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Introduction
During RAN2 #63, the semi-persistent scheduling (SPS) activation/reconfiguration was further discussed and it was noted that the reliability of the SPS activation/reconfiguration signalling needs to be enhanced [1]. One way to improve the signalling reliability is to limit the time where the UE attempts to detect the SPS activation/ reconfiguration as shown in [2]. In this paper, we propose detailed approaches to enhance the SPS activation/reconfiguration signalling reliability.    

Discussion

SPS Activation/Reconfiguration Detection during DRX

When DRX is activated, the eNB transmits SPS activation/reconfiguration signalling only during a DRX On-duration (SPS transmission needs to be aligned with the DRX on duration). This is done at the beginning of a talk spurt for activation, but the UE needs to continue monitoring throughout the talk spurt for potential reconfiguration of the SPS resource. It is not necessary for the UE to try to detect SPS activation/reconfiguration outside of the DRX On-duration for both the DL and the UL. By limiting the detection time for SPS activation/reconfiguration to only the On-duration, the false alarm probability for the SPS activation/reconfiguration may be reduced. 
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Figure 1. SPS activation/reconfiguration detection during DRX

Proposal 1: The SPS activation/reconfiguration detection only should occur during the DRX On-duration for both the DL and the UL. 

Start and Stop Time to detect UL SPS Activation/Reconfiguration
When the UL talk spurt resumes and the UE knows that the beginning of a talk spurt has begun, it sends a scheduling request (SR). The UE then receives an UL grant on the PDCCH. The first PDCCH UL grant uses normal CRNTI to address the UE. Then the UE may use the initial UL grant to transmit the BSR or VoIP payload (if the grant is big enough), and after that the eNB knows that the resource request is for SPS. The second PDCCH UL grant uses SPS-CRNTI to address the UE for SPS resource activation.
An SPS false alarm occurs when the UE falsely detects the SPS activation/reconfiguration when decoding the PDCCH.  To reduce false alarms for SPS uplink activation/reconfiguration, the detection time for this should be as short as possible. By observing that the UE may only need begin detecting the UL SPS activation/reconfiguration after the UE sends a BSR (or VoIP payload if allocated resource is large enough), the detection time of the SPS activation/reconfiguration may be limited to certain duration (see Figure 2).  To simplify the spec changes, we propose that the UE starts to check for the SPS activation/reconfiguration after triggering any BSR (even if the content of the BSR is not related to the VoIP service).
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Figure 2. Start time of UL SPS activation/reconfiguration detection.

Proposal 2: For UL SPS, the UE only starts the SPS activation/reconfiguration detection after a BSR is triggered when SPS is configured. 

Further, the UE needs to continue monitoring throughout the talk spurt for potential reconfiguration of the SPS resource. The UE should stop detecting the UL SPS activation/reconfiguration after the UL SPS resource is released explicitly or implicitly. 
Proposal 3: For UL SPS, the UE will stop the SPS activation/reconfiguration detection after the UL SPS resource is released.
Conclusion

We propose the following to limit the detection time of SPS activation/reconfiguration. If agreed, we will draft the corresponding CR. 
Proposal 1: The SPS activation/reconfiguration detection only occurs during the DRX On-duration for both the DL and the UL. 

Proposal 2: For UL SPS, the UE only starts the SPS activation/reconfiguration detection after a BSR is triggered when SPS is configured. 

Proposal 3: For UL SPS, the UE will stop the SPS activation/reconfiguration detection after the UL SPS resource is released.
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