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1   Introduction
The running CRs corresponding to TS 36.300, TS 36.423 and TS 36.413 are already under review. However, the effect to other specs i.e. TS 36.401, TS 36.410, TS 36.420 and TS 36.424 has not been discussed and agreed. This paper will provide the necessary changes to the above specifications for Dual Connectivity. 

Since the protocols for flow control is under discussion, the paper does not include the text proposal for flow control.
2   Discussion
2.1    Necessary Change to TS 36.401
§6.2.1: the relationship between the Old/new eNB UE X2AP ID and the MeNB/SeNB UE X2AP ID should be clarified. The following text proposal is proposed:

Old eNB UE X2AP ID:

An Old eNB UE X2AP ID shall be allocated so as to uniquely identify the UE over the X2 interface within a source eNB. When a target eNB receives an Old eNB UE X2AP ID it shall store it for the duration of the 
UE-associated logical X2-connection for this UE. Once known to a target eNB this IE is included in all UE associated X2-AP signalling. The Old eNB UE X2AP ID shall be unique within the eNB logical node. In case of DC, the Old eNB UE X2AP ID is the MeNB UE X2AP ID allocated by the MeNB.
New eNB UE X2AP ID: 

A New eNB UE X2AP ID shall be allocated so as to uniquely identify the UE over the X2 interface within a target eNB. When a source eNB receives a New eNB UE X2AP ID it shall store it for the duration of the 
UE-associated logical X2-connection for this UE. Once known to source eNB this IE is included in all UE associated X2-AP signalling. The New eNB UE X2AP ID shall be unique within the eNB logical node. In case of DC, the New eNB UE X2AP ID is the SeNB UE X2AP ID allocated by the SeNB.
-----------------------------------------------Next Change--------------------------------------------------------
§6.4: The definitions of eNB UE context should include the DC case since the UE context shall b e established in SeNB which is in DC operation. The following text proposal is proposed:

eNB UE context: 
An eNB UE context is a block of information in an eNB associated to one active UE. The block of information contains the necessary information required to maintain the E-UTRAN services towards the active UE. At least UE state information, security information, UE capability information and the identities of the UE-associated logical 
S1-connection shall be included in the eNB UE context. An eNB UE context is established when the transition to active state for a UE is completed or in target eNB after completion of handover resource allocation during handover preparation or in the SeNB after the establishment of DC. 
-----------------------------------------------Next Change--------------------------------------------------------

§7.2.xx: a new section to introduce the functionality is necessary. A simple text which is copied from the running CRs of TS 36.300:
7.2.xx
Dual Connectivity
The Dual Connectivity (DC) function enables that a multiple RX/TX UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in two eNBs connected via a non-ideal backhaul over the X2 interface as specified in TS 36.300 [2].
2.2   Necessary Change to TS 36.410

§5.3: Current text excludes DC by statement as the modification of E-UTRAN resources is triggered by the MME. However, in case of DC, the modification of E-UTRAN resources can be triggered by eNB via E-RAN Modification Indication procedure:
The E-RAB service management function is responsible for establishing, modifying and releasing E-UTRAN resources for user data transport once a UE context is available in the eNB. The establishment and modification of E-UTRAN resources is triggered by the MME and requires respective QoS information to be provided to the eNB. For Dual Connectivity when SCG bearer option is applied, the modification of the E-RAB is triggered by the MeNB towards the MME for the modification of the transport information. The release of E-UTRAN resources is triggered by the MME either directly or following a request received from the eNB (optional). 
-----------------------------------------------Next Change--------------------------------------------------------

§5.11.3: It was agreed that the location reported refers to the cell served by the MeNB. The same text should be applied to this section:
The positioning function performs the determination of the geographical position of the UE. 

