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1   Introduction
In last RAN2#94 meeting, uplink transmission over WLAN was discussed and some agreements were achieved as reported below [1]:

Agreements

=>
RAN2 will first discuss and agree on how uplink data will be transmitted for an LWA bearer on LTE and WLAN before discussing options for uplink direction.
=>
Sending a PDCP PDUs to WLAN is based on “some” eNB control without impacting existing WLAN MAC. (this eliminate full per packet eNB scheduling of WLAN and eliminates full UE implementation).
1
Only support split bearer type for Rel-14 eLWA UL.

2 
UE can be configured so that traffic on the UL split bearer can only be submitted for transmission on both, WLAN only or LTE only.

FFS whether we additionally have a threshold like mechanism, e.g. similar to DC.

An email discussion on solutions for UL transmission over UL split bearer is ongoing. Therefore, in this contribution, we won’t discuss the issues included in the email discussion. We will focus on when to send PDCP PDUs to lower layers as well as how to group logical channels and provide our proposals.
2   Discussion 
2.1   When to send PDCP PDUs to lower layers
Before DC is introduced, PDCP layer submits PDCP PDUs to lower layers as soon as they are generated. 
In Rel-13 DC, when PDCP data amount exceeds the configured threshold, UE can transmit data on both MeNB and SeNB if scheduled simultaneously. However, UE has no idea about how much data should be over MeNB and how much over SeNB. Therefore, PDCP PDUs can’t be delivered to lower layers unless data request from lower layers is received. In the scenario of eLWA, similar problem needs to be solved. As long as UE transmits on both LTE and WLAN links, when to send PDCP PDUs to lower layers needs to be determined [2].
Option1: PDCP PDUs are delivered to LTE/WLAN lower layer upon request from LTE/WLAN lower layer is received

PDCP PDUs are stored in PDCP layer and submitted to RLC or WLAN MAC only upon request is received from lower layers. In LTE network, upon receiving data request from MAC layer, RLC layer sends data request to PDCP layer. However, in WLAN network, only if there’s buffered data in MAC buffer, the UE will try to contend for transmission opportunities. That is, there’s no trigger for WLAN MAC to send data request to LTE PDCP. Therefore, option 1 is not feasible without modifying IEEE specifications, which violates the LWA design principle of no impact to IEEE. 
Option2: PDCP PDUs are delivered to LTE and WLAN lower layers upon request from LTE lower layer is received. 

As long as receiving data request from RLC layer, PDCP starts delivering PDCP PDUs to both LTE and WLAN lower layers. Upon receiving data request from MAC layer, RLC layer sends data request to PDCP layer. Then UE starts to deliver part of PDCP PDUs to RLC layer based on the UL grant and the rest part to WLAN MAC layer. This option releases the requirement of data request from WLAN MAC to LTE PDCP. The only problem is WLAN side can’t trigger transmission contention unless PDCP PDU is received, which introduces extra latency and is a waste of resource. 
Option3: PDCP PDUs are delivered to lower layers as soon as generated

PDCP PDUs are delivered to either LTE RLC or WLAN MAC immediately as generated, which requires UE to know the split ratio. One solution is eNB to determine the split ratio and inform UE. Alternatively, UE determines the split ratio by itself. From implementation point of view and to be aligned with legacy network-based uplink scheduling, it is better that eNB determines the split ratio according to radio conditions, LTE/WLAN load etc.
Based on the analysis, option3 has no impact on IEEE spec and does not introduce extra latency. Therefore, it is proposed that PDCP PDUs are delivered to lower layers as soon as generated and eNB determines the uplink split ratio. .
Proposal 1: eNB determines the uplink split ratio and PDCP PDUs are delivered to lower layers as soon as generated. 

2.2   BSR calculation
In current specification, it is stated that:

For the purpose of MAC buffer status reporting, the UE shall consider PDCP Control PDUs, as well as the following as data available for transmission in the PDCP layer:

For SDUs for which no PDU has been submitted to lower layers:

· the SDU itself, if the SDU has not yet been processed by PDCP, or

· the PDU if the SDU has been processed by PDCP.

Therefore, if uplink bearer splitting is triggered and UE starts to transmit on both LTE and WLAN link, it is reasonable to report the whole PDCP data amount in BSR since data over WLAN should also be processed in PDCP. 
In addition, based on the discussion in the previous section, if the eNB determines and informs UE the uplink split ratio, when reporting BSR, UE can either include the part of data over LTE link according to the split ratio or the total data amount. However, in order to be aligned with the current specification and introduce less modification, it is better to report the total data amount. Then eNB schedules the UE based on the received BSR and over-scheduling is not expected to happen since eNB knows about the split ratio.
Proposal 2: When uplink bearer splitting is enabled, it is suggested to include total amount of data in the UL buffer in the BSR.
2.3   How to group logical channels

In current specification, the calculation of BSR is based on LCG. Uplink BSR is needed to provide support for QoS-aware packet scheduling. As a result, logical channels are always grouped into LCG by QCI. e.g., Bearers with the same level of QCI are grouped into the same LCG. However, if LWA bearers and non-LWA bearers with the same level of QCI are grouped into the same LCG, eNB can’t distinguish separate BSR for the two bearer types respectively. Therefore, it is better that eNB groups LWA bearers into one LCG based on implementation. 

Proposal 3: eNB groups LWA bearers into one LCG based on implementation. 
3   Conclusion
In this contribution, the issues related to UL support over WLAN for eLWA are discussed and we give the following proposals:
Proposal 1: eNB determines the uplink split ratio and PDCP PDUs are delivered to lower layers as soon as generated. 

Proposal 2: When uplink bearer splitting is enabled, it is suggested to include total amount of data in the UL buffer in the BSR. 
Proposal 3: eNB groups LWA bearers into one LCG based on implementation. 
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