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1. Introduction
In this contribution we discuss the remaining user plane aspects of LWA.
2. Discussion
2.1 DRB ID

RAN2 have agreed that the eNB shall add DRB ID into packets sent to WT, as per: “For LWA the eNB inserts a DRB identity to the LWA PDU. The DRB identity is used by the receiver to differentiate PDCP PDUs which belong to different bearers and to detect which PDCP PDUs belong to which bearer.”

There are two alternative options to implement this functionality:

1. To define a new PDCP header with DRB ID to be used for LWA

2. To define a new header on top of PDCP to be used for LWA

Both options are feasible and roughly similar from standardization and implementation complexity point of view. There is some advantage to the first alternative (new PDCP header) as it eliminates the need to define a new protocol and also because the new LWA PDCP PDU format may allow the definition of a new LWA-specific functionality, such as PDCP report triggering (see separate contribution on UE reporting for LWA in [1]). 

Proposal 1: to discuss whether to define a new PDCP header with DRB ID for LWA or a new protocol header.
If the first alternative is selected, RAN2 needs to discuss whether PDCP SN of 12 bits, 15 bits and 23 bits need to be supported. Given that [maximum theoretical] WLAN rates already go as high as 7Gbp with 802.11ac and WLAN is being improved even further, we believe that all three options, that is 12 bits, 15 bits and 23 bits shall be supported to make LWA future proof.
Proposal 2: to discuss whether PDCP SN of 12 bits, 15 bits and 23 bits need to be supported.
If this option is selected, the new PDCP header might look like:
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Figure 1: Example of PDCP PDU with DRB ID
If the second alternative is selected, all PDCP formats will be implicitly supported, however a new protocol must be defined. The new protocol can probably be captured in TS 36.323 annex or a new TS. 

If this alternative is selected, the header might look like:
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Figure 2: Example of new LWA protocol with DRB ID
That is, with one byte header including 5 bits for DRB ID and 3 reserved bits.

2.2 QoS

802.11 QoS model is very different from LTE. 802.11 [3] defines four Access Categories (ACs): background, best effort, video and voice. These ACs are characterized by different Contention Window (CW) sizes, arbitration inter-frame space number (AIFSN) and transmission opportunity (TXOP). Default values are illustrated in the figure below.
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Additionally, the 802.11 spec [3] allows to control the number of retransmissions through the following MIB variables: dot11LongRetryLimit (default value is 4) and dot11ShortRetryLimit (default value is 7). 

The first observation is that WLAN does not support GBR, however this limitation can be taken into account by eNB implementation and does not need to be taken into account in standardization.

For non-GBR bearers, TS 23.203 [4] defines QCIs with priority level, packet delay budget and packet error loss rate. If QCI of a bearer is communicated to the WT (similarly to what is done in DC), WT may take it into account to map LTE QoS parameters to WLAN QoS parameters listed above. 

Proposal 3: to communicate QCI parameters to WT for every bearer offloaded to WLAN.

Additionally, if ARP is communicated to WT (similarly to what is done for DC) it may take this information into account when admitting bearers.

Proposal 4: to communicate ARP to WT for every bearer offloaded to WLAN.

With that being said, we recognize that not all WLAN implementations may be able to support this functionality, therefore it is proposed to make QoS mapping functionality optional, so that the eNB knowing whether the WLAN supports QoS mapping or not may decide which bearers can be offloaded to WLAN.

Proposal 5: to make QoS mapping functionality optional.
Observation 1: the QoS discussion is more related to RAN3, however we provide this information for RAN2 as well for information.

2.2 AM/UM
Additionally, RAN2 need to discuss whether to support AM and UM modes for LWA, that is – whether bearers mapped to RLC AM, UM or both may be offloaded to WLAN with LWA. Considering that WLAN always supports acknowledgments, we suggest to focus on AM first. That is, the LTE link of the LWA split bearer is always RLC AM. We note that this was also the decision taken for Dual Connectivity.

Proposal 6: to focus on AM for LWA first, that is - the LTE link of the LWA split bearer is always RLC AM.
UM can be discussed later, if time permits.
3. Summary

Based on the observations above we propose:
Proposal 1: to discuss whether to define a new PDCP header with DRB ID for LWA or a new protocol header.
Proposal 2: to discuss whether PDCP SN of 12 bits, 15 bits and 23 bits need to be supported.
Proposal 3: to communicate QCI parameters to WT for every bearer offloaded to WLAN.

Proposal 4: to communicate ARP to WT for every bearer offloaded to WLAN.

Proposal 5: to make QoS mapping functionality optional.
Proposal 6: to focus on AM for LWA first, that is - the LTE link of the LWA split bearer is always RLC AM..
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