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Discussion and decision
1 Introduction

This contribution discusses signalling aspects of introducing dual connectivity affecting 36.331, covering the X2 interface, focussing on inter-node RRC messages to be introduced in 36.331. The contribution includes a number of proposals that are needed in order to have to a first version of a running CR to 36.331 on introducing Dual Connectivity and/ or to capture the current RAN2 agreements in RRC.

2 Discussion
Use of container (same as for proposal 4 in [5])
In previous meetings it was suggested to transfer the parameters coming from the SeNB in a container like used for the transfer of UE capabilities and system information during HO preparation. Such a container allows transparent forwarding, even though the forwarding node may not have comprehended the latest extensions included. This raises the question whether the MeNB would allow the SeNB to configure features not supported by MeNB/ introduced in a release which transfer syntax is not supported by the MeNB. We think it would be bad design if limitations in the protocols would restrict the physical layer features an SeNB can configure. Hence we think the protocol should facilitate transparent transfer of the SCG-Configuration, and not only across X2 but also towards the UE. This is reflected by the following proposal:

Proposal 1:
Transfer the SCG-configuration within a container across X2 as well as Uu.

Note
Strikethrough font is used for proposals discussed in other contributions, and repeated to obtain a complete overview.
Inter-node RRC message for response to SeNB initiated modification

As indicated on the e-mail discussion [85bis#14][LTE/DC] Merge RAN3 input to RAN2 stage-2 CRs (DCM), the CR to TS 36.300 states that upon SCG modification the MeNB forwards the RRCConnectionReconfigurationComplete message towards the SeNB. Although it has been in the CR some time already, we think this was not explicitly agreed by RAN2. Moreover, we think the intention was that MeNB would return the final AS-configuration to SeNB, as this may have changed during this procedure. This suggest that the MeNB should not forward the RRCConnectionReconfigurationComplete, but the same inter node message as used to trigger MeNB initiated SCG establishment/ modification. Hence we propose:
Proposal 2:
Do not introduce an additional inter-node RRC message for response to SeNB initiated modification i.e. as starting point re-use the same inter-node RRC message as MeNB sends upon MeNB initiated SCG establishment/ modification.

Inter-node RRC message for SeNB assistance to MeNB
In [6] we discuss the inter-node message we think are required to accommodate SeNB assistance as well as MeNB specific requests. This resulted in the following proposal:
Proposal 3
Introduce an inter-node RRC message by which the SeNB can provide assistance to MeNB, covering data transfer rate per SCG DRB (actual details FFS) and possibly counter values, depending on RAN2 conclusion to support SeNB initiated triggering of counter check.

Summary or resulting inter-node RRC messages, proposed names
The following table provides an overview of the new inter-node RRC messages that we, based on previous RAN2 agreements and proposals included in this document, assume need to be introduced.

	Status
	Scenario
	Proposal
	Notes

	Agreed
	MeNB initiated SCG establishment/ modification
	SCG-ConfigurationInfo (new)
	

	Agreed
	SCG reconfiguration (execution)
	SCG-Configuration (new)
	

	FFS
	SeNB assistance
	SCG-Assistance (new)
	MeNB may request such assistance (e.g. counter check), but no need to introduce inter-node message (aka SCG-AssistanceRequest) for this is FFS.


Table 1: Overview of dedicated SCG radio configuration

Proposal 4:
Use the following names for the new inter-node RRC messages: SCG-ConfigurationInfo, SCG-Configuration and SCG-Assistance (if agreed to be introduced), see table 1
Content SCG-ConfigInfo
RAN2 has already come to a general agreement that the message should contain UE capability and the Dedicated radio config. In [7] we go into more detail, and actually propose to include the following (repeating proposal 1, [7]):
Proposal 5
Within the SCG-ConfigInfo, include the entire UE-EUTRA capabilities, of as-Config only the field dedicated radio configuration and the list of SCells and of as-Context only the fields IDC and PPI information.

The contribution did not really discuss the new security information i.e. the KeNBs that MeNB needs to provide to SeNB and the SCC count that needs to be provided to the UE. As we assume the security information is placed at top level within the reconfiguration message, we think the MeNB can easily include the SCC count directly in this message i.e. no need to forward it to the SeNB. Another issue is whether the KeNB key should be handled by a field in the inter-node RRC message or a field inside the X2AP message. According to current assumptions, this key is always transferred together with a request to establish the SCG and hence placing it in the the inter-node RRC message seems fine.
Proposal 6
Within the SCG-ConfigInfo, include a field to carry the KeNBs. Do not transfer the SCC counter to SeNB i.e. the MeNB itself includes it in the reconfiguration message towards the UE.

