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1. Introduction

In RAN1#84bis, it is agreed that eNB may configure multiple SPS configurations and each SPS configurations can be dynamically activated/de-activated by (E)PDCCH [1]. In order to manage activation and de-activation of configured SPS configurations and re-schedule unused resource, UE reporting is necessary. In this contribution, we discuss feasibility of UE reporting on release indication and other possibility on UE reporting for the eNB scheduled sidelink SPS operation.
	Agreement:
· For SPS of V2V traffic for mode-1 SPS on PC5:

· The eNB may configure multiple SPS configurations for a given UE

· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured

· FFS if/which other SPS parameters can differ across the SPS-configurations

· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH

· Details of the trigger/release are FFS

· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration

· FFS any details of the signaling protocol

· FFS whether eNB acknowledgment of the UE indication is needed


2. UE reporting in prior to SPS configuration
In uplink and downlink SPS, eNB can decide whether SPS configuration is necessary or not based on established bearer. On the other hand, eNB may not have any information on the sidelink V2X traffic type. In Rel-12 D2D communication, UE only indicate eNB a request including carrier frequency and destination by RRC message and buffer size is reported in layer-2 control. Therefore, a higher layer report is beneficial for initiation of sidelink SPS configuration. If such UE report is not supported, eNB may estimate V2X traffic pattern based on several V2X transmissions scheduled by dynamic eNB resource allocation without any information on requirement associated the transmissions. Although typical requirement will be latency within 100 ms and communication range with 4 sec response time, actual requirement varies depending on operating services and UE condition. Therefore UE request is still beneficial to decide appropriate SPS configuration and UE may report some information regarding intended V2X services. If channel information measured by UE is also included in the report, performance of eNB scheduling will be further enhanced. Such UE information is also utilized even if eNB decides to operate with dynamic scheduling. Therefore we propose:
Proposal 1: UE may semi-statically report some information regarding intended V2X services before request of eNB scheduling.

3. Dynamic UE reporting
Resource usage report
Once one or several SPS configuration(s) is activated, UE may transmit an intention not to use a resource in the active SPS configuration(s) according to the working assumption in RAN1#84bis. With the UE reporting on the resource usage, UE is not mandated to transmit on the resources in the active SPS configurations and eNB can re-schedule released resources. For the resource usage report, following three reporting mechanisms are considered.
· Alt. 1: UE reports whether the UE intends to transmit data before transmission or not

· Alt. 2: UE reports if the UE does NOT intend to transmit data before transmission
· Alt. 3: UE reports if the UE intends to transmit data before transmission
For Alt.1, UE needs to report for every transmission occasion in the active SPS configurations. Assuming minimum 100 ms periodicity for typical V2X messages and possible variation in terms of resource size, UE may transmit the usage report once or more every 100 ms. Considering the number of transmitter UEs for V2X operation, signalling overhead for the UE report may not be feasible. Although signalling overhead can be reduced if eNB can dynamically switch active SPS configurations according to the temporal traffic status of the UE, additional UE reporting would be required to identify the appropriate SPS configuration to be activated. 
For Alt.2, the resource usage report is only transmitted if the UE does not intend to transmit data before transmission. However, similar to Alt. 1, if activation of SPS configurations is not optimized, unused resource may be larger than used resource. Therefore Alt. 2 can save signalling overhead for the usage report if activation of SPS configurations is optimized. 
For Alt.3, the resource usage report is only transmitted if the UE does intend to transmit data before transmission. If activation of SPS configurations is not optimized, used resource may be smaller than used resource. Therefore Alt. 3 can save signalling overhead for the usage report if activation of SPS configurations is not optimized.
Observation 1: If activation of SPS configuration(s) is optimized, Alt. 2 has less signalling overhead for resource usage. Otherwise Alt. 3 has less signalling overhead.

