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1
Introduction
In this contribution UL support for LAA SCells is discussed from MAC layer point of view. Some agreements were made already during the study item phase [1], [2].
2
Discussion

2.1
UL HARQ
During the study item phase RAN1 and RAN2 made the agreement that UL HARQ will be asynchronous and that no non-adaptive HARQ would be supported, i.e., all the UL HARQ retransmissions are scheduled by eNB. We propose to reconfirm these agreements.
Proposal 1: Confirm the SI agreement that UL HARQ is asynchronous for LAA SCells.
Proposal 2: Confirm the SI agreement that no non-adaptive UL HARQ is supported for LAA SCells, i.e., all UL HARQ retransmissions are dynamically scheduled by eNB.
Furthermore, RAN2 decided during the study item phase of LAA that HARQ retransmissions are always performed on the same carrier, i.e., no cross serving cell HARQ retransmissions are supported.
Proposal 3: Confirm the SI agreement that similar to normal CA no cross serving cell HARQ retransmissions are supported.
2.2
DRX

DRX has been agreed to be common between serving cells in carrier aggregation. Same principle is applied to LAA SCells. Introduction of asynchronous HARQ for UL in LAA SCells implies some changes to DRX since UL grants for HARQ retransmissions are not anymore received in predetermined subframes. Probably a simplest solution is to introduce HARQ RTT Timer and drx-RetransmissionTimer also for UL HARQ to extend the Active Time so that the UE monitors PDCCH when eNB will send the potential UL grant for HARQ retransmission.
Proposal 4: Introduce HARQ RTT Timer and drx-RetransmissionTimer also for UL HARQ.
2.3
Multiplexing of data
Due to LBT, there is no guarantee, that a packet sent over LAA SCell will be received within some time limit. Therefore, it is better not to send critical control information or delay critical data or guaranteed bit rate (GBR) bearers through LAA SCells. In DL, the eNB can decide which data of which radio bearer to map to which carrier. However, in UL some rules have to be given to the UE, which is different from Rel13 CA where each carrier is considered to be equal from logical channel prioritisation point of view. One simple way is to configure for each bearer whether it can be offloaded through LAA SCell or not. This is similar to dual connectivity where bearers can be configured as MCG, SCG or split bearers and SRB can only be configured as MCG bearer, i.e., it cannot be offloaded to SCG cells.

Proposal 5: Confirm the SI agreement: Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers. 
If data for all logical channels are not allowed to be transmitted on LAA SCells, then multiplexing and assembly entity and more specifically Logical Channel Prioritization (LCP) in MAC layer has to be aware of whether an UL grant is for a LAA SCell or for a licensed serving cell.

Proposal 6: UL grant received from the physical layer has to indicate whether it is for a LAA SCell or for a licensed serving cell.

For DL LAA, new data multiplexing rules were adopted and standardized in 36.300:
	5.7.2
Multiplexing of data

Four Channel Access Priority Classes are defined in [6]. If a DL transmission burst with PDSCH is transmitted, for which channel access has been obtained using Channel Access Priority Class P (1...4), E-UTRAN shall ensure the following where a DL transmission burst refers to the continuous transmission by E-UTRAN after a successful LBT:
-
the transmission duration of the DL transmission burst shall not exceed the minimum duration needed to transmit all available buffered traffic corresponding to Channel Access Priority Class(es) ≤ P;

-
the transmission duration of the DL transmission burst shall not exceed the Maximum Channel Occupancy Time (
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 as defined in Table 15.1.1-1 of [6]) for Channel Access Priority Class P;

-
additional traffic corresponding to Channel Access Priority Class(es) > P may only be included in the DL transmission burst once no more data corresponding to Channel Access Priority Class ≤ P is available for transmission. In such cases, E-UTRAN should maximise occupancy of the remaining transmission resources in the DL transmission burst with this additional traffic.


If the same rules apply for UL data, too, then Logical Channel Prioritization would require some changes. Especially, the rules for Prioritized Bit Rate (PBR) would be in contradiction with LAA multiplexing rules for data unless PBR is set to ‘infinity’. To our understanding the rules were created to unable misuse of Channel Access Priority Classes but on the other hand to allow sending lower priority data instead of padding. We would suggest that RAN1 should fine-tune the rules such that Prioritized Bitrate (PBR) scheme can be used also with LAA SCells.
Proposal 7: Ask RAN1 to fine-tune data multiplexing rules such that Prioritized Bit Rate can be used also on LAA SCell.
4
Summary
Some MAC aspects of UL LAA have been discussed and following is proposed:
Proposal 1: Confirm the SI agreement that UL HARQ is asynchronous for LAA SCells.
Proposal 2: Confirm the SI agreement that no non-adaptive UL HARQ is supported for LAA SCells, i.e., all UL HARQ retransmissions are dynamically scheduled by eNB.

Proposal 3: Confirm the SI agreement that similar to normal CA no cross serving cell HARQ retransmissions are supported.

Proposal 4: Introduce HARQ RTT Timer and drx-RetransmissionTimer also for UL HARQ.

Proposal 5: Confirm the SI agreement: Configure per bearer/logical channel whether it can be offloaded to LAA SCells or whether it may only be served by licensed carriers. 
Proposal 6: UL grant received from the physical layer has to indicate whether it is for a LAA SCell or for a licensed serving cell.

Proposal 7: Ask RAN1 to fine-tune data multiplexing rules such that Prioritized Bit Rate can be used also on LAA SCell.
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