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1. Overall Description:

TSG RAN thank IEEE P802.11 for their LS on “Requesting Status and Information on Radio-Level Integration”. 

TSG RAN would like to let IEEE P802.11 know that the work on core specifications for both Enhanced LWA (eLWA) and Enhanced LWIP (eLWIP) work items have been completed in RAN#75. The work items summary description outlining the features specified for eLWA and eLWIP can be found in the attached documents RP‑170330 and RP‑170706.

The work on conformance tests for LWA and LWIP is ongoing based on Release-13 core specifications and has reached 27% completion level.

The proposal on NR/non-3GPP integration, interworking and aggregation has been discussed in RAN#75 and may be considered in the future. 

Additionally, the work on interworking with untrusted non-3GPP access progresses in TSG SA.
2. Actions:

To IEEE P802.11
ACTION: TSG RAN asks IEEE P802.11 to take the above response into account.
3. Date of Next TSG-RAN Meetings:

TSG RAN Meeting #76
 5 – 8 June 2017,

West Palm Beach, FL, USA

TSG RAN Meeting #77

11 - 14 September 2017,

Sapporo, Japan
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1
Introduction


In Rel-14, the following LTE-WLAN Aggregation (LWA) enhancements have been introduced: UL aggregation on LTE and WLAN, mobility enhancements (handover without WT change), 60GHz band support, neighbour eNB reporting for ANR and WLAN suspend/resume.


2
Description


Release-14 Enhanced LWA builds on top of the baseline Release-13 functionality, adding the following enhancements:


· Uplink transmission on WLAN, including uplink aggregation



· Mobility enhancements, specifically support for handover without WT change



· Support for 60GHz 802.11 band



· Automatic Neighbour Relation (ANR) 



· WLAN suspend/resume



Release-13 LWA supports uplink transmission on LTE only. Uplink support added in Release-14 is conceptually similar to Dual Connectivity (DC) uplink support, with some adjustments made for WLAN: the eNB may configure an uplink data split threshold and if the data available for transmission in the UE is above that threshold, the UE submits PDCP PDUs to either AM RLC entity or WLAN. The selection of which PDCP PDUs to send via LTE or WLAN is left of UE implementation. If the data available for transmission is below the configured threshold, the UE sends PDCP PDUs via LTE or WLAN, as configured by the eNB using another IE.


In Release-13, LWA configuration is released upon handover. In Release-14, an enhancement has been added, allowing the UE to retain the LWA configuration and therefore to remain associated to the current WLAN AP (if in coverage) during handover. Therefore, during LTE HO, WLAN transmission and reception can continue. To support this functionality, a new procedure referred to as “Handover without WT change” has been defined. In this procedure, during the handover, the target eNB initiates the WT Addition procedure (to the same WT the UE is associated with) and the source eNB may postpone the WT Release Request, so that the data may be sent/received via WLAN during the HO. As the UE may need to temporary use two keys to decipher PDCP PDUs received from the target eNB and from the source eNB (via the WT), the end marker approach has been agreed, in which the source eNB sends the end marker after sending the last PDCP PDU. The UE uses the end marker indication to switch to the target eNB security key.


To support IEEE 802.11 operating in the 60GHz band (aka WiGig), this band has been added into RRC and Xw-AP protocols.


For ANR, measurement enhancements have been defined, allowing reporting of WLANs outside the list of WLAN IDs in the WLAN measurement object. Additionally, Xw-AP enhancements have been agreed, to allow WT reporting of neighbour eNBs – which allows the eNB to deduce the information about the WLAN network topology, thus reducing the OAM effort required for LWA deployment.



Additionally, WLAN suspend/resume indication from the UE has been added. This enhancement allows the UE which needs to temporary connect to another WLAN (e.g. a smart watch) not to tear down LWA connection.


3
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1
Introduction


A WI approved at RAN #73 [1] and addressing Enhanced LTE WLAN Radio Level Integration with IPsec Tunnel (eLWIP) has been completed in RAN3. This document summarises the results of the work.


It is important to note that the Work Item required another enhancement to be completed first: a standard interface needed to be enabled between the eNB and LWIP-SeGW, as requested in [2]. Even though this task is not part of the WI objectives, it is still included in this summary.


