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Introduction
One LS about R17 feMIMO has been sent to RAN4 from RAN1 [1]. Some key information is cited below.
Working assumption On inter-cell beam management, the PDCCH /PDSCH should be rate matched around the SSBs indicated by ssb-PositionsInBurst-r17 for the same PCI as that associated with TCI state of the PDSCH /PDCCH
· Send LS to RAN4 on whether there is requirements in RAN4 that assumes UE to measure SSB for L1-RSRP measurement and receiving PDSCH /PDCCH on the same RE in FR1. Revisit this issue after there is RAN4 feedback.

· RAN1 would kindly like to ask RAN4 to provide feedback on whether there are any requirements that are related to UE measurements of L1-RSRP and reception of PDSCH/PDCCH on the same RE in FR1 for inter-cell beam management. RAN1 would revisit this issue when there is RAN4 feedback.

Based on all above information, we provide our views and draft reply LS.
Discussion
In RRM spec, scheduling restriction for L1-RSRP measurements have been defined since R15. 
For FR1, the general rule for introducing scheduling restriction for L1-RSRP measurement is when the SCS of SSB and SCS of PDSCH/PDCCH are different, and UE does not support the corresponding capability. This applies to all the serving cells in the same band. If the same SCS is assumed, or if UE support such capability, there is no scheduling restriction from RAN4 perspective. 
Regarding performing SSB-based L1-RSRP measurement and PDSCH/PDCCH reception on the same RE, in our view it would require additional UE complexity in interference cancellation for L1 measurements, which is out of scope of RAN4. Moreover, it is agreed in RAN4 to specify RRM requirements only when Rx timing difference between cells is within CP, but we are not sure whether it is also generally assumed in RAN1. But anyway, in our understanding, RAN4 has never specified RRM requirements assuming SSB based L1-RSRP measurement and reception PDSCH/PDCCH are performed on the same RE in FR1.
Observation 1  In R15 and R16, for SSB based L1-RSRP measurements performed in FR1, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement, ONLY if
· UE do not support simultaneousRxDataSSB-DiffNumerology, and,
· UE performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH
Observation 2  RAN4 has never specified RRM requirements assuming SSB based L1-RSRP measurement and reception of PDSCH/PDCCH are performed on the same RE in FR1.
For FR2, the general rule for introducing scheduling restriction for L1-RSRP measurement is when TCI state of PDSCH/PDCCH transmission is not QCLed to the RS used for L1-RSRP measurement, i.e. when UE is assumed to use different RX beams for L1-RSRP measurements and reception of PDSCH/PDCCH. Since only CSI-RS can be configured with a TCI state, therefore for SSB based serving cell L1-RSRP measurement scheduling restriction is also introduced in R15. According to clause 9.5.6.3 in [2], in R16 UE is not expected to be scheduled with PDSCH/PDCCH/CSI-RS on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement.
Although in some cases the SSB of the serving cell can also be QCLed to the active TCI of PDSCH/PDCCH, in our understanding RAN4 has allowed some relaxation on L1 measurements that performed on such SSB, so as to make a simple form of requirements.
Observation 3  In R15 and R16, for SSB based L1-RSRP measurements performed in FR2, since UE is assumed to use different RX beams for L1-RSRP measurements and reception of PDSCH/PDCCH, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement.
In R17, the same rule is adopted for inter-cell L1-RSRP measurements. No matter whether the PDSCH/PDCCH is from either serving cell or the cell with different PCI, and no matter whether the SSB configured for L1 RSRP measurement is from either the serving cell or the cell with different PCI, the same rule in FR1 and FR2 as R15 and R16 is applied.
Observation 4  In R17 inter-cell L1-RSRP measurements, the same rules for introducing scheduling restriction as R15/R16 are re-used, which is applicable to 
· PDSCH/PDCCH of the serving cell, when UE is performing L1-RSRP measurement on additional serving cell and/or cell(s) with PCI different from serving cell, or
· PDSCH/PDCCH of the additional serving cell, when UE is performing L1-RSRP measurement on serving cell and/or cell(s) with PCI different from serving cell
· the additional serving cell is a cell which UE is receiving the PDCCH/PDSCH from cell(s) with PCI different from serving cell.
Therefore, from the RAN1 perspective, rate matching should be applicable to all the cases when scheduling restriction specified in RAN4 is not applicable. Therefore, the reply LS can be drafted based on the above scheduling restrictions specified in RAN4. The detailed wording can be further refined based on further conclusions in RAN4.
Proposal 1  In the reply LS to RAN1, RAN4 clarifies the scheduling restriction for L1-RSRP measurements and the general rules behind, as stated in observation 1, 2, 3, 4.
A draft LS can be found in the annex.

