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1. Introduction
In RAN2#89bis meeting, the issue of routing UL traffic between licensed and unlicensed carriers was discussed and the agreements are following:
	Agreements
For Uplink LAA transmission:

1 Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers. 
2 In line with RAN1 recommendation, asynchronous HARQ should be specified for UL HARQ in LAA SCells.
3. For LAA UL every retransmissions needs to be scheduled by PDCCH


However, due to the QoS provided by LAA SCell and legacy cell is different, to guarantee the QoS of bearer transmission which can be offloaded to LAA SCell, in case of non cross-carrier HARQ introduced in UL direction, some mechanisms needs to be considered. This contribution gives our consideration on this issue.

4. Discussion
It is believed that LAA SCells provide lower QoS than licensed LTE cells do, since data transmitted on LAA SCells may suffer extra delay caused by possible Clear Channel Assessment (CCA) failure and more serious interference from non-coordinated transmitters. Hence, it’s preferred that only data without high QoS requirements is offloaded to LAA SCells. To make sure UE only offloads suitable data to LAA SCells, RAN2 has agreed that the network can configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers in uplink.
However, there is still a risk that the QoS requirement of the offloaded bearers cannot be met, even the offloaded bearers require medium or low QoS. It’s because the extra delay caused by CCA failure and interference on LAA SCells are fluctuated frequently and hard to predict. To meet the QoS requirement, the network has to reserve enough QoS margin and permit only the bearers with very low QoS requirement to be offloaded. Such strict restriction on the selection of offloaded bearers leads to low LAA SCell resource usage. 
Observation1: To meet QoS requirement of the offloaded bearers, the network has to reserve enough QoS margin when decide whether a bearer can be offloaded to LAA SCells, since the QoS level provided by LAA SCells fluctuates and is hard to predict.

Observation2: Strict restriction on the selection of offloaded bearers leads to low LAA SCell resource usage. 
To make ensure user experience not declining and make efficient resource utilization of LAA SCel, some mechanisms for improving the QoS level provided by LAA SCells need to be studied. 
Proposal1: Some mechanisms for improving QoS level provided by LAA SCells need to be studied.

One potential mechanism is local MAC triggered fast RLC retransmission. With this mechanism, MAC sends an HARQ failure indicator to local RLC when the HARQ transmission is regarded as failure. The indicator triggers RLC to retransmit the RLC PDUs associated with the failed TB immediately. Compared with legacy RLC retransmission mechanism (i.e. RLC retransmission can only be triggered by NACK from the peer RLC entity), the fast RLC retransmission can reduce the RLC retransmission delay dramatically. Considering that the failure rate of HARQ (re)transmission on LAA SCell may be high, it seems good to deploy local MAC triggered RLC retransmission mechanism at least for bearers offloaded to LAA SCells. 

Proposal2: Support local MAC triggered RLC retransmission mechanism at least for bearers offloaded to LAA SCells.

During the last RAN1 meeting, PHICH for uplink asynchronous HARQ is considered useless and decided not to be sent. But without PHICH, the MAC of one UE can’t determine whether the uplink HARQ transmission is failure or not and whether to send HARQ failure indicator to RLC. Hence, we propose:
Proposal3: Send an LS to RAN1 to clarify that PHICH is needed even for uplink asynchronous HARQ, if proposal 2 is agreed.

The other mechanism is to introduce one threshold of RLC transmission number (“TXthreshold” for short) for each bearer offloaded to LAA SCells. With the mechanism, one RLC PDU can be transmitted on unlicensed or licensed carriers if the number of its RLC transmission times is smaller than TXthreshold. Otherwise, the RLC PDU can only be transmitted on licensed carriers. 
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Figure 1 RLC transmission

Take Figure 1 as an example. Assuming the max transmission number of a RLC AM bearer is set to 3, and the TXthreshold is set as 2. The UE can route a RLC PDU of the bearer to licensed/unlicensed carriers for the first 2 RLC transmissions. If both the transmissions are failure, the UE must route the RLC PDU to licensed carriers for the last RLC transmission. With this approach，precious QoS control based on the previous RLC transmission result of each RLC PDU is provided. The method offloads data to unlicensed carrier in a more controllable way and can avoid unexpected QoS declining, which is very useful to service with medium QoS requirements.

Proposal3: For bearer which can be offloaded to LAA SCell, it is proposed to introduce threshold of RLC transmission number based UL traffic routing mechanism, i.e. when the RLC transmission number lower than threshold, RLC PDU can be transmitted via any serving cells, otherwise, only legacy serving cells can be used for transmission. 
5. Conclusion

According to the analysis in section2, the followings are observed:
Observation1: To meet QoS requirement of the offloaded bearers, the network has to reserve enough QoS margin when decide whether a bearer can be offloaded to LAA SCells, since the QoS level provided by LAA SCells fluctuates and is hard to predict.

Observation2: Strict restriction on the selection of offloaded bearers leads to low LAA SCell resource usage. 
To make ensure user experience not decline and make full use of LAA SCell resource, we propose:

Proposal1: Some mechanisms for improving QoS level provided by LAA SCells need to be studied.

Then two potential mechanisms for LAA SCell QoS improvement are discussed. And we further propose:

Proposal2: Support local MAC triggered RLC retransmission mechanism at least for bearers offloaded to LAA SCells.

Proposal3: Send an LS to RAN1 to clarify that PHICH is needed even for uplink asynchronous HARQ, if proposal 2 is agreed.

Proposal3: For bearer which can be offloaded to LAA SCell, it is proposed to introduce threshold of RLC transmission number based UL traffic routing mechanism, i.e. when the RLC transmission number lower than threshold, RLC PDU can be transmitted via any serving cells, otherwise, only legacy serving cells can
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