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1 Introduction
At RAN plenary #71, to provide some additional features for Rel-13 LTE-WLAN aggregation, a new Work Item on LTE-WLAN Radio Level Integration and Interworking Enhancement [1] was approved. One of the objectives is:

· Potential enhancements to support 60 GHz new band and channels (e.g. in measurements) and increased data rates for 802.11ax, 802.11ad, and 802.11ay (e.g. by PDCP optimizations)
In this contribution, we would like to discuss on the supporting of high data rate 802.11 technologies.
2 Discussion
2.1 Bearer Type

The evaluation technologies of IEEE 802.11 specification are designed targeted for the increasing data rates demand, e.g. 802.11ax provides peak throughput up to 9.6Gbps, 802.11ad provides a theoretical peak throughput up to 7Gbps and 802.11ay provides data rates of at least 20Gbps. Considering the huge throughput gap between LTE link and WLAN link, whether to allow switched bearer only, or both switched and split bearers to support LWA for these high data rate 802.11 technologies is an issue worthy of discussion.

If LWA split bearer is allowed, it is foreseen that LTE link might make little contribution to the total data transmission rates. In addition, in order to support in-sequence delivery of PDCP PDUs to upper layer from both links, more UE processing efforts are required by applying PDCP reordering procedure, and larger L2 buffer size are expected at the UE side if WLAN data rate is much higher than LTE data rate. Weighing the benefit of LWA split bearer against the efforts of UE implementation, it is better to support LWA switched bearer only for these high data rate 802.11 technologies.
Proposal 1: RAN2 should consider supporting only LWA switched bearer for high data rate 802.11 technologies.
2.2 L2 buffer size

In Rel-13, since WLAN provides comparable data rate as LTE, DC buffer sizes are considered sufficient to support LWA and no new L2 buffer sizes are introduced for both LWA switched bear and split bear. When supporting very high data rate 802.11 technologies, the L2 buffer size should be reconsidered.
Without considering buffer to store data in the PDCP reordering windows, the total baseline L2 buffer sizes is estimated to be the sum of RLC reordering buffer for uplink transmission and downlink reception. For LWA, the same buffers size, MaxULDataRate * RoundTripTime, is required for the uplink data transmitted over LTE link. With regard to downlink, if it is agreeable that only switched bearer is supported, then all traffics are switched to WLAN link. It is assumed that WLAN MAC can realize in in-sequence delivery, and Xw interface can be considered loss-less as X2 interface in DC, we can come to the conclusion that no PDCP reordering buffer is actually needed for UE for the downlink reception for LWA switched bearers. In other words, the buffer size for LWA switched bearer is independent of the max downlink data rate of WLAN side, and the baseline L2 buffer size is still sufficient for LWA supporting high data rate 802.11 technologies if we only supported switched bearer.
Proposal 2: for LWA switched bearer, there is no need to introduce new L2 buffer size supporting high data rate 802.11 technologies. 
2.3 PDCP encryption
In Rel-13 LWA, even though WLAN payload is already encrypted by PDCP, WLAN encryption is applied to protect not just the payload, but also PDCP headers, LWAAP headers and 802.11 headers. Since the double encryption cost processing overhead of UE, disabling PDCP encryption is considered to be an approach to save UE cost and power consumptions for supporting high data rate 802.11 technologies. Here, we found that disabling PDCP encryption also provides some other benefit. One of problems raised by supporting inter-eNB handover without WT change is how to ensure PDCP ciphering keys synchronization between UE and WT, due to both PDCP PDUs ciphered with the old key buffered at WT and PDCP PDUs ciphered with the new Key from the target eNB will be transmitted by WT during handover procedure. Under the precondition of avoiding IEEE 802.11 specification impacts, considerable 3GPP specification effort are required to ensure WT and UE to start transmitting and receiving PDCP ciphered by the new key at the same time. However, if PDCP encryption is removed for LWA, the PDCP ciphering keys synchronization issue does not exist.
Observation: If PDCP encryption is disabled, the issue to ensure PDCP ciphering keys synchronization between UE and WT for LTE handover without WT change does not exist.

Proposal 3: RAN2 should consider disabling PDCP encryption for payload routed to the WLAN link for Rel-14 eLWA.
2.4 Rate of DL PDCP SDUs

In Annex A of [2], the values for the maximum number of DL PDCP SDUs per TTI are defined in order to help the dimensioning of the UE design. In Rel-13 LWA, the requirement for UE supporting greater rate of DL PDCP SDUs was discussed, but no consensus was reached. This problem becomes more obvious when supporting high data rates WLAN. If UE continues to sustain the same rate of PDCP SDUs, the high data rate potential of evolved 802.11 technologies cannot be fully utilized 

Proposal 4: Maximum number for DL PDCP SDUs per TTI should be increased for UE supporting LWA in order to make full utilization of the high data rate 802.11 technologies.
3 Conclusion

Based on the discussion we have the following observation and proposals:
Proposal 1: RAN2 should consider supporting only LWA switched bearer for high data rate 802.11 technologies.
Proposal 2: for LWA switched bearer, there is no need to introduce new L2 buffer size supporting high data rate 802.11 technologies. 

Observation: If PDCP encryption is disabled, there is no need to ensure PDCP ciphering keys synchronization between UE and WT for LTE handover without WT change.

Proposal 3: RAN2 should consider disabling PDCP encryption for payload routed to the WLAN link for Rel-14 eLWA.

Proposal 4: maximum values for DL PDCP SDUs per TTI should be enlarged for UE supporting LWA in order to make full utilization of the high data rate 802.11 technologies.
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