


3GPP TSG RAN WG4 Meeting #92	R4-1909603
[bookmark: _Hlk488924106]Ljubljana, Slovenia, August 26 – 30, 2019
Agenda Item:	7.10.7.2
Source: 	Ericsson
Title:	On L1-RSRP reporting at SCell activation
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
TCI state selection and activation at SCell activation of first serving cell in a FR2 band was discussed further during RAN4#91, and a requirement for SCell activation delay was defined in TS38.133 clause 8.3.2 that accounts for the additional delay needed for L1-RSRP measurement and reporting.
As pointed out in earlier contributions [1] – [3], there are some challenges associated with the reporting of L1-RSRP measurements at SCell activation. Since L1-RSRP is part of the CSI framework, when uplink resources are provided to the UE for CSI reporting, the UE has to populate the L1-RSRP report with values even if the UE has not yet conducted a full L1-RSRP measurement. As this potentially may result in that the gNB activates the incorrect TCI states, it is desirable that a well-defined UE behaviour is specified that allows the gNB to know that the received L1-RSRP is valid.
Discussion

Since L1-RSRP reporting, similar to CQI reporting, is part of the CSI reporting framework (SSB-Index-RSRP), the UE has to report values when provided uplink resources for doing so. The UE shall upon receiving a MAC-CE for SCell activation in slot n provide reports at CSI reporting occasions that occur after slot n+k, where k= as specified in 38.213 clause 4.3. 
Observation 1: Decision on whether to provide CSI reports for SCell in PCell during the SCell activation procedure is not taken by the UE, but by the network [TS 38.133 clause 8.3.2]
Observation 2: CSI reporting for the SCell in PCell, if configured, shall be supported from slot n+k regardless of whether the UE has synchronized to the SCell or not [TS 38.133 clause 8.3.2 + TS 38.213 clause 4.3]
In order to avoid that UEs send random values in the CQI report before synchronization has been achieved, RAN4 has specified that the UE shall report CQI 0 (out-of-range) until a valid CQI value has been derived. The reason is that a valid and non-zero CQI is the exit criterion for the SCell activation. After receiving a non-zero CQI, the base station starts to schedule the UE in SCell.TS 38.133 clause 8.3.2:
[…]
Starting from the slot specified in clause 4.3 of TS 38.213 [3] (timing for secondary Cell activation/deactivation) and until the UE has completed the SCell activation, the UE shall report out of range if the UE has available uplink resources to report CQI for the SCell.



The requirement on SCell activation delay of unknown SCell in FR2 is as follows:
If the target SCell is unknown to UE [Tactivation_time is]:
-	[TMAC-CE,SCell + 24* TSMTC_SCell + TL1-RSRP,measure + TL1-RSRP,report + Tuncertainty + TMAC-CE,TCI + TFineTiming + [TCSI-RS_resource_configuration] +2ms]
The requirement accounts for SSB detection with beam sweeping (24* TSMTC_SCell) and L1-RSRP measurement and reporting (TL1-RSRP,measure, TL1-RSRP,report). It shall be noted that (24* TSMTC_SCell) for cell detection is a random variable. Detection may be quicker but also slower, depending on UE implementation, radio environment, and pure coincidence. Moreover shall it be noted that current requirement is assuming sequential SSB detection with beam sweeping, and L1-RSRP measurement likewise with beam sweeping. It is highly likely that there will be UE implementations that combine those steps into one such that L1-RSRP is measured as part of the SSB detection, whereby such UE can complete the synchronization and L1-RSRP measurement earlier than a UE that carries out the two steps sequentially.  
Observation 3: The time needed for SSB detection with beam sweeping is a random variable. The detection may take longer or shorter time depending on UE implementation, radio environment and pure coincidence. 
Observation 4: There may be UE implementations that under the same conditions can complete the synchronization and L1-RSRP measurement earlier than assumed when defining the minimum requirements.
The problem is that there is no means for the base station to know when the L1-RSRP report is filled with random values, and when it is carries valid values. If the base station acts on random values provided in the L1-RSRP report, it may mean that it configures the UE with inappropriate TCI states, which further delays the SCell activation or causes it to fail. Hence some indication, as in the CQI reporting case, is needed.
Observation 5: If the base station acts on a L1-RSRP report populated with random values, it may configure the UE with inappropriate TCI states, by which the SCell activation may fail.
Moreover, without an indication on when the L1-RSRP report can be trusted, the base station would have to be very conservative, which further would delay the SCell activation.


Figure 1: SCell activation time line when MAC CE for TCI state activation is provided first after receiving a L1-RSRP report from the UE. The problem concerns which L1-RSRP report the base station shall act on.

We re-iterate our earlier proposal ([1]-[3]) on that if the UE is provided uplink resources for reporting of L1-RSRP, starting from slot n+k and until a full L1-RSRP measurement has been carried out, the UE shall report the lowest valid SS-RSRP range.
Proposal 1: 	Starting from the slot specified in clause 4.3 of TS 38.213 (timing for secondary Cell activation/deactivation) and until the UE has completed a first L1-RSRP measurement, the UE shall report lowest valid L1 SS-RSRP range if the UE has available uplink resources to report L1-RSRP for the SCell.

Summary and Conclusion
In this contribution we have discussed issues related to L1-RSRP reporting during SCell activation, and have made the following observations: 
Observation 1: Decision on whether to provide CSI reports for SCell in PCell during the SCell activation procedure is not taken by the UE, but by the network [TS 38.133 clause 8.3.2]
Observation 2: CSI reporting for the SCell in PCell, if configured, shall be supported from slot n+k regardless of whether the UE has synchronized to the SCell or not [TS 38.133 clause 8.3.2 + TS 38.213 clause 4.3]
Observation 3: The time needed for SSB detection with beam sweeping is a random variable. The detection may take longer or shorter time depending on UE implementation, radio environment and pure coincidence. 
Observation 4: There may be UE implementations that under the same conditions can complete the synchronization and L1-RSRP measurement earlier than assumed when defining the minimum requirements.
Observation 5: If the base station acts on a L1-RSRP report populated with random values, it may configure the UE with inappropriate TCI states, by which the SCell activation may fail.
Based on the observations, and previous contributions [1] – [3], we make the following proposal regarding the UE behaviour during SCell activation:
Proposal 1: 	Starting from the slot specified in clause 4.3 of TS 38.213 (timing for secondary Cell activation/deactivation) and until the UE has completed a first L1-RSRP measurement, the UE shall report lowest valid L1 SS-RSRP range if the UE has available uplink resources to report L1-RSRP for the SCell.
A Draft CR that introduces the proposals is provided in [4].
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