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Introduction
In RAN4 #107, WF on maintenance issues in R17 feMIMO core requirements is agreed [1]. Moreover, several CRs were agreed.
Based on all above information, we provide our views on the remaining issues in RRM core requirements for R17 feMIMO.
Discussion on the definition of maintained PL-RS
In last meeting, the following agreements are achieved.
Issue 1-1-2 Definition of maintained PL-RS
Agreement: 
[bookmark: _Hlk135914580]PL-RS is maintained provided: 
-	the target PL-RS is associated with or included in the UL or joint TCI states in the active TCI list for PUSCH/PUCCH/SRS transmissions
-	There are no more than 4 different RS activated as PL-RS per serving cell among all active UL TCI states (UL or joint TCI state) for PUSCH/PUCCH/SRS transmissions
-    The target pathloss reference signal remains detectable during TCI state switching period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the TCI state switching period.
-	SNR of the associated SSB ≥-3dB

Issue 1-1-3 MAC-CE based UL TCI state switching delay when SSB is indicated as PL-RS in UL TCI state for FR2
· Agreements
· No requirements are defined for the case when SSB is indicated as PL-RS in UL TCI state in FR2 and PL-RS is not maintained


The wording ‘active’ here is slightly ambiguous. In our understanding, it means the PL-RS is already in current activated TCI state list, i.e. source TCI list. If so, combining agreements in 1-1-2 and 1-1-3, it means whenever the PL-RS is changed during UL TCI activation in FR2, and the PL-RS of target TCI is SSB, there will be no RRM requirements. 
However, another understanding is that the wording ‘active’ here means the target TCI list. If so, based on current spec, as long as PL-RS is in the target TCI list, NM = 0. This also does not make sense.
Observation 1  Current TS 38.133 is broken, because based on current PL-RS definition, if PL-RS is changed in the UL TCI state switch, and the PL-RS of FR2 target TCI is SSB, there will be no requirements. However, for R17 ICBM, the PL-RS of additional cell can only be SSB.
Based on the discussion on PL-RS so far, our understanding is that, it is a L1 measurement, similar to L1-RSRP measurement defined in R15. The procedure of changing PL-RS from non-maintained state to maintained state generally needs five L1 measurement samples, as discussed and agreed in R16 eMIMO so far. However, since R16, the PL-RS can only be changed to maintained state if it is activated in the MAC CE. Actually, from UE behaviour perspective, UE can perform PL-RS measurement and L1-RSRP measurement simultaneously, as long as the Rx beam used in these two UE procedures are not contradictory. As long as enough L1 measurement samples are taken, UE can have a good calculation of L1-RSRP and the PL-RS can be regarded as maintained. Therefore, it is proposed to consider L1-RSRP measurement period as one of the conditions for maintained PL-RS.
Proposal 1  Add an additional PL-RS maintained condition: PL-RS is maintained as long as UE has performed L1-RSRP measurement on the same RS that used for PL-RS in the recent 5 L1 measurement period.
The text proposal can be found in our companion CR [2], [3].

Discussion on the scheduling restrictions for FR1 inter-cell L1-RSRP measurement
In RAN4 104-bis-e meeting, the following issue is discussed and agreed. Note that this issue is only for FR1.
Issue 2-4-1: Whether any clarification or update is needed in RAN4 spec when SSB and PDCCH/PDSCH are overlapped on the same RE
· Agreements
· Whether to define the requirement of overlap between SSB and PDCCH/PDSCH in the same RE should wait for RAN1 conclusion.


In RAN1 110-bis-e meeting, the following agreement has been achieved.
Agreement in RAN1 110-bis-e
Confirm the following working assumption with the following modification as a conclusion
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 
· Note 1: From RAN1 perspective, no PDSCH/PDCCH demodulation requirement or L1-RSRP measurement requirement is pursued for simultaneous reception of PDSCH /PDCCH and SSB for L1-RSRP measurement for the case that SSB and PDCCH /PDSCH overlap on the same RE.
· Note2: For Note 1, there is no RAN1 spec impact

As clarified by RAN1, there is no L1-RSRP measurement requirement for simultaneous reception of PDSCH/PDCCH and SSB in the same RE. However, RAN1 has only agreed to introduce rate matching for the case of simultaneous reception of PDSCH/PDCCH and SSB when they are from the same cell, i.e. the PCI associated is the same. The impact to RRM measurement requirements can be further discussed.
In R17 SSB-based L1-RSRP measurement in the additional cell, i.e. non-serving cell, the periodicity of NSC SSB can be different from the serving cell SSB. Therefore, the rate matching around of serving cell SSB may not ensure UE always able to avoid collision between serving cell SSB and neighbour cell PDSCH, and vice versa. 
Note that we are only discussing FR1 ICBM scenario. For FR1 inter-cell multi-TRP, two PDSCHs from different PCI may also overlap and UE can be capable of dealing the interference, i.e. by performing cancellation of PDSCH of one cell from PDSCH of the other cell. However, UE is not mandated to support this cancellation.
Observation 2  For inter-cell beam managements, UE is not mandated to support sequential interference cancellation between the Rx signals from 2 different cells. 
Proposal 2  From RRM requirements perspective, introduce requirement applicability for the cases when UE simultaneously receive SSB and PDSCH/PDCCH, while SSB is associated to a PCI different from the PCI to which the active TCI of PDSCH/PDCCH is associated. RRM requirements do not apply for these cases.
The text proposal can be found in our companion CR [2].

Conclusions
Based on above analysis, we have following observations and proposals.
Observation 1  Current TS 38.133 is broken, because based on current PL-RS definition, if PL-RS is changed in the UL TCI state switch, and the PL-RS of FR2 target TCI is SSB, there will be no requirements. However, for R17 ICBM, the PL-RS of additional cell can only be SSB.
Proposal 1  Add an additional PL-RS maintained condition: PL-RS is maintained as long as UE has performed L1-RSRP measurement on the same RS that used for PL-RS in the recent 5 L1 measurement period.
[bookmark: _GoBack]Observation 2  For inter-cell beam managements, UE is not mandated to support sequential interference cancellation between the Rx signals from 2 different cells. 
Proposal 2  From RRM requirements perspective, introduce requirement applicability for the cases when UE simultaneously receive SSB and PDSCH/PDCCH, while SSB is associated to a PCI different from the PCI to which the active TCI of PDSCH/PDCCH is associated. RRM requirements do not apply for these cases.
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