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[bookmark: _Toc260393909]1	Introduction
During the RAN3#89 meeting the Xw interface aspects have been extensively discussed and significant progress has been made. On the User plane aspects while it was agreed that there would be one GTP-U tunnel between the eNB and WT will be established for each LWA bearer, further details such as flow control, QoS mapping etc. are still to be discussed. This contribution discusses some of these aspects of Xw user plane.
[bookmark: _Toc260393910]2	Discussion
2.1	 Flow Control on the Xw-U interface

According to current agreed principle for LWA, Flow Control function is applied when an E-RAB is configured to use WLAN and only for DL i.e. the flow control runs between the WT and eNB and necessary information is provided by the WT to the eNB.
In the case of Release-12 Dual connectivity, SeNB provides following assistance information to the MeNB in DL DATA DELIVERY STATUS (PDU Type 1) frame for the flow control (Ref to TS 36.425[3]).

	Highest successfully delivered PDCP Sequence Number
	This parameter indicates feedback about the in-sequence delivery status of PDCP PDUs at the SeNB towards the UE

	Desired buffer size for the E-RAB
	This parameter indicates the desired buffer size for the concerned E-RAB

	Minimum desired buffer size for the UE
	This parameter indicates the minimum desired buffer size for all E-RABs established for the UE

	Number of lost Xw-U Sequence Number ranges reported
	This parameter indicates the minimum desired buffer size for all E-RABs established for the UE

	Start of lost Xw-U Sequence Number range
	This parameter indicates the start of an X2-U sequence number range

	End of lost Xw-U Sequence Number range
	This parameter indicates the end of an X2-U sequence number range



According to the WI objectives the Release-12 Dual Connectivity flow control should be by default the basis of LWA bearer flow control as well. However, WLAN by design does not support the notion of data transfer and scheduling on per bearer basis. In the WLAN RAT, the data transfer and scheduling are done on per UE (STN) basis. Hence, replicating the same method as Release-12 Dual connectivity will impose significant changes in the WLAN radio nodes. 
It is technically possible for the WLAN side to deduce whether PDCP is successfully transferred to the UE by looking at the ACK of MPDU. However, it would be significant impact on the WLAN AP design. 

Even though RAN2 has agreed to include the Bearer ID as the header field it is supposed to be used by the UE not the WT. From the WT point of view it always sees one data flow for one UE (STN). Keeping the same principle per UE flow is maintained. Moreover, it shall be noted that PDCP protocol does not exist in the WLAN unlike the SeNB case in dual connectivity. Hence looking at the PDCP SN and sending the status report back to the LTE eNB based on that would be clearly “Protocol Layer violation” that shall be avoided. Hence we believe that “Highest successfully delivered PDCP Sequence Number” shall not be part of the flow control assistance information provided from the WT to the LTE eNB.

Then, regarding “Desired Buffer Size for E-RAB” following the same principle that there is no notion of the bearer in WLAN, we think this shall be excluded from the flow control assistance information. In case WLAN can provide “buffer size” per UE, it’s quite straightforward for the eNB to use the buffer size to deduce the buffered data (the data received via Xw interface which has not been transferred successfully).

As a general note of caution, we want to highlight that two different objectives of the WI [1] could be leading the desired solution in opposite directions. On the one hand, the WI objective is design the solution based on the Release-12 Dual Connectivity architecture on the other hand it also mentions to minimize the impact on the 802.11 aspects. Hence, we recommend that 3GPP shall look at these objectives judiciously on the case-by-case basis in order to make sure what works best for the overall solution.

Based on the above justifications we believe that first two elements of the DL DATA DELIVERY STATUS (PDU Type 1) frame used for Release-12 Dual Connectivity shall not be provided by the WT for the flow control. 

Note- We believe that there are UE based solutions being discussed in RAN2 that would fulfil the requirement where by LTE eNB can avoid that more than half the PDCP sequence number space is brought in flight.

Proposal 1: WT shall not required to provide the “Highest successfully delivered PDCP Sequence Number” and “Desired buffer size for the E-RAB” as part of the assistance information for the LWA flow control.

2.2 QoS mapping in WT or eNB

During the last RAN3 meeting it was agreed that – “one GTP-U tunnel over Xw per bearer using WLAN”. However, how the QoS mapping would be performed once the user plane packet moves from the EUTRAN network domain to the WLAN domain is still open. 
While in the EUTRAN QCI is used for the QoS mapping for the user plane traffic, in the WLAN network, eight different user priorities (UP) and four access categories (AC) [2], where each UP is mapped to the corresponding AC. In general, the QoS mapping in any RAT depends on the operator policies and we should try to honour the same while providing the necessary information to the node ensuring the QoS. During the last meeting two options are discussed on how to do the mapping of QoS parameters between the EUTRAN and WLAN
(a) QoS Mapping (QCI-AC) is performed in the eNB
(b) QoS Mapping (QCI-AC) is performed in the WT
Currently, QCI parameters are abstract for the WLAN RAT while AC parameters are abstract for the EUTRAN. On the other hand, DSCP parameter is used both in the EUTRAN and WLAN RATs. Both QCI- DSCP as well as DSCP – AC mappings are extensively used in the operator networks. Furthermore the range of values supported by DSCP would leave enough flexibility to provide suitable mappings between these two sets of QoS parameters. Therefore, we would like to propose the third option where by both EUTRAN and WLAN would enable the QoS mapping using the DSCP value. So, essentially, eNB shall signal the DSCP value for the LWA bearer using the Xw-C signalling.
Proposal 2: The eNB provides the DSCP value using the Xw-C signalling to WT during GTP-U tunnel for the LWA bearer establishment.

3	Proposals
Proposal 1: WT shall not required to provide the “Highest successfully delivered PDCP Sequence Number” and “Desired buffer size for the E-RAB” as part of the assistance information for the LWA flow control.

Proposal 2: The eNB provides the DSCP value using the Xw-C signalling to WT during GTP-U tunnel for the LWA bearer establishment.
4	References
[1]	RP-151114	LTE-WLAN Radio Level Integration and Interworking Enhancement
[2] 	IEEE 802.11, Part 11: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) specifications. 
 [3]	TS 36.425	X2 Interface User Plane Protocol




o A, s, O 05 15
ey

T e s
Dt . Do et

1 Introduction

b i iy depen sy
e g . 1 e, o et e e e o X
=5

2 Discussion
21 Fio Conmion e Xt e

B A S SR

P 2:.“".‘ e ki

= e i e S A AT
N | st oo s
T e R T

e e

e e s e
e L e ML T o
R o R R N



