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1
Decision/action requested

The group is asked to discuss the proposal.
2
Rationale
This pCR is to add the LWA overview excerpted from 3GPP RAN spec (TS 36.300, 36.463 and 36.465) and the basic concept, which will serve as basis for the study of its management aspects.
3
Proposal
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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[x]
3GPP TS 36.463: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Wireless LAN (WLAN); Xw application protocol (XwAP)". 
[y]
3GPP TS 36.465: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Wireless LAN (WLAN); Xw interface user plane protocol".
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4
Background and concepts

4.1
LWA overview
This subclause provides the LWA overview, which serves as the basis for the study of LWA management as documented in the present TR. The LWA overview is excerpted from 3GPP TS 36.300 [2], TS 36.463 [x] and TS 36.465 [y].

According to TS 36.300 [2], E-UTRAN supports LWA operation whereby a UE in RRC_CONNECTED is configured by the eNB to utilize radio resources of LTE and WLAN. Two scenarios are supported depending on the backhaul connection between LTE and WLAN:
-
non-collocated LWA scenario for a non-ideal backhaul;

-
collocated LWA scenario for an ideal/internal backhaul;

The overall architecture for the non-collocated LWA scenario is illustrated in Figure 4.1-1 below where the WLAN Termination (WT) terminates the Xw interface for WLAN. In the collocated LWA scenario the interface between LTE and WLAN is up to implementation.
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Figure 4.1-1: Non-collocated LWA Overall Architecture
The control plane of the Xw interface is symbolized as Xw-C, of which the application layer signalling protocol is referred to as Xw-AP (Xw Application Protocol) as defined in TS 36.463 [x].
There is only one S1-MME connection per LWA UE between the eNB and the MME. Respective coordination between eNB and WT is performed by means of Xw interface signalling.

Figure 4.1-2 shows C-plane connectivity of eNB and WT involved in LWA for a certain UE: the S1-MME is terminated in eNB; the eNB and the WT are interconnected via Xw-C.
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Figure 4.1-2: C-Plane connectivity of eNB and WT for LWA
The user plane of the Xw interface is symbolized as Xw-U, of which the protocol is defined in TS 36.465 [y]. The Xw-U interface supports flow control based on feedback from WT.
The Flow Control function is applied in the downlink when an E-RAB is mapped onto an LWA bearer, i.e. the flow control information is provided by the WT to the eNB for the eNB to control the downlink user data flow to the WT for the LWA bearer. The OAM configures the eNB with the information of whether the Xw DL delivery status provided from a connected WT concerns LWAAP PDUs successfully delivered to the UE or successfully transferred toward the UE.
The Xw-U interface is used to deliver LWAAP PDUs between eNB and WT.
For LWA, the S1-U terminates in the eNB and, if Xw-U user data bearers are associated with E-RABs for which the LWA bearer option is configured, the user plane data is transferred from eNB to WT using the Xw-U interface.

Figure 4.1-3 shows U-plane connectivity of eNB and WT involved in LWA for a certain UE: the S1-U is terminated at the eNB; the eNB and the WT are interconnected via Xw-U.
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Figure 4.1-3: U-Plane connectivity of eNB and WT for LWA
4.2
LWA concepts
4.2.1
LWA relation
The overall architecture for the non-collocated LWA scenario is illustrated in Figure 4.1-1 below where the WLAN Termination (WT) terminates the Xw interface for WLAN. In the collocated LWA scenario the interface between LTE and WLAN is up to implementation.

The deployment of eNB and WLAN APs may have the following characteristics, as shown in Figure 4.2.1-1:
-
one eNB may overlay a specific set of the WLAN APs;

-
one WLAN may be overlaid by multiple eNBs;
-
the WLAN AP overlaid by an eNB, may or may not support LWA feature;
-
one WT may support a specific set of WLAN APs, which may be overlaid by the same or different eNB(s);
-
one WT may have Xw interface with multiple eNBs (see Figure 4.1-1 of clause 4.1).
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Figure 4.2.1-1: Deployment of eNB and WLAN APs 
An LWA relation represents a pair of eNB and WLAN AP, between which the LWA can be performed.
Examples of the LWA relation, based on Figure 4.2.1-1, are eNB #1 - WLAN AP #8, eNB #1 - WLAN AP #8, and eNB #2 - WLAN AP #17.
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