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Reason for change: Uplink latency can be reduced by pre-scheduling, which drains UE battery due to 
the constraints that when uplink resource is granted UE shall transmit UL-SCH 
even it does not have any data to send. It may obstruct the wide usage of pre-
scheduling mechanism. 

  

Summary of change: UE initiates UL-SCH transmission only when it has a valid uplink grant. 
To not initiate UL –SCH transmission when UE does not have data to transmit, 
UE behaviour is updated such that UE does not consider itself having a valid 
uplink grant if there is no data available for transmission. 

  

Consequences if not 
approved: 

Pre-scheduling remains impractical solution due to excessive UE battery waste 
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<Start of 1st  modified part> 

5.4.1 UL Grant reception 
In order to transmit on the UL-SCH the MAC entity must have a valid uplink grant (except for non-adaptive HARQ 
retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be 
configured semi-persistently. If SkipUplinkTransmission is configured, MAC entity considers itself having a valid 
uplink grant only if there is data available for transmission. To perform requested transmissions, the MAC layer 
receives HARQ information from lower layers. When the physical layer is configured for uplink spatial multiplexing, 
the MAC layer can receive up to two grants (one per HARQ process) for the same TTI from lower layers. 

If the MAC entity has a C-RNTI, a Semi-Persistent Scheduling C-RNTI, or a Temporary C-RNTI, the MAC entity shall 
for each TTI and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant 
received for this TTI: 

- if an uplink grant for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s C-
RNTI or Temporary C-RNTI; or 

- if an uplink grant for this TTI has been received in a Random Access Response: 

- if the uplink grant is for MAC entity’s C-RNTI and if the previous uplink grant delivered to the HARQ entity 
for the same HARQ process was either an uplink grant received for the MAC entity’s Semi-Persistent 
Scheduling C-RNTI or a configured uplink grant: 

- consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the 
NDI. 

- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI. 

- else, if this Serving Cell is the SpCell and if an uplink grant for this TTI has been received for the SpCell on the 
PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI: 

- if the NDI in the received HARQ information is 1: 

- consider the NDI for the corresponding HARQ process not to have been toggled; 

- deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI. 

- else if the NDI in the received HARQ information is 0: 

- if PDCCH contents indicate SPS release: 

- clear the configured uplink grant (if any). 

- else: 

- store the uplink grant and the associated HARQ information as configured uplink grant; 

- initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI 
and to recur according to rules in subclause 5.10.2; 

- consider the NDI bit for the corresponding HARQ process to have been toggled; 

- deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this 
TTI. 

- else, if this Serving Cell is the SpCell and an uplink grant for this TTI has been configured for the SpCell: 

- consider the NDI bit for the corresponding HARQ process to have been toggled; 

- deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI. 

NOTE: The period of configured uplink grants is expressed in TTIs. 
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NOTE: If the MAC entity receives both a grant in a Random Access Response and a grant for its C-RNTI or 
Semi persistent scheduling C-RNTI requiring transmissions on the SpCell in the same UL subframe, the 
MAC entity may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or 
Semi persistent scheduling C-RNTI. 

NOTE: When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH 
transmission during a measurement gap, the MAC entity processes the grant but does not transmit on UL-
SCH. 
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