If the usage report is not correctly detected by eNB, eNB can consider that the resource is intended to be transmitted for Alt. 1 and 2. Therefore no significant degradation may happen even if eNB acknowledgement is not indicated. However, for Alt. 3, eNB may assume that the resource is not intended to be transmitted if UE report is not detected. If eNB re-schedules that resource, temporal resource collision may happen. Similar resource collision due to miss detection of control signalling happens for sensing based resource selection in the UE autonomous resource allocation. Therefore impact of resource collision should be acceptable. 
Observation 2: Temporal resource collision may happen if UE reporting on resource usage is not correctly detected. However, similar resource collision happens for UE autonomous resource allocation.
Observation 3: eNB acknowledgement for the UE reporting on resource usage is not necessary.

For the resource usage report, the report can be transmitted by PUCCH or MAC control considering that possible reporting timeline is less than 100 ms. In order to allow UE to keep the resource in the active SPS configuration open as much as possible, UE reporting by PUCCH would be preferable. Considering that the PUCCH report indicates one (Alt 2 and Alt. 3) or two states (Alt. 1), PUCCH format 1/1a would be a baseline. If the resource usage report is carried by PUCCH, the PUCCH resource should have a one-to-one mapping to the sidelink transmission resource in the active SPS configuration so that eNB can identify which sidelink resource is to be transmitted. Similar to the PUCCH resource determination for HARQ-ACK where PUCCH resource is determined by CCE index of the corresponding DCI for PDSCH scheduling, the PUCCH resource for the resource usage report can be determined by first SA resource index associated to the report. Since a SA resource can be shared among several SPS configuration, a SPS configuration specific PUCCH resource offset would be configured to avoid PUCCH resource collision. 
Proposal 2: Resource usage report is carried by PUCCH and PUCCH resource is determined by first SA resource index associated to the report.
Request for activation/de-activation and new sidelink resource allocation
Assuming resource usage repot from UE with SPS configurations, eNB can predict V2X traffic pattern based on obtained resource usage reports. If no additional UE report is supported, the decision of activation/de-activation has some latency due to collection of resource usage reports. Therefore eNB has to activate redundant SPS configuration(s) which contains more resource than eNB predicts to be used by the UE in order to avoid resource shortage. If more dynamic activation/de-activation is necessary, UE need to send a request for activation/de-activation of the SPS configurations. However, it is not clear whether layer-2 in the UE has sufficient information in order to decide which SPS configuration to be activated. If UE is not confident about the future traffic pattern, UE may request for more resource than it is really used or UE request just before transmission of requesting resource. Further discussion is needed to identify the performance gain of the request for SPS activation/de-activation in that case. The other option in which UE is able to predict traffic pattern of future transmissions is not aligned with the assumption discussed in UE autonomous resource allocation where UE only able to predict next transmission. Even if dynamic request for SPS activation/de-activation is not supported, an UE report for new sidelink resource allocation similar to sidelink BSR is necessary to support new sidelink resource allocation. Otherwise UE need to fall-back to UE autonomous resource allocation if scheduled resource is not sufficient. Therefore, we propose
Proposal 3: A UE report/request for new sidelink resource allocation is necessary. 

· Alt. 1: Request for activation of a SPS configuration
· Alt. 2: Request for new resource allocation

4. Conclusion

In this contribution, we discussed necessary UE reporting for the eNB scheduled SPS configurations. Observation and proposals are summarized below.

· Observation 1: If activation of SPS configuration(s) is optimized, Alt. 2 has less signalling overhead for resource usage. Otherwise Alt. 3 has less signalling overhead.
· Observation 2: Temporal resource collision may happen if UE reporting on resource usage is not correctly detected. However, similar resource collision happens for UE autonomous resource allocation.
· Observation 3: eNB acknowledgement for the UE reporting on resource usage is not necessary.
· Proposal 1: UE may semi-statically report some information regarding intended V2X services before request of eNB scheduling.
· Proposal 2: Resource usage report is carried by PUCCH and PUCCH resource is determined by first SA resource index associated to the report.
· Proposal 3: A UE report/request for new sidelink resource allocation is necessary.
References

[1] RAN1, “RAN1 Chairman’s note,” RAN1#84bis, April 2016.

- 3/3 -

