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1. Introduction
In RAN1 #78bis and #79 meetings, RAN1 agreed some functionalities and guidelines to discuss further studies on LAA. Among them, RAN2 related things are as below:

	RAN1 #78bis
Agreements:
· Target a single global framework for LAA

· List at least the following as identified functionalities required to meet regulatory requirements in some regions/bands for an LAA system in TR 

· Listen-before-talk (Clear channel assessment)

· Discontinuous transmission on a carrier with limited maximum transmission duration

· Dynamic frequency selection for radar avoidance in certain bands/regions

· Carrier selection
· TPC
*Note: not all functionalities may have a spec impact.
*Note: not all functionalities would be mandatory for all LAA eNBs/UEs
RAN1 #79

Agreements:
· DL LAA design should assume subframe boundary alignment according to the Rel-12 CA timing relationships across serving cells aggregated by CA 
· At least for LBE, some signal(s) can be transmitted by eNB between the time eNB is permitted to transmit and the start of data transmission at least to reserve the channel
· This does not imply the data transmission can start only at the subframe boundary
· Possible restriction on starting position of data transmission can be considered
· The duration of this signals(s) is part of the maximum transmission duration

· The content/additional function/duration of this signal is FFS

· This does not imply network synchronization


This RAN2 meeting is first time to discuss on LAA. Regarding RAN1 agreements, therefore, this contribution would discuss what kind of issues can be considered in RAN2 on MAC layer. 
2. Discussion

According to RAN1 agreements until previous meeting, LBT is the one way to support LAA.

Basically, LBT like operation, which is defined based on reserving resources mechanism by data transmission after CCA, may not guarantee to transmit data at anytime. (issue 1, 2) 
If eNB (or UE) was success to reserve channel in unlicensed band, the timing to start the data transmission related on the end of CCA duration have been discussing in RAN1. (issue 3)
For the clarification, this contribution will consider only DL-LAA case since RAN1 didn't discuss enough yet on other cases such as UL-LAA (including all cases with DL) for Rel-13.

2.1. Issue 1: Reception failure via reserved channel in unlicensed band
Figure 1 shows one of the problematic situation due to fail to reserve channel in unlicensed carrier. In this situation, loss of required DL transmission such as HARQ retransmission due to error in received data can be occurred. This issue looks like RAN1 issue since HARQ retransmission is needed to send PDCCH but the status of channel occupancy in unlicensed band can be changed dynamically. So, some contributions[3][4] were discussed in RAN1.
However, this issue also can be related on MAC functionalities since HARQ entity management is MAC specification basically and some DRX operation at non-occupied duration such as drx-retransmission timer handling can be discussed.
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Figure 1 Example of erroneous HARQ operation due to fail to reserve channel 
in the unlicensed carrier(UC)
2.2. Issue 2: UE behaviour during non-occupied duration for LAA
The problematic situation with LBT, unexpected non-occupied duration would be occurred if CCA was failed even though eNB has intention to transmit reference signal (RS) or data. It will be happen when signaling power from other devices was higher than threshold which is defined based on regulation on the unlicensed band at (E)CCA. Baseline of eNB behaviour for non-occupied duration is no transmit anything. However, RAN1 discussed some possibility to transmit DRS as short control signaling (SCS) by regulation. It means that normal DRX operation to monitor (E)PDCCH will waste UE battery power during the non-occupied duration. Regarding situation of the non-occupied duration, some operations such as CQI measurement and RRM measurement will be led wrong results in activated serving cell.
However, there are some rooms to solve above problems by new frame architecture and RS for LAA regarding current discussions in RAN1. Therefore, RAN2 could consider to design UE behaviour depending on RAN1 conclusions, especially DRX operation such as no-common DRX for LAA.

2.3. Issue 3: mis-alignment between subframe boundary and data transmission
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Figure 2 Example of mis-alignment between subframe boundary and data transmission
According to RAN1 agreement, which is "At least for LBE, some signal(s) can be transmitted by eNB between the time eNB is permitted to transmit and the start of data transmission at least to reserve the channel.", mis-alignment between subframe boundary and the start of data transmission should be considered. Until now, this mis-alignment could be happen temporally since it depends on allowed (E)CCA duration in the new frame architecture for DL-LAA.

This concept also has potential standardization issue on DRX. If EPDCCH can be transmitted at the data signaling duration, UE behavior such as (E)PDCCH monitoring could be changed. And DRX related definition (e.g. PDCCH subframe) also can be considered according to RAN1 discussion.
3. Conclusion
In this contribution, we could find potential issues on MAC with DL-LAA, especially DRX and HARQ. However, current progress of discussion in RAN1 is still not sufficient to determine standardization works on MAC layer. Therefore, RAN2 should wait RAN1's decisions which trigger RAN2's activities on MAC issues.
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