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1. Introduction
In RAN1#86bis, support of reliable and efficient SPS switching mechanisms are discussed for eNB controlled sidelink operation and following agreement is made [1]. As multiple SPS configurations can be activated for a given time, efficient and reliable switching mechanism is necessary. In this contribution, we discuss the design principle of SPS for UL and SL.
	Agreement:
· Activation of one SPS configuration releases the previous allocation for the same SPS configuration.


2. Discussion
Reliability

The SPS mechanism for uplink and downlink has been introduced to reduce the signaling overhead for dynamic scheduling for periodic traffic, e.g., VoIP. SPS DCI is only indicated when SPS resources are activated/released/updated. In addition to explicit releasing by the SPS DCI, implicit releasing mechanism is also supported for uplink by the counter based on consecutive MAC PDUs each containing zero MAC SDUs. As eNB is aware of uplink transmissions, if there are any miss-understanding on active SPS resources between eNB and UE, eNB can overwrite the SPS configuration by explicit SPS DCI. However, for sidelink, eNB is not aware of sidelink operation. Therefore implicit release using empty transmissions cannot be supported for sidelink operation. If UE does not successfully decode a SPS DCI for sidelink, miss-understanding of active SPS resource can be persist until any update for the SPS configuration. If a DCI for releasing is not successfully decoded, UE may semi-persistently transmit in sidelink with unexpected resource allocation. If a DCI for activation is not successfully decoded, UE may trigger the transmission of UE assistance information to let eNB know the necessity of resource allocation. Therefore, detection error of release is more important for reliable SPS operation. Although multiple transmission of same SPS DCI can avoid such situation in some level, increased signalling overhead is not preferable. Similarly, A/N feedback for the SPS DCI will increase the signalling overhead. If it is indicated by PUCCH, specification impact is also a concern. Rather than that, implicit releasing mechanism for sidelink SPS would be beneficial. Following two options are considered for implicit releasing.
· Option 1: Automatic release after a counter is expired
· Option 2: Activation of one SPS configuration releases the previous allocation for different SPS configuration. The two SPS configurations are associated with SPS process index explicitly or implicitly indicated by SPS DCI.
For option 1, we assume that the counter range is higher layer configured to adjust the periodicity of SPS update. Once counter is expired for the SPS configuration, the SPS configuration is automatically released. eNB needs to send SPS DCI update for active SPS configurations until the counter expires if eNB does not intend to release. Once releasing is indicated by SPS DCI, eNB is not required to send duplicated releasing DCIs because the counter handle the potential error. If the counter range is set to relatively large value to avoid the increase in signaling overhead, then additional mechanism for implicit release is considered for reliability enhancement.
Observation 1: Option 1 can avoid the persistent miss understanding on active SPS configurations for sidelink V2X.
For option 2, aactivation of one SPS configuration releases the previous allocation for different SPS configuration. The two SPS configurations are associated with SPS process index explicitly or implicitly indicated by SPS DCI. Miss understanding on active SPS configuration can be resolved once SPS DCI indicates any update on the same SPS process. Therefore the option 2 can avoid the persistent miss understanding on active SPS configurations for sidelink V2X. As option 2 is not applicable to the last SPS DCI, typically releasing for the last active SPS process, option 2 can be utilized together with option 1. Option 2 will also provide quicker implicit release if there are any update on the same SPS process. If SPS process index is explicitly indicated, a SPS process index will be carried by SPS DCI in addition to SPS configuration index. Activation of a SPS configuration will automatically release any previous activated SPS configuration with the same SPS process index. As maximum 8 SPS configurations can be simultaneously activated, 3 bits needs to be additionally carried by the SPS DCI. The 3-bits indication for SPS process can be realized by overwriting the meaning of CIF in case of SPS. If CIF is higher layer configured for each SPS configurations, no additional overhead is introduced for the explicit indication of SPS process index. Another direction is implicit indication of SPS process index based on transmission subframe of SPS DCI. If orthogonal subframe sets are higher layer configured for each SPS process index, the SPS process index is implicitly indicated by the subframe of SPS DCI. 
Observation 2: Option 2 can avoid the persistent miss understanding on active SPS configurations for sidelink V2X.

Observation 3: Option 2 can provide quicker implicit release if there are any update on the same SPS process. 
Observation 4: For the SPS process index indication for option 2, no additional overhead is required. 
· Existing indicator in the SL V2X DCI can be reused, e.g., bit field for CIF can be utilized for SPS process indication, or
· Implicit indication of SPS process index based on transmission subframe of SPS DCI can be used
Signaling overhead
According to RAN2 discussion, SPS scheduling interval is higher layer configured per SPS configuration index [2]. It is assumed that at least two SPS configurations need to be activated at a given time to emulate the traffic pattern of CAM. Once eNB decides to change the transmission interval, eNB needs to release two active SPS configurations for the CAM message and activate another two SPS configurations. If option 2 is supported, necessary signaling for SPS configuration switching will be halved with no or little signaling overhead increase for a SPS DCI. 
Observation 5: Option 2 can further reduce the signalling overhead required for SPS.
In summary, option 1 provides reliable SPS releasing mechanism while there are trade-off between reliability and signaling overhead. Option 2 will provide supplemental measure for reliability and further reduce the signaling overhead. Therefore we propose to support both of the two mechanism for efficient sidelink operation controlled by eNB. 

Proposal 1: Both option 1 and option 2 is supported for sidelink SPS controlled by eNB.
3. Conclusion
In this contribution, we discuss the two options for implicit releasing of SPS configuration for sidelink SPS controlled by eNB. 
· Option 1: Automatic release after a counter is expired
· Option 2: Activation of one SPS configuration releases the previous allocation for different SPS configuration. The two SPS configurations are associated with SPS process index explicitly or implicitly indicated by SPS DCI.
Observations and proposals are summarized in the following.
· Observation 1: Option 1 can avoid the persistent miss understanding on active SPS configurations for sidelink V2X.
· Observation 2: Option 2 can avoid the persistent miss understanding on active SPS configurations for sidelink V2X.
· Observation 3: Option 2 can provide quicker implicit release if there are any update on the same SPS process.
· Observation 4: For the SPS process index indication for option 2, no additional overhead is required.
· Existing indicator in the SL V2X DCI can be reused, e.g., bit field for CIF can be utilized for SPS process indication, or
· Implicit indication of SPS process index based on transmission subframe of SPS DCI can be used
· Observation 5: Option 2 can further reduce the signalling overhead required for SPS.
· Proposal 1: Both option 1 and option 2 is supported for sidelink SPS controlled by eNB.
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