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Discussion and decision
1 Introduction

In RAN#70, a new work item is approved to complete the UL access scheme in addition to the already defined DL access scheme for LAA SCells:
· UL carrier aggregation for LAA SCell(s) (with one or more UL carriers in unlicensed band) using Frame Structure type 3 [RAN1, RAN2, RAN4]

· The channel access mechanism shall use the decisions made in RAN1 during Rel-13 as a starting point

· Specify support for PUSCH and SRS

· Support both self-scheduling and cross-carrier scheduling from licensed spectrum.

· If needed, specify support for PUCCH [RAN1]
· If needed, specify support for PRACH [RAN1]
In this contribution, the following aspects are discussed:
· Configuration of UL LAA SCell

· Configuration of UL scheduling
· Configuration of DL HARQ feedback
2 Discussion

2.1 Configuration of UL LAA SCell 
An UL LAA SCell can be configured on the same unlicensed carrier as the DL LAA SCell in TDD manner or an independent unlicensed carrier in FDD manner. 
If the UL LAA SCell is on an independent unlicensed carrier, the corresponding DL LAA SCell should be paired because UL only SCell is not allowed in the CA framework. However, whether any DL LAA SCell or a specific DL LAA SCell can be mapped should be discussed in RAN4 and it does not seem to affect RRC ASN.1 signaling because uplink frequency information can be optionally present for the case where channel spacing between downlink and uplink carrier is not default spacing. 
If the UL LAA SCell is on the same unlicensed carrier as the DL LAA SCell, it is more like TDD type of configuration where the DL and UL share the same carrier. In the last RAN 1 meeting, it was agreed that UL grant(s) for a UE in a subframe can enable PUSCH transmission for the UE in multiple subframes in the LAA SCell. In our understanding, this means that UL grant(s) for a UE in a DL subframe can schedule PUSCH transmission within the same transmission burst with the scheduling DL subframe or across different transmission burst from the transmission burst of the scheduling DL subframe.  The ratio of the DL and UL subframe within a transmission burst can vary dynamically according to the DL and UL traffic load seen by the eNB. Such dynamic signalling of the ratio and the possible DL and UL patterns in a transmission burst should be defined by RAN1.

We think that both of the FDD-like and TDD-like configuration should be supported by the UE. But whether the capability is mandatory or optional can be discussed in a later stage of the WI phase. 
Proposal#1: UL LAA SCell can be configured in the same or different unlicensed carrier as the DL LAA SCell (i.e. TDD type of configuration as well as a FDD type of configuration). FFS on whether a UE needs to mandatory or optionally support both configurations. 
2.2 Configuration of the UL Scheduling of LAA SCell

As for DL LAA SCell, the UL LAA SCell also supports self-scheduling and cross-carrier scheduling. Self-scheduling of a UL LAA SCell occurs by the PDCCH of the paired DL LAA SCell. On cross-carrier scheduling, RAN 1 has made the following Rel-13 agreement on cross-carrier scheduling on the DL:
· Cross-carrier scheduling is supported in LAA Scell DL

· A UE is not expected to be configured with an unlicensed carrier to schedule another unlicensed carrier or licensed carrier

This means that only licensed DL serving cell can cross-carrier schedule an unlicensed LAA DL SCell. If this is extended to UL, UL LAA SCell can only be cross-carrier scheduled by a PCell or a licensed SCell.   

Proposal#2: Self-scheduling of a UL LAA SCell occurs by the paired DL LAA SCell to schedule the associated UL LAA SCell.
Proposal#3: As considered for cross carrier scheduling for DL LAA SCell, the UL LAA SCell shall only be cross-carrier scheduled by a licensed serving cell (PCell or an SCell in licensed carrier).
In the existing RRC configuration for DL and UL scheduling, the configuration is set such that UL scheduling is configured in common to the DL scheduling. This eliminates the possibility of scheduling the UL differently to the DL. One of this combinations is that UL is cross-carrier scheduled while the DL is self-scheduled. During the study phase [2], it was perceived that such combination is useful and should be investigated further. The reason for supporting such combination is that eNB LBT does not need to be performed for UL grant transmission in the PDCCH. It has been shown in [1] that when a scheduled UL system coexists with a non-scheduled UL system, the former can suffer a disadvantage in channel access due to the following triple contention:
· eNB LBT before sending a grant (i.e., contention with other Wi-Fi APs as well as STAs)
· scheduling or UE selection (another internal contention among UEs within an eNB)
· LBT by the scheduled UE.
Such cross carrier scheduling of the UL LAA SCell can eliminate one of this contentions and allowing it to grab the UL channel faster. This is particularly useful in cases where a full CAT4 LBT is required in both the DL TX burst where the UL grant is sent and UL TX burst where the UL transmission occurs. Example of such cases is in FDD type of configuration and in TDD type of configuration where the scheduling DL subframe of the UL grant is for UL transmission across another transmission burst.
It is proposed to support the combination of UL scheduling is performed via cross-carrier scheduling while the DL scheduling is performed via self-scheduling.  
Proposal#4: Support the combination of UL scheduling is performed via cross-carrier scheduling while the DL scheduling is performed via self-scheduling  
2.3 DL HARQ feedback

In Rel-13 LAA, the DL HARQ feedback for DL LAA SCells are sent on the PUCCH of the PCell. In the last RAN 1 meeting, it is agreed that DL HARQ feedback for DL LAA SCells can also be sent on the UL LAA SCells as follow:

· Transmission of HARQ ACK for serving cells at licensed carriers on an LAA SCell is not supported
· Transmission of HARQ ACK and CSI for serving cells at unlicensed carriers on an LAA SCell is supported
These agreements were discussed in the context of PUCCH. Even though the agreements do not explicitly mentioned that PUCCH on UL LAA SCell is supported, it can be assumed so because of the context of the discussion is in the agenda ite.m related to PUCCH design. If PUCCH is used on sending DL HARQ feedback on UL LAA SCell, then it seems logical to follow the PUCCH group concept from eCA (i.e. each DL LAA SCell is configured with the PUCCH group that it belongs to).
Proposal#5: If PUCCH is used on sending DL HARQ feedback on UL LAA SCell, the PUCCH group concept from eCA can be extended to LAA SCell (i.e. each DL LAA SCell is configured with the PUCCH group that it belongs to) should be the baseline.
3 Conclusion

This contributions analyses open aspects related to paging for NB-IoT design and proposes the following:
Proposal#1: UL LAA SCell can be configured in the same or different unlicensed carrier as the DL LAA SCell (i.e. TDD type of configuration as well as a FDD type of configuration). FFS on whether a UE needs to mandatory or optionally support both configurations. 

Proposal#2: Self-scheduling of a UL LAA SCell occurs when the PDCCH of the paired or unpaired DL LAA SCell is configured by RRC to schedule the associated UL LAA SCell.

Proposal#3: As considered for cross carrier scheduling for DL LAA SCell, the UL LAA SCell shall only be cross-carrier scheduled by a licensed serving cell (PCell or an SCell in licensed carrier)

Proposal#4: Support the combination of UL scheduling is performed via cross-carrier scheduling while the DL scheduling is performed via self-scheduling  
Proposal#5: If PUCCH is used on sending DL HARQ feedback on UL LAA SCell, the PUCCH group concept from eCA can be extended to LAA SCell (i.e. each DL LAA SCell is configured with the PUCCH group that it belongs to) should be the baseline.
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