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1. Introduction

In current RRM specification, there are some the scheduling restrictions for mobility measurement and L1-RSRP measurement. However it is lack of careful analysis for the case of SSB and RMSI multiplexing patterns 2 and 3. We think it is worth to discuss whether the existing scheduling restriction is still applicable for the case of SSB and RMSI multiplexing patterns 2 and 3.
2. Discussion
It is specified in TS 38.213 that for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block.
RMSI is carried on PDSCH. The CORESET for RMSI scheduling and NR-PDSCH for RMSI is confined within the UE minimum bandwidth for the given frequency band. The SS/PBCH block and CORESET multiplexing patterns 2 and 3 can be explicitly expressed in Figure 1 where CORESET/PDSCH and SSB is FDMed.
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Figure 1. Three multiplexing patterns between SS/PBCH and RMSI
In TS 38.133, there are scheduling restrictions for L3-RSRP measurement and L1-RSRP measurement.
· Regarding L3-RSRP measurement, scheduling restrictions of mixed numerology and FR2 are specified as below,
	9.2.5.3.2
Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement

-
If deriveSSB_IndexFromCell is enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
-
If deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration. If the high layer in TS 38.331 [2] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
When intra-band carrier aggregation is performed, the scheduling restrictions due to one serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with aforementioned restricted symbols. 
9.2.5.3.3
Scheduling availability of UE performing measurements on FR2
The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell


The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signaling deriveSSB_IndexFromCell is always enabled for FR2) . If the high layer in TS 38.331 [2] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell

-
UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signaling deriveSSB_IndexFromCellc is always enabled for FR2). If the high layer in TS 38.331 [2] signaling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
When intra-band carrier aggregation is performed, the scheduling restrictions due to one serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with aforementioned restricted symbols. 


On FR1, if the SS/PBCH block and CORESET for RMSI scheduling is multiplexed as patterns 2 and 3, and the SSB and PDSCH are mixed numerology and UE doesn’t support simultaneousRxDataSSB-DiffNumerology, UE will not receive RMSI during SMTC duration.
On FR2, in order to perform FR2 measurement, UE needs to sweep Rx beam on the SSB symbols to be measured. If the SS/PBCH block and CORESET for RMSI scheduling is multiplexed as patterns 2 and 3, UE will not receive RMSI on the serving cell as the RX beam has turned away.

One can say that for the SS/PBCH block and CORESET multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH CSS set over one slot with Type0-PDCCH CSS set periodicity equal to the periodicity of SS/PBCH block. Then UE can decode the RMSI on the slot which is not the SSB symbol to be measured, e.g, SMTC periodicity is larger than SSB periodicity. From L3-RSRP measurement point of view it is feasible that UE can receive RMSI even with multiplexing pattern 2/3 configuration if SMTC periodicity is larger than SSB periodicity. However if we further observe the L1-RSRP measurement procedure, things become more complicated.
· Regarding L1-RSRP measurement, scheduling restrictions of mixed numerology and FR2 are specified as below, 
	9.5.6.2
Scheduling availability of UE performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH on FR1

For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as RS for L1-RSRP measurement. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement based on SSB configured as RS for L1-RSRP measurement.

-
The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking /CSI-RS for CQI on SSB symbols to be measured for L1-RSRP measurement.

When intra-band carrier aggregation in FR1 is configured, the scheduling restrictions on serving cell where L1-RSRP measurement is performed apply to all serving cells in the same band on the symbols that fully or partially overlap with restricted symbols. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s) configured in other bands than the bands in which the serving cell where L1-RSRP measurement is performed is configured.

9.5.6.3
Scheduling availability of UE performing L1-RSRP measurement on FR2

The following scheduling restriction applies due to L1-RSRP measurement.

-
For the case where RS for L1-RSRP measurement is CSI-RS which is QCLed with active TCI state for PDCCH/PDSCH and not in a CSI-RS resource set with repetition ON, and N=1 applies as specified in section 9.4.5.2

-
There are no scheduling restrictions due to L1-RSRP measurement performed based on SSB or CSI-RS with a same SCS as PDSCH/PDCCH.

-
Otherwise

-
The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on RS for L1-RSRP measurement symbols to be measured for L1-RSRP measurement.

When intra-band carrier aggregation is performed, the scheduling restrictions on serving cell where L1-RSRP measurement is performed apply to all serving cells in the band on the symbols that fully or partially overlap with restricted symbols.


If SSB is configured to perform L1-RSRP measurement, then UE shall perform measurement on each SSB resource which not restricted in the SMTC duration. Thus if the SS/PBCH block and CORESET for RMSI scheduling is multiplexed as patterns 2 and 3, for both mixed numerology case (UE has no capability of  supporting simultaneousRxDataSSB-DiffNumerology) and measurement on FR2, UE has no chance to receive RMSI.
Observation 1: For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the scheduling restriction for L3 intra-frequency measurement and L1-RSRP measurement shall be revisited.
For connected UE, the information in RMSI is essential. The system update information shall be informed to UE. Thus UE shall not abort to read RMSI. As one solution to address the issues both for L3-RSRP and L1-RSRP measurements, we suggest to prioritize the RMSI reception for the case of SS/PBCH block and CORESET multiplexing patterns 2/3. The corresponding cell identification and L3-RSRP and L1-RSRP measurement periods may be extended accordingly. 
=============================Text propposal Start=========================

For the SS/PBCH block and CORESET for RMSI scheduling multiplexing patterns 2 and 3, UE is expected to receive PDCCH and PDSCH on SSB symbols to be measured on the slot UE monitors PDCCH in the Type0-PDCCH CSS set and corresponding PDSCH.

=============================Text propposal End=========================

Proposal 1: For the SS/PBCH block and CORESET for RMSI scheduling multiplexing patterns 2 and 3, UE is expected to receive PDCCH and PDSCH on SSB symbols to be measured on the slot UE monitors PDCCH in the Type0-PDCCH CSS set and corresponding PDSCH.
3. Conclusions

This contribution identified one issue for the existing scheduling restriction of intra-frequency measurement and L1-RSRP measurement. The following observation and proposal are provided.
Observation 1: For the SS/PBCH block and CORESET multiplexing patterns 2 and 3, the scheduling restriction for L3-intra-frequency measurement and L1-RSRP measurement shall be revisited.
Proposal 1: For the SS/PBCH block and CORESET for RMSI scheduling multiplexing patterns 2 and 3, UE is expected to receive PDCCH and PDSCH on SSB symbols to be measured on the slot UE monitors PDCCH in the Type0-PDCCH CSS set and corresponding PDSCH.
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