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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 or autonomous uplink resource for the first HARQ transmissions and potentially retransmissions to UEs:

-
RRC defines the periodicity of the semi-persistent uplink grant or the bitmap of the autonomous uplink grant;

-
PDCCH indicates whether the uplink grant is a semi-persistent one or an autonomous uplink one i.e. whether it can be implicitly reused in the following TTIs according to the periodicity or the bitmap defined by RRC.

In the TTIs where the UE has semi-persistent uplink resource or autonomous uplink resource, if the UE cannot find its C-RNTI on the PDCCH(s), an uplink transmission according to the semi-persistent allocation or autonomous uplink 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 theTTIs where the UE has semi-persistent uplink resource or autonomous uplink resource, if the UE finds its C-RNTI on the PDCCH(s), the PDCCH allocation overrides the persistent allocation or autonomous uplink allocation for that TTI and the UE's transmission follows the PDCCH allocation, not the semi-persistent allocation or autonomous uplink. Retransmissions are either implicitly allocated in which case the UE uses the semi-persistent uplink allocation or autonomous uplink allocation, or explicitly allocated via PDCCH(s) in which case the UE does not follow the semi-persistent allocation or autonomous uplink allocation. The UE is not allowed to use autonomous uplink resource for retransmission of dynamically scheduled transmission.
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.

Similar to the downlink, semi-persistent uplink resources can be configured. Multiple UL SPS configurations are supported per Serving Cell. On one Serving Cell, multiple such configurations can be active simultaneously only for the same TTI length. SPS configurations can also be active simultaneously for different cells. PDCCH allocations made on a given serving cell can only override the semi-persistent allocation for that serving cell.

When UL skipping is configured, the UE will not transmit a MAC PDU with only padding BSR and padding if no data is available for transmission in the UE buffer. When UL Skippping and an SPS interval shorter than 10ms is configured, a retransmission is prioritised over a new transmission on semi-persistent uplink resources if no dynamic grant is allocated for that subframe.

For a UE capable of V2X communication, multiple semi-persistent configurations can be configured in uplink, regardless of the specific services the UE is operating. The uplink resources for each semi-persistent configuration can only be configured for the PCell. When DC is configured, the uplink resources for each semi-persistent configuration can only be configured for the PCell or PSCell.
Autonomous uplink allocation can be configured for LAA SCell(s). The UE will not transmit on autonomous uplink resources if no data is available for transmission.

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;

-
E-UTRAN can allocate semi-persistent uplink resource for sending a BSR acting as a Scheduling Request.
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