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1 Introduction
This contribution discusses the SPS(Semi-Persistent Scheduling) procedure to introduce the efficient error recovery mechanism from SPS activation failure on Rel.9.

2 Discussions
2.1 SPS activation error

SPS can be effectively applied to continuous transmissions of voice services. The SPS intervals (semiPersistSchedIntervalDL, semiPersistSchedIntervalUL) are configured by RRC and PDCCH indicates an activation of the SPS transmission. The start time is set to the subframe when UE receives the PDCCH for activation and the SPS transmission continues until eNB releases the configured assignment.
This contribution focuses on the DL SPS activation error when UE misses a PDCCH for SPS activation. Even though the PDCCH is transmitted with robust modulation scheme, UE may not successfully receive the PDCCH because of bad channel condition. The possibility of the PDCCH miss would be the same as the SPS deactivation error. 

When a PDCCH is transmitted for dynamic scheduling grant, UE’s PDCCH reception error can be easily recovered by HARQ mechanism. However, when a UE misses a PDCCH for SPS activation, the error might not be directly recovered by Rel.8 SPS procedure. Also, the error may waste DL resources since eNB continuously transmits PDSCH by using configured resources without recognizing the misalignment.
Let’s assume the case where UE misses a PDCCH for DL SPS activation as shown in Figure 1. In this case, the UE couldn’t recognize the eNB’s intention and consequently does not feedback anything. Then, the eNB determines the 1st attempt has been failed (NACK) because the DTX is also considered as a NACK. The problem is that the eNB could not resolve the PDCCH miss since the UE also feedbacks a NACK to indicate the PDSCH demodulation error. When the eNB determines the NACK was caused from PDSCH reception error, the eNB would retransmit PDCCH/PDSCH by using adaptive retransmission and assume the SPS activation was successful. As a result, the activation error may continuously produce unnecessary retransmissions and consume configured downlink resources.
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Figure 1: DL SPS activation error
In order to avoid the problem, the eNB could retransmit the PDCCH(and PDSCH) which indicates the re-activation of the SPS when the eNB determines the UE misses PDCCH (consequently the PDSCH is not decoded successfully). Still, this approach needs much signaling overheads by “duplicate transmission” of PDCCH/PDSCH on every error cases including typical PDSCH errors. Furthermore, it could change the SPS start time (subframestart time) which is correlated to periodic parameters such as DRX cycle, MBSFN subframe, etc. 
Therefore, it would be better to support a direct error recovery mechanism from SPS activation failure if we could find a simple solution for Rel.9.
Proposal 1: RAN2 should support a recovery mechanism from SPS activation error arises from PDCCH miss detection.
2.2 Error recovery by UE
When we consider the UE procedure which is specified in TS36.321, the UE already has a capability to detect the SPS activation error. The PDSCH retransmission is ordered by PDCCH and the PDCCH is addressed to the UE by SPS C-RNTI. Hence, the UE can easily detect that the PDSCH is retransmitted for SPS operation by checking the SPS C-RNTI on PDCCH. When the UE recognizes the error, it is indicated to the eNB where an SPS misalignment has happened. 
The procedure could be easily added to the MAC procedure. Also, the indication could be implemented by adding a new MAC control element which designates the SPS data is received without SPS initiation. Figure 2 shows the error recovery procedure from SPS activation failure and the eNB transmits the SPS error MAC control element right after the UE receives the retransmitted data for SPS. Then, the eNB re-activates the configured downlink assignment by PDCCH for SPS activation.
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Figure 2: Error recovery from SPS activation failure
Proposal 2: UE indicates that the SPS activation error is detected.

Proposed mechanism could be reflected by inserting a new MAC control element and adding an if clause as described bellows:
5.3.1
DL Assignment reception


… skip…
else, if a downlink assignment for this TTI has been received on the PDCCH for the UE’s Semi-Persistent Scheduling C-RNTI:

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

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI;
- 
if any configured downlink assignment were not initialized (if not active):

- 
instruct the Multiplexing and Assembly procedure to generate an SPS Error MAC control element.
3 Conclusion

We propose the following proposals be reflected to TS36.321 on Rel.9 and the companion CR has been submitted [1].

Proposal 1: RAN2 should support a recovery mechanism from SPS activation error arises from PDCCH miss detection.
Proposal 2: UE indicates that the SPS activation error is detected.
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