Conclusion
Based on above analysis, we have following observations and proposals.
Observation 1  In R15 and R16, for SSB based L1-RSRP measurements performed in FR1, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement, ONLY if
· UE do not support simultaneousRxDataSSB-DiffNumerology, and,
· UE performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH
Observation 2  RAN4 has never specified RRM requirements assuming SSB based L1-RSRP measurement and reception of PDSCH/PDCCH are performed on the same RE in FR1.
Observation 3  In R15 and R16, for SSB based L1-RSRP measurements performed in FR2, since UE is assumed to use different RX beams for L1-RSRP measurements and reception of PDSCH/PDCCH, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement.
Observation 4  In R17 inter-cell L1-RSRP measurements, the same rules for introducing scheduling restriction as R15/R16 are re-used, which is applicable to 
· PDSCH/PDCCH of the serving cell, when UE is performing L1-RSRP measurement on additional serving cell and/or cell(s) with PCI different from serving cell, or
· PDSCH/PDCCH of the additional serving cell, when UE is performing L1-RSRP measurement on serving cell and/or cell(s) with PCI different from serving cell
· the additional serving cell is a cell which UE is receiving the PDCCH/PDSCH from cell(s) with PCI different from serving cell.
Proposal 1  In the reply LS to RAN1, RAN4 clarifies the scheduling restriction for L1-RSRP measurements and the general rules behind, as stated in observation 1, 2, 3, 4.
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1. Overall Description:
In RAN4 #104-e meetings, RAN4 have discussed scheduling restriction for L1-RSRP measurements in the inter-cell beam management scenario. Based on discussion RAN4 would like to provide the following information.

In R15 and R16, for SSB based L1-RSRP measurements performed in FR1, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement, ONLY if
· UE do not support simultaneousRxDataSSB-DiffNumerology, and,
· UE performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH
RAN4 has never specified RRM requirements assuming SSB based L1-RSRP measurement and reception of PDSCH/PDCCH are performed on the same RE in FR1.

In R15 and R16, for SSB based L1-RSRP measurements performed in FR2, since UE is assumed to use different RX beams for L1-RSRP measurements and reception of PDSCH/PDCCH, the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on the symbols corresponding to the SSB indexes configured for L1-RSRP measurement.

In R17 inter-cell L1-RSRP measurements, the same rules for introducing scheduling restriction as R15/R16 are re-used, which is applicable to 
· PDSCH/PDCCH of the serving cell, when UE is performing L1-RSRP measurement on additional serving cell and/or cell(s) with PCI different from serving cell, or
· PDSCH/PDCCH of the additional serving cell, when UE is performing L1-RSRP measurement on serving cell and/or cell(s) with PCI different from serving cell
· the additional serving cell is a cell which UE is receiving the PDCCH/PDSCH from cell(s) with PCI different from serving cell.

[bookmark: _GoBack]Based on above information, it is up to RAN1 to decide how to rate match around the SSBs in R17 inter-cell beam management scenario.

2. To RAN WG1 group. 
ACTION: 	RAN4 respectfully asks RAN1 to take RAN4 conclusions in consideration and continue to discuss the rate matching in RAN1.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN4 Meeting #104-bis-e	Oct. 10 – Oct. 19	Online
TSG-RAN4 Meeting #105	Nov. 14 – Nov. 18	Canada


 8 / 8