We think this inter-node message should be only used for specific requests for a modification of the SCG configuration. Other requests e.g. to obtain assistance like counter values, would be handled by means of a separate X2 AP message (not including an inter-node RRC message), see [7].
Given that for SCG release it seems the general preference is to introduce specific X2 AP messages, we only need to further consider the addition/ modification and release of SCells & DRBs. In [5] we are discussing the use of the legacy and new SCG specific DRB signalling, as well as the SCell signalling and indicate that this may impact the need to introduce additional fields on X2. In summary:

a) 
In case RAN2 agrees that the legacy drb-ToReleaseList/ SCellToReleaseList are used to release SCG DRBs and SCells, there is no field SeNB inside the SCG-Config by which the SeNB can request the MeNB to release a DRB/ SCell. Thus, in case RAN2 agrees to introduce specific requests for these cases, separate fields in the SCG-Configuration inter-node RRC message would need to be introduced.

b) 
The option to include SCG bearers in the legacy DRB-ToAddModList has the advantage that on X2 the MeNB can indicate the identity and the bearer type, of an SCG DRB to be established within the MCG configuration i.e. without introducing other fields in the inter-node RRC (or even the X2AP) message. If RAN2 however agrees otherwise, separate fields need to be introduced in the SCG-ConfigurationInfo inter-node RRC message to indicate this.
Given this analysis, it seems clear we need some field for SCG cell addition, while for the other cases the situation is not so clear as reflected in the following proposal.
Proposal 7:
Within the SCG-ConfigInfo, include a field to request addition of one or more SCG cells. Separate fields may also need to be introduced to request release of SCG cells as well as addition and release of SCG DRBs. However, this depends on the information structure RAN2 selects for the Uu signalling (as explained in the previous)

Content of SCG-Config
It is clear that the SCG-Config should include the SCG configuration. There also seems to be quite some support to use the message for some SeNB assistance i.e. the specific request to release an SCG cell. Further, as discussed in the previous, whether this requires an additional field in the SCG-Config inter-node message depends on the information structure RAN2 selects for the Uu signalling.

For DRB modification/ release the situation in RAN2 seems less clear i.e. it seems difficult to make any assumptions at this stage.
Proposal 8:
The SCG-Config should obviously include a field for the SCG configuration. Separate fields may also need to be introduced to request release of SCG cells. However, this depends on the information structure RAN2 selects for the Uu signalling (as explained in the previous)

Content of SeNB assistance
As already reflected by proposal 3, the SCG-Assistance message includes the data transfer rate per SCG DRB (actual details FFS) and possibly also counter values, depending on the need to support SeNB triggered counter checking.
3 Conclusion & recommendation
The contribution includes a number of proposals aiming to agree some starting points regarding the information structure that are needed to come to a first version of a draft CR to 36.331 on introducing Dual Connectivity. RAN2 is requested to conclude the following proposals (strikethrough font is used for proposals discussed in other contributions, and repeated to obtain a complete overview):

Proposal 1:
Transfer the SCG-configuration within a container across X2 as well as Uu.

Proposal 2:
Do not introduce an additional inter-node RRC message for response to SeNB initiated modification i.e. as starting point re-use the same inter-node RRC message as MeNB sends upon MeNB initiated SCG establishment/ modification.

Proposal 3
Introduce an inter-node RRC message by which the SeNB can provide assistance to MeNB, covering data transfer rate per SCG DRB (actual details FFS) and possibly counter values, depending on RAN2 conclusion to support SeNB initiated triggering of counter check.

Proposal 4
Use the following names for the new inter-node RRC messages: SCG-ConfigurationInfo, SCG-Configuration and SCG-Assistance (if agreed to be introduced), see table 1

Proposal 5
Within the SCG-ConfigInfo, include the entire UE-EUTRA capabilities, of as-Config only the field dedicated radio configuration and the list of SCells and of as-Context only the fields IDC and PPI information.

Proposal 6
Within the SCG-ConfigInfo, include a field to carry the KeNBs. Do not transfer the SCC counter to SeNB i.e. the MeNB itself includes it in the reconfiguration message towards the UE.

Proposal 7:
Within the SCG-ConfigInfo, include a field to request addition of one or more SCG cells. Separate fields may also need to be introduced to request release of SCG cells as well as addition and release of SCG DRBs. However, this depends on the information structure RAN2 selects for the Uu signalling (as explained in the previous)

Samsung will be happy to reflect the conclusion on these proposals in a further update of the running CR on introducing Dual Connectivity in TS 36.331 [4].
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