This function allows the MME to request the eNB for a given UE either to report directly the current serving cell or to report upon change of serving cell.
If dual connectivity is configured for a specific UE, the location reported refers to the cell served by the MeNB.
2.3   Necessary Change to TS 36.420
§4.2: The data transmission over X2 for the split bearer should be captured in this section:

The general principles for the specification of the X2 interface are as follows:

-
the X2 interface should be open;

-
the X2 interface shall support the exchange of signalling information between two eNBs, in addition the interface shall support the forwarding and delivering of PDUs to the respective tunnel endpoints;
-
from a logical standpoint, the X2 is a point-to-point interface between two eNBs within the E-UTRAN. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the two eNBs.
-----------------------------------------------Next Change--------------------------------------------------------

§4.4.1: Some text is needed to support Dual Connectivity:
The X2 interface provides capability to support radio interface mobility and dual connectivity between eNBs, of UEs having a connection with E-UTRAN. 

-----------------------------------------------Next Change--------------------------------------------------------

§4.5.1.1: The behaviours between MeNB/SeNB and Source/Target eNB should be clarified:

Source-eNB communication context identifiers that are assigned by the source-eNB for X2-C dedicated procedures, and target-eNB communication context identifiers that are assigned by the target-eNB for X2-C dedicated procedures, shall be used to distinguish UE specific X2-C signalling transport bearers. The communication context identifiers are conveyed in the respective X2AP messages. For Dual Connectivity, the behaviour of the MeNB is the same as specified for the “source-eNB” and the behaviour of the SeNB is the same as specified for the “target-eNB”.
-----------------------------------------------Next Change--------------------------------------------------------

§5.2.x: a new section to introduce the necessary functionality. A simple text which is copied from the running CRs of TS 36.300:

This function allows support of Dual Connectivity for UE in ECM-CONNECTED:
-
Establishment, Modification and Release of a UE context at the SeNB.

-
Control of user plane tunnels between MeNB and SeNB for a specific UE for split bearer and data forwarding.

-
Provision of the TNL information of the S1 user plane tunnels for SCG bearers.
2.4   Necessary Change to TS 36.424
§5.2: User data forwarding for the SCG bearer option and data transmission for the split bearer option are introduced in this section as:
For DC SCG bearer option, user data forwarding may be performed. The behaviour of the eNB from which data is forwarded is the same as specified for the “source eNB”, the behaviour of the eNB to which data is forwarded is the same as specified for the “target eNB”. 
For DC split bearer option, the GTP-U (TS 29.281 [2]) protocol over UDP over IP shall be supported as the transport for the data stream of PDCP PDUs on the X2 interface. The transport bearer is identified by the GTP-U TEID (TS 29.281 [2]) and the IP address of the MeNB and SeNB respectively. There may be zero or one UL data stream and zero or one DL data stream per E-RAB at the X2 interface:

-
The DL data stream is used for DL data transmission from the MeNB to the SeNB.
-
The UL data stream is used for UL data transmission from the SeNB to the MeNB.
§5.3: User data forwarding for the SCG bearer option and data transmission for the split bearer option are clarified in this section as:

There may be one or several IP addresses in the both eNBs. The packet processing function in the source eNB shall send downstream packets of a given E-RAB to the target eNB IP address (received in X2AP) associated to the DL transport bearer of that particular E-RAB. The packet processing function in the source eNB shall send upstream packets of a given E-RAB to the target eNB IP address (received in X2AP) associated to the UL transport bearer of that particular E-RAB. For DC SCG bearer option, user data forwarding may be performed. The behaviour of the eNB from which data is forwarded is the same as specified for the “source eNB”, the behaviour of the eNB to which data is forwarded is the same as specified for the “target eNB”. 
For DC the split bearer option, the packet processing function in the MeNB shall send downstream packets of a given E-RAB to the SeNB IP address (received in X2AP) associated to the DL transport bearer of that particular E-RAB. The packet processing function in the SeNB shall send upstream packets of a given E-RAB to the MeNB IP address (received in X2AP) associated to the UL transport bearer of that particular E-RAB.
3   Conclusion / Proposals
In this contribution, the necessary changes to the specs TS 36.401, TS 36.410, TS 36.420 and TS 36.424 are provided. The corresponding CRs are provided in [1], [2], [3] and [4] respectively.
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