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1. Introduction
One of the objectives of the new WI on “Enhanced LWA” [1] is to support uplink data transmission on WLAN, including uplink bearer switch and bearer split. This was discussed in RAN2#93bis and the following were agreed [2]:
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. 


In this contribution, we discuss the data scheduling aspects of LWA uplink and propose resolutions.
2. Discussion
In Rel-13, an LWA bearer can be transmitted on both LTE and WLAN link and the decision is left to eNB implementation via dynamic scheduling. Even though switched and split bearer were defined in stage-2, it was decided that this distinction is not relevant to UE reception mechanism as the UE has to monitor both links and thus only one bearer type was defined in stage-3.
For the uplink, a similar discussion and decision is needed. One option is to explicitly define the uplink direction of a bearer (LTE only, WLAN only, aggregation) or adopt the downlink framework where there is only one mode and the differentiation is done via eNB scheduling. 

The downlink for LWA is similar to DC split-bearer in terms of stage-3 signalling. On the uplink, DC did introduce the direction for uplink transmission. However, this was done as an interim solution in Rel-12 since the uplink split-bearer was postponed to Rel-13. The issue here is also different than LAA where a bearer will always be either on licensed or unlicensed carrier since the eLWA WI objective explicitly includes bearer-split for LWA which means that a bearer can be transmitted on both LTE and WLAN simultaneously.
Observation 1: The data for a bearer can be transmitted simultaneously on both LTE and WLAN in LWA uplink.
A practical course for RAN2 progress is first to discuss the scheduling aspects of uplink split-bearer. If the agreed scheduling mechanism is considered sufficient to cover the cases of LTE only or WLAN only, then it would make sense to adopt the downlink framework for uplink and extend the definition of LWA bearer to also include uplink. However, if the agreed LWA uplink scheduling does not provide sufficient mechanisms to have LTE and WLAN only cases, then these can be configured via RRC as in DC Rel-12 uplink.

Observation 2: Depending on the adopted scheduling mechanism for LWA uplink, RRC configuration for uplink direction may not be needed.
Therefore,
Proposal 1: RAN2 should first discuss and agree on how uplink data should be scheduled for an LWA bearer on LTE and WLAN before discussing options for uplink direction.

As it was briefly discussed in RAN2#93bis, as a general principle, any adopted mechanism should try to minimize the impact to existing LTE scheduling mechanisms including BSR reporting, handling of LTE grants, and logical channel multiplexing.
Proposal 2: LWA uplink scheduling should minimize impact on legacy LTE scheduling.

The main question is whether and how the eNB should control the transmission on WLAN for uplink. There are three main options:

1. WLAN transmissions is left to UE implementation

2. eNB exerts some limited control on WLAN transmissions

3. WLAN transmissions are fully scheduled by the eNB similar to LTE link

The first option is the simplest in terms of specification. It allows the UE to transmit data to WLAN without any restriction and to request LTE grants for the remaining data. In this case, it will be up to the UE to prevent overscheduling by not transmitting data on WLAN when scheduling requests are pending on LTE side. Another issue is that reception of uplink data through WLAN without any prior knowledge by the eNB may be challenging for some eNB implementations which were designed for fully scheduled uplink. 
The last option is not practical as the WLAN transmissions have to obey channel access scheme and thus it is not feasible to guarantee transmission at particular times. This can also be problematic for current WLAN implementations which were not designed for such a scheme. Therefore, RAN2 should choose between Option 1 and 2.
Proposal 3: RAN2 should decide whether LWA uplink transmission on WLAN is up to UE decision or according to “some” eNB control without impacting existing WLAN MAC implementations.
The eNB control in Option 2 can be based on guidelines such as thresholds or ratios for WLAN transmissions. Some possible choices are:
1. Providing a WLAN grant which is applicable for a certain duration (or until cancelled)

2. Using a token-bucket mechanism for WLAN grants (similar to LTE scheme)
3. Specifying a ratio between LTE and WLAN transmissions, either based on LTE uplink grant, reported BSR, or an average throughput.
4. Specifying a threshold for buffer size (of LWA bearers) to determine whether to use WLAN or request LTE grants
3. Conclusion
In this contribution, we discussed the uplink transmission on WLAN for LWA and observed and propose the following:
Observation 1: The data for a bearer can be transmitted simultaneously on both LTE and WLAN in LWA uplink.
Observation 2: Depending on the adopted scheduling mechanism for LWA uplink, RRC configuration for uplink direction may not be needed.
Proposal 1: RAN2 should first discuss and agree on how uplink data should be scheduled for an LWA bearer on LTE and WLAN before discussing options for uplink direction.
Proposal 2: LWA uplink scheduling should minimize impact on legacy LTE scheduling.

Proposal 3: RAN2 should decide whether LWA uplink transmission on WLAN is up to UE decision or according to “some” eNB control without impacting existing WLAN MAC implementations.
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