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Introduction
SPS is used for periodic traffic and in particular for the VoIP use case. The periodicity (SPS cycle length) is configured by RRC while the SPS activation (SPS grant) is done with PDCCH.   VoIP goes through two activity levels – when there is speech activity and voice packets are sent, and when there is a silence period and comfort noise packets are sent but with a longer periodicity than voice packets.  The current LTE model only provides for one SPS periodicity.  This contribution looks at optimisations to improve the SPS to also handle silence periods
Discussion

During active periods, codecs generate packets at 20ms or 40ms periodicity and for silence period at 160ms or 320ms periodicity typically depending on the codec type as shown below.  Typically, about 60% of a voice call is in silence period.




Today SPS caters for the active period where the periodicity can be signaled by RRC according to the codec type.  Use of SPS during the transition between speech activity and comfort noise is well optimized, especially for the UL operation.  When it goes into silence period, SPS grant can be released due to a number of empty transmissions or due to network initiated SPS release.  UE has then to use dynamic scheduling with Scheduling Request prior to transmitting a  comfort noise packet. Typically, the switch from SPS to dynamic scheduling takes a couple of SPS grants that uses padding without any data  before the network realizes that UE has gone into silence and switches to dynamic scheduling.  Such wastage of resources and UE power can be avoided if the network knew immediately when to switch to silence.
Proposal #1: Introduce a mechanism for UE to inform the network when it goes into silence period. 
Using SPS even for silence period is beneficial not just in terms of saving PDCCH but also gives UE some predictable scheduling occasions.  SPS can be applied also to silence period by configuring another SPS periodicity that can be used when UE is in silence.  Then based on the information from the UE or detection by the network, it is possible to quickly switch SPS cycle for SID packets with 160ms or 320ms periodicity using L1 or L2 signaling.  Using RRC Signalling for change of periodicity for every change between speech and silence is not considered viable.
Proposal #2: Allow configuration of two SPS periodicities and a mechanism to switch between them using MAC or PDCCH signalling.
Summary and proposals
The document discussed SPS optimisations for efficient transition between voice activity and silence periods and use SPS during silent periods.  The following proposals were made.
Proposal #1: Introduce a mechanism for UE to inform the network when it goes into silence period. 
Proposal #2: Allow configuration of two SPS periodicities and a mechanism to switch between them using MAC or PDCCH signalling.
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