


3GPP TSG RAN WG4 Meeting #90bis	R4-1904308
[bookmark: _Hlk488924106]Xi’an, China, April 8 – 12, 2019
Agenda Item:	6.10.7.2.1
Source: 	Ericsson
Title:	On L1-RSRP reporting at SCell activation
Document for:	Discussion
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[bookmark: _GoBack]TCI state selection and activation at SCell activation of first serving cell in a FR2 band was discussed during RAN4#90, and a WF was agreed [2]. As pointed out in our contribution [1], there are scenarios where the gNB may not know which Tx beams are visible to the UE, and therefore may request L1-RSRP reporting by the UE via the CSI framework (SSB-Index-RSRP) as part of the SCell activation procedure. As also pointed out in [1], there are some issues with the L1-RSRP reporting at SCell activation that may cause the activation to take longer time than necessary. 
In this contribution we are re-iterating our proposal from RAN4#90 on providing means for the UE to indicate when a L1-RSRP report is invalid.  
Discussion
Since L1-RSRP reporting, similar to CQI reporting, is part of the CSI reporting framework, the UE has to report values when provided uplink resources for doing so. For CQI reporting at SCell activation, the UE has been given the option of reporting out-of-range to indicate that the SCell activation has not yet been completed. This provides an indication to the network on when the UE can be addressed in the SCell, and allows a UE that is completing the SCell activation in shorter time than stipulated by the RRM requirements to benefit from it e.g. by achieving higher user throughput sooner. There are also advantages for the gNB related to downlink buffer handling, load balancing and other functionalities. For L1-RSRP reporting, a corresponding mechanism is currently missing, meaning that the gNB will not know when a L1-RSRP report is reliable and can be used by the gNB for selecting which TCI state to activate for the UE.
At SCell activation there is, when observed from the network side, a certain element of randomness in when the UE will acquire physical layer synchronization to the SCell. This randomness may depend on the radio environment, but may also depend on the specific UE implementation and on conditions only known to the UE.
When the gNB is requesting a L1-RSRP report from the UE at SCell activation, due to that the exact time at which the UE achieves physical layer synchronization to the SCell cannot be observed, the gNB cannot rely on the L1-RSRP report until after time Tactivation_time + TL1-RSRP has passed. In many cases, where synchronization is achieved in shorter time than Tactivation_time, or when the UE implementation for instance can derive a L1-RSRP in shorter time than TL1-RSRP (e.g. using by the UE known conditions and skipping beam sweeping), this would lead to a longer SCell activation delay than necessary. We therefore propose that a UE shall indicate that a L1-RSRP report is invalid, if the reporting occasion occurs before the UE has carried out a complete L1-RSRP measurement.
Observation 1: Without indication on whether a L1-RSRP report is invalid, the gNB may have to wait until after Tactivation_time + TL1-RSRP before it can decide which TCI state to activate for the UE.
Observation 2: Without indication on whether a L1-RSRP report is invalid, conditions known only by the UE cannot be used for speeding up the completion of the SCell activation.
Proposal 1: A UE that is requested to report L1-RSRP at SCell activation shall, in case the reporting occasion occurs before a complete L1-RSRP measurement has been conducted, indicate in the report that the report is invalid.
Regarding how to indicate that a L1-RSRP report is invalid, we proposed that RSRP_0 is given the meaning that measurement results are pending. Using the lowest, currently unused, mapping entry gives some margin in case the L1-RSRP reporting range would be extended in future releases.
Proposal 2: Indication of invalid report is supported by re-purposing RSRP Measurement Report Mapping entry RSRP_0 for L1 SS-RSRP and CSI-RSRP. 
Summary and Conclusion
In this contribution we have discussed L1-RSRP reporting, and have made the following observations: 
Observation 1: Without indication on whether a L1-RSRP report is invalid, the gNB may have to wait until after Tactivation_time + TL1-RSRP before it can decide which TCI state to activate for the UE.
Observation 2: Without indication on whether a L1-RSRP report is invalid, conditions known only by the UE cannot be used for speeding up the completion of the SCell activation.
Based on the observations we made the following proposals:
Proposal 1: A UE that is requested to report L1-RSRP at SCell activation shall, in case the reporting occasion occurs before a complete L1-RSRP measurement has been conducted, indicate in the report that the report is invalid.
Proposal 2: Indication of invalid report is supported by re-purposing RSRP Measurement Report Mapping entry RSRP_0 for L1 SS-RSRP and CSI-RSRP. 
A Draft CR that introduces the proposals is provided in [3].
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