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1. Introduction
An LS [1] on SSB measurement for L1-RSRP on inter-cell BM has been received from RAN1. There is question from RAN1 about the L1-RSRP measurement and the receive PDSCH/PDCCH on the same RE in FR1. In this contribution we give further discussion on the question.
2. Discussion
In the LS [1], the question is captured as below:
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In the LS, it has been indicated that RAN1 has agreed to support PDCCH/PDSCH rate matching around the SSBs indicated by ssb-PositionsInBurst-r17 for the same PCI as that associated with TCI state of the PDSCH/PDCCH as working assumption. The IE ssb-PositionsInBurst-r17 which is used to indicate the SSB position of the cell with different PCI from serving cell and the PDSCH/PDCCH is of the same PCI. Hence the scenario is limited to UE measure SSB based L1-RSRP in cell with different PCI from serving cell and receive PDSCH/PDCCH on the same cell.
Observation 1: The scenario of RAN1 LS is limited to UE measure SSB based L1-RSRP in cell with different PCI and receive PDSCH/PDCCH on the same cell.
There is further description on the question as “UE measurements of L1-RSRP and reception of PDSCH/PDCCH on the same RE in FR1 for inter-cell beam management.” With the “on the same RE” description, there seems overlap exists for the SSB and PDCCH/PDSCH. This indicates that the SSB and PDCCH/PDSCH are within one cell but might be different TCI. From our understanding, this scenario corresponds to the mTRP scenario as UE receive PDCCH/PDSCH on TRP 1 and measure SSB on TRP 2 on the same RE. It has been shown as figure 1 below:
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Figure 1 Scenario of the RAN1 LS description
Observation 2: The description in RAN1 LS for the same RE of SSB and PDSCH/PDCCH indicate the scenario as the mTRP scenario with UE receive PDCCH/PDSCH on TRP 1 and measure SSB on TRP 2 on the same RE. 
For the Rel-17 FeMIMO inter-cell beam management work, the SSB based L1-RSRP and corresponding requirement have been defined within RAN4 as RRM core requirement as captured in TS 38.133. The scheduling restriction has been already discussed and can be captured as below:
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From Observation 1 we know the scenario is about L1-RSRP measurement on cell with different PCI and the scheduling restriction should apply to additional serving cell which is defined as a cell which UE is receiving the PDCCH/PDSCH from cell(s) with PCI different from serving cell. Hence the similar scheduling restriction apply for both the serving cell and cell with different PCI of the serving cell.
Observation 3: The scheduling restriction requirement defined in current spec applies per cell.
From observation 2 and observation 3 above, we can see that current scheduling restriction requirement for L1-RSRP measurement applies per cell while the RAN1 asking scenario is for mTRP scenario within one cell. From this perspective, we can conclude that RAN4 has not defined corresponding requirement for UE measurements of L1-RSRP and reception of PDSCH/PDCCH on the same RE in FR1.
Observation 4: RAN4 has not defined corresponding requirement for UE measurements of L1-RSRP and reception of PDSCH/PDCCH on the same RE in FR1 in current spec.
However, from current per cell scheduling restriction requirement between two cells for FR1, the only restriction is the SCS difference of the two different cells and this can be overcame with certain capability as simultaneousRxDataSSB-DiffNumerology. With mDCI of mTRP framework, there also should be no restriction for UE receiving PDCCH/PDSCH from TRP 1 and measure SSB based L1-RSRP from TRP 2 within FR1.
Proposal: There should be no restrictions for UE receiving PDCCH/PDSCH from TRP 1 and measure SSB based L1-RSRP from TRP 2 within FR1.
3	Conclusions
In this contribution, we give further discussion on the LS on SSB measurement for L1-RSRP on inter-cell BM and the observation and proposals are shown as below:
Observation 1: The scenario of RAN1 LS is limited to UE measure SSB based L1-RSRP in cell with different PCI and receive PDSCH/PDCCH on the same cell.
Observation 2: The description in RAN1 LS for the same RE of SSB and PDSCH/PDCCH indicate the scenario as the mTRP scenario with UE receive PDCCH/PDSCH on TRP 1 and measure SSB on TRP 2 on the same RE. 
Observation 3: The scheduling restriction requirement defined in current spec applies per cell.
Observation 4: RAN4 has not defined corresponding requirement for UE measurements of L1-RSRP and reception of PDSCH/PDCCH on the same RE in FR1 in current spec.
Proposal: There should be no restrictions for UE receiving PDCCH/PDSCH from TRP 1 and measure SSB based L1-RSRP from TRP 2 within FR1.
4 References
[bookmark: _Ref485384029][1] R1-2205640		LS to RAN4 on SSB measurement for L1-RSRP on inter-cell beam management, RAN1
[2] R1-2205631		Moderator Summary #2 for Maintenance on Rel-17 Multi-Beam, Moderator

image1.png
1. Overall Description:

In Rel-17 FeMIMO, for inter-cell beam management, RAN1 has agreed to support PDCCH/PDSCH rate matching
around the SSBs indicated by ssb-PositionsinBurst-r17 for the same PCI as that associated with TCI state of the
PDSCH/PDCCH as working assumption.

DorEngassumption 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.

2. Actions:
To RAN4 group.

ACTION: 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.
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9.13.6  Scheduling availability of UE during L1-RSRP measurement
Scheduling availability restrictions described in the following clauses apply for the following conditions:

- when UE is performing L1-RSRP measurement on additional serving cell and/or cell(s) with PCI different from
serving cell, scheduling restrictions specified in this clause apply for serving cell.

- when UE is performing L1-RSRP measurement on serving cell and/or cell(s) with PCI different from serving
cell, scheduling restriction specified in this clause apply for additional serving cell.

Note: The additional serving cell is a cell which UE is receiving the PDCCH/PDSCH from cell(s) with PCI different
from serving cell

9.13.6.1 Scheduling availability of UE performing L1-RSRP measurement with a same
subcarrier spacing as PDSCH/PDCCH on FR1

There are no scheduling restrictions due to L1-RSRP measurement performed on SSB as RS for L1-RSRP measurement
with the same SCS as PDSCH/PDCCH on serving cell(s) and cell(s) with PCI different from serving cell(s) in FR1

9.13.6.2 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 measuremknt 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 for L1-RSRP measurement

- The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSLRS for tracking/CSL-
RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement, where the
transmission of PUCCH/PUSCEUSRS and reception of PDCCH/PDSCH/CSLRS for tracking/CSIRS for CQI
‘may be on serving cell(s) and cell(s) with PCI different from serving cell(s).

When intra-band carrier aggregation in FR1 is configured, the scheduling restrictions on cell(s) with PCI different from
serving cell(s) where L1-RSRP measurement is performed apply to all serving cells and cell(s) with PCI different from
serving cell(s) 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) and cell(s) with
PCI different from serving cell(s) configured in other bands than the bands in which the serving cell where L1-RSRP
‘measurement is performed is configured.




