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1   Introduction
In RAN #66, a RAN2 lead WI “LTE-WLAN aggregation and interworking enhancement “(R13 LWA+IWK) was approved [1]. One main objective of the WI is to specify the required control plane and user plane signalling and interface between eNB and WLAN termination point for non-co-located deployment of LTE-WLAN Aggregation based on Release-12 Dual Connectivity solutions 2C and 3C.
In this document, we discuss the details of protocol stack for Xw control plane, especially the signalling transport layer design. 
2   Discussion
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Fig 1. Overall architecture for R13 LWA+IWK for non-collocated deployment 
It was agreed in RAN2#89bis that, the WT(WLAN Termination) is connected to the eNB via Xw interface. Beyond this no other CN interfaces are specified or required for aggregation. All the requirements in WLAN for 3GPP/WLAN aggregation will be specified in the WT, and information exchange will be standardized in Xw. 3GPP don’t specify in any further detail where the functionality specified for this WT should/will be implemented (up to implementation). 

WT is the proxy to exchange information between WLAN and 3GPP, and visible to E-UTRAN. The Xw interface acts similar as the current X2 interface between eNBs. All the principles of X2 interface design could be reused.
Similar as X2 signalling transport in [3], Xw signalling bearer provides the following functions:
-
Provision of reliable transfer of Xw-AP message over Xw interface.

-
Provision of networking and routeing function

-
Provision of redundancy in the signalling network
-
Support for flow control and congestion control

Regarding the exact transport layer for signalling, there are three typical options: TCP, UDP or SCTP. Specifically, SCTP has been studied and chosen by 3GPP as the transport layer protocol for all E-UTRAN interfaces including S1, X2 interfaces. Following the similar principle for network interfaces in E-UTRAN and in order to minimize the impacts on eNB, it is natural to use SCTP as the transport Network Layer for Xw. The proposed protocol stack for Xw Signalling Bearer is shown in figure 2.
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Fig 2: protocol stack between LTE eNB and WT

Physical layer and data link layer could also follow the same principle for X2, which is defined in [3] and [4].

Proposal 1: SCTP should be used for signalling transport in Xw interface.

As the XwAP is a new use case for SCTP, the new Payload Protocol Identifier and Destination Port Number for XwAP should be assigned by IANA.
Proposal 2: The new Payload Protocol Identifier and Destination Port Number for XWAP should be assigned by IANA.

Regarding the usage of SCTP, similar rules as X2 can also applied. There shall be only one SCTP association established between one eNB-WT pair. Within the SCTP association established between one eNB-WT pair;
-
A single pair of stream identifiers shall be reserved for the sole use of XwAP elementary procedures that utilize non UE-associated signalling.

-
At least one pair of stream identifiers shall be reserved for the sole use of XwAP elementary procedures that utilize UE-associated signalling. However a few pairs (i.e. more than one) should be reserved.

-
A single UE-associated signalling shall use one SCTP stream and the stream should not be changed during the communication of the UE-associated signalling.
Transport network redundancy may be achieved by SCTP multi-homing between two end-points, of which one or both is assigned with multiple IP addresses. SCTP end-points shall support a multi-homed remote SCTP end-point. For SCTP endpoint redundancy an INIT may be sent from either the eNB or the WT, at any time for an already established SCTP association, which shall be handled as defined in IETF RFC 4960 in sub clause 5.2.
The SCTP congestion control may, using an implementation specific mechanism, initiate higher layer protocols to reduce the signalling traffic at the source and prioritise certain messages.
Proposal 3: the usage of SCTP in Xw should follow the similar rule for X2 interface defined in TS 36.422 [3].
3   Conclusion
In this contribution, details of protocol stack for Xw signalling bearer are discussed. It is proposed RAN3 to discuss and agree following proposals:

 Proposal 1: SCTP should be used for signalling transport in Xw interface.

Proposal 2: The new Payload Protocol Identifier and Destination Port Number for XWAP should be assigned by IANA..Proposal 3: the usage of SCTP in Xw should follow the similar rule for X2 interface defined in TS 36.422 [3].
Proposal 4: agreed the TP in section 5 for the new TS of signalling transport layer for Xw.
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5   Text Proposal

X.
Xw signalling bearer
X.1
Function and protocol stack

Xw signalling bearer provides the following functions:
-
Provision of reliable transfer of Xw-AP message over Xw interface.

-
Provision of networking and routeing function

-
Provision of redundancy in the signalling network

-
Support for flow control and congestion control

The protocol stack for Xw Signalling Bearer is shown in figure x.1 and details on each protocol are described in the following sections. 
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Figure x.1: Xw signalling bearer protocol stack

The Transport Network Layer is based on IP transport, comprising SCTP on top of IP.

X+1
Data link layer

The support of any suitable Data Link Layer protocol, e.g. PPP, Ethernet, etc. , shall not be prevented. 

X+2
IP layer

The eNB and the WT shall support IPv6 (IETF RFC 2460) and/or IPv4 (IETF RFC 791 ).

The IP layer of Xw only supports point-to-point transmission for delivering Xw-AP message.

The eNB and the WT shall support the Diffserv Code Point marking as described in IETF RFC 2474.

X+3
Transport layer

SCTP (IETF RFC 4960) shall be supported as the transport layer of Xw signalling bearer. The Payload Protocol Identifier assigned by IANA to be used by SCTP for the application layer protocol X2AP is xx.
SCTP refers to the Stream Control Transmission Protocol developed by the Sigtran working group of the IETF for the purpose of transporting various signalling protocols over IP network.

There shall be only one SCTP association established between one eNB-WT pair. An eNB or a WT shall use the Destination Port Number value yyyy assigned by IANA to be used for XWAP and this value shall also be used in Source Port Number by all eNBs and WTs within a network.

NOTE:
A multi-homed eNB/WT implementation should provide the correspondent WT/eNB with the set of IP addresses supported during SCTP association establishment unless the correspondent WT/eNB already has this information e.g. through IP address management.

An arbitrary eNB shall be able to initiate the INIT procedure towards the pear WT for establishing the SCTP association. 

Within the SCTP association established between one eNB-WT pair;
-
A single pair of stream identifiers shall be reserved for the sole use of XwAP elementary procedures that utilize non UE-associated signalling.

-
At least one pair of stream identifiers shall be reserved for the sole use of XwAP elementary procedures that utilize UE-associated signalling. However a few pairs (i.e. more than one) should be reserved.

-
A single UE-associated signalling shall use one SCTP stream and the stream should not be changed during the communication of the UE-associated signalling.
Transport network redundancy may be achieved by SCTP multi-homing between two end-points, of which one or both is assigned with multiple IP addresses. SCTP end-points shall support a multi-homed remote SCTP end-point. For SCTP endpoint redundancy an INIT may be sent from either the eNB or the WT, at any time for an already established SCTP association, which shall be handled as defined in IETF RFC 4960 in subclause 5.2.
The SCTP congestion control may, using an implementation specific mechanism, initiate higher layer protocols to reduce the signalling traffic at the source and prioritise certain messages.
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