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1. Introduction
In this contribution we provide our inputs on Xw interface user plane protocol for LWA. In particular, we analyse X2 interface user plane protocol with the intention to re-use as much as possible for Xw.
2. Discussion
Generally, X2 for DC and Xw for LWA perform very similar functions and to a very large extent X2 interface user plane protocol [1] can be re-used for Xw [2]. However, there are also few differences which we highlight below.
X2 UP relies on GTP-U with "RAN Container" GTP-U extension header and there is no reason not to use the above for Xw UP, simply because X2 and Xw fulfil the same purpose, i.e. transfer of split bearer PDUs.
X2 provides the following services: 

“

-
Provision of X2 UP specific sequence number information for user data transferred from the MeNB to the SeNB for a specific E-RAB configured with the split bearer option;

-
Information of successful in sequence delivery of PDCP PDUs to the UE from SeNB for user data associated with a specific E-RAB configured with the split bearer option;

-
Information of PDCP PDUs that were not delivered to the UE;

-
Information of the currently desired buffer size at the SeNB for transmitting to the UE user data associated with a specific E-RAB configured with the split bearer option;

-
Information of the currently minimum desired buffer size at the SeNB for transmitting to the UE user data associated with all E-RABs configured with the split bearer option.

“

Since Xw should provide the same services, i.e. transfer of LWA split bearer PDUs between eNB and WT, Xw UP services should be similar. This only difference might be that pending RAN2 discussion, Xw may be used to carry either PDCP PDUs or some other (e.g. LWA) protocol PDUs. This is because RAN2 is yet to decide whether a new protocol will be defined to carry DRB ID or PDCP will be enhanced with DRB ID information.
Observation 1: Xw services are similar to X2 services and can generally can be re-used.

Observation 2: Pending RAN2 decision, Xw may carry not PDCP PDUs, but new protocol (e.g. LWA) PDUs.
With the exception of the above observation, Transfer of Downlink User Data X2 elementary procedure may be largely reused for Xw. The eNB would assign consecutive sequence numbers for each Xw-U packet and the WT would use this information to detect which packets where lost, to notify the eNB.

We also note that the Xw equivalent of the following X2 functionality: “The SeNB shall transfer the remaining PDCP PDUs towards the UE and memorise the highest PDCP PDU sequence number of the PDCP PDU that was successfully delivered in sequence towards the UE.” places a certain requirement on the WT, that is – the WT is expected to have sufficiently tight integration with WLAN AP or AC in order to have the information about which PDUs have been delivered to the UE.

Observation 3: the WT is expected to have sufficiently tight integration with WLAN AP or AC in order to have the information about which PDUs have been delivered to the UE.
Xw would also need to support the equivalent of the X2 Downlink Data Delivery Status procedure, which requires the SeNB to report:

“

a)
the highest PDCP PDU sequence number successfully delivered in sequence to the UE among those PDCP PDUs received from the MeNB;

b)
the desired buffer size in bytes for the concerned E-RAB;

c)
the minimum desired buffer size in bytes for the UE;

d)
the X2-U packets that were declared as being "lost" by the SeNB and have not yet been reported to the MeNB within the DL DATA DELIVERY STATUS frame.

“

All of the above information is useful for LWA and can be re-used, however there is one aspect where LWA and DC might be different. Current WLAN AP/AC infrastructure has no notion of bearers and implements buffers per Access Category (AC), rather than per buffer. Eventually, LWA-enabled WLAN infrastructure may support per bearer buffers, however this may not be the case in the first roll out of LWA.

Observation 4: eventually, LWA-enabled WLAN infrastructure may support per bearer buffers, however this may not be the case in the first roll out of LWA.
Therefore, in order to enable LWA initial deployments, in which WLAN infrastructure impact should be limited, we propose to define, in addition to “the desired buffer size in bytes for the concerned E-RAB” also “the desired buffer size in bytes for the UE”. It is expected that WT that support “the desired buffer size in bytes for the UE” would not report “the desired buffer size in bytes for the concerned E-RAB”.
Proposal 1: in order to enable LWA initial deployments to define, in addition to “the desired buffer size in bytes for the concerned E-RAB” also “the desired buffer size in bytes for the UE”.
One additional potential difference between DC and LWA to consider is that, unlike DC, in LWA the equipment on both ends of the interface is very different and in most cases, would come from different vendors. To improve interoperability and to make deployment easier, it is proposed to define how the Xw Downlink Data Deliver Status parameters shall be calculated by the WT.

Proposal 2: proposed to define how the Xw Downlink Data Deliver Status parameters shall be calculated by the WT.

3. Summary

Based on the observations above we propose:
Proposal 1: in order to enable LWA initial deployments to define, in addition to “the desired buffer size in bytes for the concerned E-RAB” also “the desired buffer size in bytes for the UE”.
Proposal 2: proposed to define how the Xw Downlink Data Deliver Status parameters shall be calculated by the WT.
It is further proposed to liaise RAN2 with regards to the above decisions.
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