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1	Current Status
RAN2 has reached the following agreements on Enhancements to LTE operation in unlicensed spectrum during RAN2#99:

Agreements regarding autonomous uplink access:

Agreements:
1	Support UL skipping for AUL i.e. the UE should use AUL resources only when it has data to transmit and UE doesn’t have UL grant. FFS if a threshold is configured.
2	From a RAN2 point of view it is beneficial from spectral efficiency perspective to schedule multiple UEs on the same resources in some scenarios.
3	AUL can be configured at the same time in more than one uplink LAA serving cell.
4	FFS: Introduce an AUL activation/deactivation confirmation supporting confirmation of multiple SPS configurations on multiple serving cells.


Agreements:
1	The UE does not transmit on autonomous access resources when this subframe is used for DL transmission.
2	The UE does not transmit on autonomous access resources when an UL grant is received for the same TTI for the same cell case
3	From RAN2 perspective, autonomous access should not be used for retransmission of dynamically scheduled transmissions

Agreements
1	From RAN2 perspective, both new AUL transmission and retransmission can be performed via resource for autonomous uplink access.
2	Retransmission can be switched from autonomous uplink access to grant-based uplink access.
3	HARQ feedback for autonomous uplink access is supported. FFS: the details of HARQ feedback depends on RAN1.
4	FFS: A maximum number of retransmissions for autonomous uplink access is defined.


Agreements:
1	From RAN2 perspective, the HARQ protocol for the LAA autonomous uplink access should support asynchronous HARQ retransmissions similar to legacy LAA HARQ.
2	It is FFS, the UE behavior upon reception (or not reception) of an HARQ feedback.

Agreements:
1	MAC CEs are allowed to be sent via autonomous uplink transmission
2	If there is resource for both grant-based and autonomous transmission in a TTI for different cells, it is left to UE implementation whether MAC CEs are sent through grant-based or autonomous transmission

Agreements regarding multiple starting and ending positions in a subframe:

=>	Additional starting and ending positions in a subframe for UL and DL does not seem to have any impacts to MAC. To RRC one needs to add any necessary new parameters once RAN1 has indicated those.
=>	DRX timer counting is in the unit of subframe as in eLAA. No specification changes are needed.

Based on these agreements we have prepared TP to 36.300
2	TP to 36.300

[bookmark: _Toc494122563]11.1.2	Uplink Scheduling
In the uplink, E-UTRAN can dynamically allocate resources (PRBs and MCS) to UEs at each TTI via the C-RNTI on PDCCH(s). A UE always monitors the PDCCH(s) in order to find possible allocation for uplink transmission when its downlink reception is enabled (activity governed by DRX when configured). When CA is configured, the same C-RNTI applies to all serving cells.
In addition, E-UTRAN can allocate a semi-persistent uplink resource for the first HARQ transmissions and potentially retransmissions to UEs:
-	RRC defines the periodicity of the semi-persistent uplink grant;
-	PDCCH indicates whether the uplink grant is a semi-persistent one i.e. whether it can be implicitly reused in the following TTIs according to the periodicity defined by RRC.
In the sub-frames where the UE has semi-persistent uplink resource, if the UE cannot find its C-RNTI on the PDCCH(s), an uplink transmission according to the semi-persistent allocation that the UE has been assigned in the TTI can be made. The network performs decoding of the pre-defined PRBs according to the pre-defined MCS. Otherwise, in the sub-frames where the UE has semi-persistent uplink resource, if the UE finds its C-RNTI on the PDCCH(s), the PDCCH allocation overrides the persistent allocation for that TTI and the UE’s transmission follows the PDCCH allocation, not the semi-persistent allocation. Retransmissions are either implicitly allocated in which case the UE uses the semi-persistent uplink allocation, or explicitly allocated via PDCCH(s) in which case the UE does not follow the semi-persistent allocation.
NOTE:	there is no blind decoding in uplink and when the UE does not have enough data to fill the allocated resource, padding is used.
When the UE is provided with valid uplink grants in several serving cells in one TTI, the order in which the grants are processed during logical channel prioritisation and whether joint or serial processing is applied are left up to UE implementation, while adhering to transmission restrictions of a logical channel via LAA SCells.
Similarly as for the downlink, Ssemi-persistent uplink resources can only be configured for the PCell and LAA SCells and only PDCCH allocations for the PCell and SCells can override the semi-persistent allocation. When DC is configured, semi-persistent uplink resources can only be configured for the PCell or PSCell. Only PDCCH allocations for the PCell can override the semi-persistent allocation for PCell and only PDCCH allocations for the PSCell can override the semi-persistent allocation for PSCell and only PDCCH allocations for the LAA SCell can override the semi-persistent allocation for the LAA SCell.
For NB-IoT:
-	Scheduling information for uplink data is transmitted on the downlink physical control channel NPDCCH. The scheduled uplink data is transmitted on the shared data channel NPUSCH;
-	The transmission duration in number of sub-frames for the NPUSCH is variable;
-	The transmission duration in number of sub-frames is semi-static for the NPDCCH and is indicated for the NPUSCH as part of the scheduling information transmitted on the NPDCCH;
-	The start time of the NPUSCH relative to the NPDCCH is signaled as part of the scheduling message.


