proposal 3 SeNB provides the MeNB with target SeNB radio resource configuration when responding to the SeNB resource request, or when requesting a change in the SeNB configuration.

Proposal 4 MeNB endorses the SeNB configuration, adds possible changes to the MeNB radio resource configuration, compiles the RRCconnectionReconfiguration message and sends it to the UE.
Proposal 5 The inter node RRC information element AS-Config is used to convey radio resource configuration between MeNB and SeNB.
2.3 SeNB configuration reject

There is a need for the MeNB to be able to reject the SeNB configuration received from SeNB. For instance, if the MeNB detects that the SeNB configuration together with the MeNB configuration exceeds the UE capabilities, the MeNB should have the possibility to reject the SeNB configuration. This situation may be caused if the SeNB did not have up to date information of the MeNB radio resource configuration when making its request. In the case of a reject, the SeNB needs to be informed that the MeNB rejected the configuration request. In the same message, the MeNB could also include its current radio resource configuration to aid the SeNB to find a suitable configuration. After the reject, the SeNB add/modify procedure can be restarted to achieve a suitable new configuration.

The procedure for SeNB configuration reject may include the following steps:
1. The MeNB reviews the received SeNB radio resource configuration and decides to reject it. 

2. The MeNB responds to the SeNB with a message to reject the SeNB radio resource configuration. The message may contain the following IEs:

a. Reason for the reject (e.g. UE capabilities exceeded)

b. The current radio resource configuration of the MeNB. This could be signalled as part of inter-node RRC information element AS-Config, similarly as during normal handover. 

Proposal 6 The MeNB should have the possibility to reject the SeNB configuration and inform SeNB about the reject. 
2.4 MeNB configuration update

One way to avoid the UE capability conflict caused by SeNB not having up to date information about the MeNB configuration could be to have a separate procedure for letting the MeNB update the SeNB with its current configuration. This could be a push oriented procedure that the MeNB triggers, for instance when changing the MeNB configuration to ensure SeNB always has up to date information of the MeNB configuration. This could also help the SeNB to take e.g. UE capabilities into use that are released by a change in the MeNB configuration.

The procedure may include the following steps:

1. The MeNB sends a “MeNB configuration update” message to the SeNB. The message could include the following information elements:

a. The current radio resource configuration the MeNB. This could be signalled as part of inter-node RRC information element AS-Config, similarly as during normal handover. 
Proposal 7 The MeNB should have a procedure for updating the SeNB with any change in the MeNB radio resource configuration.

2.5 Specification of the X2 procedures

In this contribution, we have discussed the information exchange between MeNB and SeNB for setup and modification of dual connectivity. While RAN2 should have control on the contents of these messages, i.e. the RRC containers, the detailed protocol implementation of the X2 procedures should be agreed in RAN3. Thus, X2 messages used in this contribution should only be regarded as examples.
Proposal 8 Details of the X2 procedures between MeNB and SeNB should be set by RAN3. 
2.6 UE capability sharing between MeNB and SeNB
The UE capabilities indicate the UE support for selected features. Since according to previous agreements, MeNB and SeNB will manage their own radio resources and select the UE configuration, coordination between MeNB and SeNB is needed to ensure that the UE capabilities are not exceeded. 
The sharing of most of these UE capabilities can be solved by letting the MeNB and SeNB understand each other’s configurations, according to proposal 1 and the signaling flows in previous sections. Once the MeNB has selected its configuration and signaled this to the SeNB along with the UE capabilities, the SeNB will be able to select its own configuration so that UE capabilities are not exceeded.

However, the “L2 buffer size” and “Max amount of bits transmitted per subframe” cannot necessarily be determined from radio resource configuration. In the ideal case, the L2 buffer size and Max amount of bits transmitted per subframe are selected such that the full rate on all supported band combinations is supported by the UE. In this case, no sharing of the UE capabilities is needed between MeNB and SeNB. However, if this is not the case, the SeNB will need to know the share of the above mentioned shared UE capabilities that it can assume to be at its disposal. We primarily see two ways possible to achieve this:

1. MeNB indicates explicitly to the SeNB how much of the shared UE capabilities the SeNB can use. This could be included in a separate IE: “SeNB share of UE capability” of the “SeNB addition/modification request” message.

2. Since the UE need not to be aware of how MeNB and SeNB share the capabilities, the share can also be signaled between MeNB and SeNB in a second step, after the MeNB and SeNB radio configurations have been selected. For instance, a natural split of the “Max amount of bits transmitted per subframe” is to split it in accordance of the number of established carriers in MeNB and SeNB respectively. 
Out of these, alternative 2 seems preferable, as in alternative 1, the MeNB would need to select the ratio blindly before knowing the SeNB configuration, e.g. number of carriers selected.

Proposal 9 UE capabilities are shared between MeNB and SeNB after respective UE configuration has been selected.
3 Conclusion
Based on the discussion in section 2 we make the following proposals:
Proposal 1
The MeNB and SeNB can comprehend each other’s configuration.
Proposal 2
MeNB provides the SeNB with E-RAB parameters, UE capabilities and target MeNB radio resource configuration when requesting SeNB resources.
Proposal 3
SeNB provides the MeNB with target SeNB radio resource configuration when responding to the SeNB resource request, or when requesting a change in the SeNB configuration.
Proposal 4
MeNB endorses the SeNB configuration, adds possible changes to the MeNB radio resource configuration, compiles the RRCconnectionReconfiguration message and sends it to the UE.
Proposal 5
The inter node RRC information element AS-Config is used to convey radio resource configuration between MeNB and SeNB.
Proposal 6
The MeNB should have the possibility to reject the SeNB configuration and inform SeNB about the reject.
Proposal 7
The MeNB should have a procedure for updating the SeNB with any change in the MeNB radio resource configuration.
Proposal 8
Details of the X2 procedures between MeNB and SeNB should be set by RAN3.
Proposal 9
UE capabilities are shared between MeNB and SeNB after respective UE configuration has been selected.
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