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1. Introduction
One of the objectives of the eLWA WI [1] is to enable the uplink data transmission over LWA bearers without changing the current LWA architecture. In RAN2#93bis, the initial discussion achieved the following agreements [2]; 

	Agreements

1: 
For Rel-14 LWA, UL PDCP PDU transmitted over WLAN is identified by using the same Ethertype value as that used in DL.

2
In Rel-14 LWA, multiple UL LWA bearers per UE on WLAN link should be supported.

3:
LWAAP layer is also used to support UL LWA bearer transfer for Rel-14 LWA.

4:
LTE buffer status information will not be reported over the WLAN link. 

5: 
It is proposed to adopt figure 3 as the updated overall protocol model for LWAAP in TS36.360


This contribution further discusses how uplink transmission may be achieved.

2. Discussion
The existing LWA is based on many of the dual connectivity solutions, e.g., the split bearer at PDCP layer. Since the uplink transmission for dual connectivity is already specified in Rel-13 [3], RAN2 also has the opportunity to reuse the solutions for eLWA. 

Proposal 1 For the uplink transmission in enhancement LWA, RAN2 should reuse solutions for dual connectivity as much as possible. 
2.1. Split LWA bearer 
2.1.1. Threshold 
The dual connectivity enhancement in Rel-13 introduces the threshold for the uplink split bearer, whereby this threshold is used by UE to evaluate whether the data amount for transmission is large or small [4]. If the data amount is larger than the configured threshold, the UE sends BSR to both MCG and SCG, i.e., the UE has the opportunity to transmit the data towards both CGs depending on reception of UL grants. Otherwise, the UE only sends BSR to the configured CG, thus it may transmit the data only toward a CG (either MCG or SCG). This mechanism for BSR trigger and data transmission should also be considered for eLWA. 

For eLWA, it was agreed that “LTE buffer status information will not be reported over the WLAN link” [2], So, the double BSR like dual connectivity is no longer necessary. However, it is still worthwhile to retain a portion of the dual connectivity concept, such that a threshold could be used to limit unnecessary BSR towards LTE, e.g., when the direction is configured with WLAN and the data amount is smaller than the threshold, the UE does not need to send BSR towards LTE. In addition, it should also be possible to avoid unnecessary UE power consumption, e.g., when the direction is configured with LTE, the UE may not send the data towards WLAN as long as the data amount is smaller than the threshold. 

In the existing specification for dual connectivity [5], the threshold is configured per a radio bearer basis in RRC. It may be possible to reuse the message for eLWA. 
Proposal 2 The per-bearer threshold for BSR triggering and uplink transmission should be also applicable to enhanced LWA.
The direction, which the UE sends uplink data when the data amount is smaller than the threshold, should be controllable by the NW, if proposal 2 is agreeable. This is achievable e.g. by introducing ul-DataSplitDRB-ViaWLAN as dual connectivity. 
Proposal 3 The direction, which the UE sends uplink data when the data amount is smaller than the threshold, should be controllable per a bearer basis and by the NW.
According to current PDCP specification [4], the UE shall indicate its data amount available for transmission to the LTE-MAC entity or entities. When the data amount becomes smaller than the threshold, the UE shall indicate the amount of data as 0 to one of the LTE-MAC entities which is not configured to be sent. The main purpose of this indication is BSR triggering and Buffer Size calculation. For eLWA, although it was already agreed that “LTE buffer status information will not be reported over the WLAN link” [2], it’s still not crystal clear whether the IEEE MAC layer within the UE needs the buffer status information in its PDCP layer, since OFDMA will be supported in the up-to-date WLAN, i.e., 802.11ax [6]. Since eLWA may need interactions between layers specified in different organizations, i.e., PDCP/LWAAP and WLAN MAC/PHY, the standard should take into account the interaction within the UE. We think it allows the flexibility from the UE implementation point of view. 
Proposal 4 RAN2 should discuss whether the PDCP layer should inform the IEEE MAC layer of the data available for transmission within the UE. 
Proposal 5 RAN 2 should also discuss whether the PDCP layer should indicate the data available transmission as 0 towards the IEEE MAC within the UE, if the data amount is smaller than the threshold and the transmission direction is configured to be sent to LTE. 
2.1.2. Successful delivery of PDCP PDUs
According to the PDCP specification [4], there is a NOTE that “when e.g., the PDCP SDUs are discarded or transmitted without acknowledgement, may cause HFN desynchronization problem” for the uplink transmission of dual connectivity. 

However, it’s not clear whether any of the WLAN specification supports such indication or not. There are two alternatives for the UE to know the successful delivery. 

Alternative 1: The UE confirms the successful delivery via WLAN by itself. 
Alternative 2: The eNB sends feedback via LTE. 
To realize alternative 1, one of the possibilities is to have IEEE ensure that WLAN indicate the successful delivery of each packet. Another possibility is for the UE (LWAAP) to just monitor the WLAN behaviour without changing IEEE specification. 

Alternative 2 has advantage over alternative 1 from a specification impact perspective since collaboration with other groups such as the IEEE is not needed. But the drawback of this alternative is the increased signalling overhead over the LTE Uu link. 

Proposal 6 RAN2 should discuss how the UE recognizes successful delivery of each PDCP PDU via WLAN.

2.2. Switched LWA bearer 
One of the objectives for this WI is to specify uplink switched LWA bearer [1]. In Rel-13 LWA, the direction for downlink data transmission is up to the NW, since the equivalent switched bearer operation is achievable by NW implementations without any UE configuration.  However, for uplink transmission, the UE may not understand whether the NW expects that the uplink data should be delivered via WLAN only or to both LTE and WLAN. To ensure the UE will send uplink data via WLAN only, it is necessary for the NW to configure the direction, explicitly or implicitly, as follows:
Explicit configuration: The eNB configures the UE with new bearer type e.g. drb-TypeSwitchLWA.

Implicit configuration: The eNB configures the UE with infinity (or large enough) threshold for the split LWA bearer.

If the threshold mechanism is introduced for uplink LWA transmission, the configuration of switched LWA bearer is achievable without introducing new drb-type. With infinite threshold, the amount of data will never exceed the threshold so the data direction is always limited to one direction (i.e., WLAN), even if it’s configured with the split LWA bearer. This is equivalent to the use of switched LWA bearer configuration. 

Regardless of which option RAN2 selects, the explicit or the implicit configurations the eNB will be able to control the data direction. 

Proposal 7 To ensure the UE can be configured to send uplink data via WLAN only, either the implicit or explicit configuration should be adopted. 
3. Conclusion 
This contribution further discusses how uplink transmission is achieved. We reached the following proposals.

Proposal 1
For the uplink transmission in enhancement LWA, RAN2 should reuse solutions for dual connectivity as much as possible.
Proposal 2
The per-bearer threshold for BSR triggering and uplink transmission should be also applicable to enhanced LWA.
Proposal 3
The direction, which the UE sends uplink data when the data amount is smaller than the threshold, should be controllable per a bearer basis and by the NW.
Proposal 4
RAN2 should discuss whether the PDCP layer should inform the IEEE MAC layer of the data available for transmission within the UE.
Proposal 5
RAN 2 should also discuss whether the PDCP layer should indicate the data available transmission as 0 towards the IEEE MAC within the UE, if the data amount is smaller than the threshold and the transmission direction is configured to be sent to LTE.
Proposal 6
RAN2 should discuss how the UE recognizes successful delivery of each PDCP PDU via WLAN.
Proposal 7
To ensure the UE can be configured to send uplink data via WLAN only, either the implicit or explicit configuration should be adopted.
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