2
Discussion


2.1
eNB-SeGW connectivity


In Rel.13, there was no support for connectivity between the eNB and the SeGW supporting LWIP (LWIP-SeGW). Following LSes from SA3 and approval of the eLWIP WI, RAN3 started the work on the standard interface for the eNB-SeGW connection.


Two options were identified and discussed:



1) To define LWIP-SeGW as a new 3GPP logical node and to design a new interface to connect it to eNB; or



2) To enable the SeGW to be collocated with the WT and thus to enhance the Xw to support connectivity to such enhanced WT.



Certain technical details of the implementation were different, too: in option (1), there was functionality support for the explicit requirements only, while option (2) implicitly reused existing LWA functionality over Xw. 



Over the course of the two meetings (RAN3 #93-bis and RAN3 #94), these two options were discussed in parallel. No technical blocking points were identified in either, so the work progressed in parallel up to the moment two sets of CRs were created.



At the beginning of RAN3 #95 meeting, a compromise was proposed to enable Xw-based connectivity between the eNB and the LWIP-SeGW, which thus became a 3GPP node (offering limited WT functionality to handle the needed Xw procedures) [3]. This proposal was assumed as the way forward and then technical details were clarified [4]:



· The common XwAP procedures are to be used for both, LWA and LWIP;



· UE-specific XwAP procedures are to be defined separately for LWA and LWIP; the new procedures are:



· LWIP Addition Preparation procedure (class 1)



· eNB initiated LWIP Modification Preparation procedure (class 1)



· eNB initiated LWIP Release procedure (class 2)



· LWIP-SeGW initiated LWIP Release procedure (class 1)



· WLAN identifiers for LWIP are to be enabled at Xw setup and WT configuration update; this is achieved by adding a flag to the WLAN Information IE;


· Separate E-RABs and QoS are not supported over Xw in the version of the specification; the transport layer and Xw UP specifications has been extended to handle LWIP traffic;


· The same XwAP UE IDs are used for both LWA and LWIP;



Based on this, a set of CRs for LWIP stage-2 [5] and stage-3 [6-8] was agreed in RAN3.


2.2
The WI objectives



According to the WID, the objectives of the WI were:



· Define LWIP flow control e.g. via reuse of the LWA framework;



· Define improvements to WLAN measurement framework e.g. as defined within eLWA WID;



It was also declared that the solution shall support legacy WLAN deployments without any need for modifications to the deployed WLAN nodes.


Since the connectivity between the eNB and the LWIP-SeGW was agreed to be based on Xw, both objectives were achieved by reusing existing Xw procedures: Xw flow control and Xw resource reporting.



LWIP flow control: 


As agreed in [7-8], the flow control for LWIP will be per UE and will concern data transmitted from the SeGW towards the UE.



LWIP resource reporting: 


Resource reporting is based on the information provided from APs, but it is not mandatory for legacy APs to support the feature.


3
Summary


The completed work item consisted of two parts: enabling eNB-SeGW connectivity and achieving the WI objectives. RAN3 initially analysed two proposals for the connectivity, and eventually managed to reach consensus with a solution that also achieves the WI objectives. It is therefore declared completed [9].
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1. Overall Description:


TSG RAN thank IEEE P802.11 for their LS on “Requesting Status and Information on Radio-Level Integration”. 


TSG RAN would like to let IEEE P802.11 know that the work on core specifications for both Enhanced LWA (eLWA) and Enhanced LWIP (eLWIP) work items have been completed in RAN#75. The work items summary description outlining the features specified for eLWA and eLWIP can be found in the attached documents RP‑170330 and RP‑170706.


The work on conformance tests for LWA and LWIP is ongoing based on Release-13 core specifications and has reached 27% completion level.


The proposal on NR/non-3GPP integration, interworking and aggregation has been discussed in RAN#75 and may be considered in the future. 


Additionally, the work on interworking with untrusted non-3GPP access progresses in TSG SA.


2. Actions:



To IEEE P802.11


ACTION: TSG RAN asks IEEE P802.11 to take the above response into account.
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