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Introduction
RAN4#102 has declared completion of Rel-17 feMIMO WI with RRM core requirements. The requirements include RRM core requirements of items below :
· TCI switching delay requirements under Rel-17 unified TCI framework
· L1 measurement requirements for inter-cell beam management
· Others : BFD/CBD/BFRQ  and QCL
It still remains significant issues; we see statements from incomplete discussions with brackets in the CRs, and some issues may cause system mal-operations or significant latency. In this contribution, we discussed remaining issues on BFR/CBD/BFRQ requirements.
Discussion

2.1 BFR/CBD/BFRQ requirements
RAN4#102-e has discussed BFR/CBD/BFRQ requirements of a UE not supporting simultaneous RX, and reached to the agreements to introduce scaling factor of PTRP. Since only one non-serving cell is considered, PTRP = 2  is used for Rel-17 requirements, but it remains issues when the scaling factor is applied.
	RAN4#102-e WF R4-2206935 [1]
· RRM requirements for TRP-specific BFR should be specified for FR1 in R17 and do not introduce sharing factor PTRP in FR1;
· Introduce PTRP = 2 in FR2 for overlapping resources for equal sharing between BFD/ CBD resources (SSB and CSI-RS) between the 2 TRPs.
· FFS the conditions on applying PTRP = 2 in FR2




Also, the CR R4-2207115 has specified that PTRP = 2, if SSB/CSI-RS resource in the two sets  and   are received using different QCL type-D, otherwise it is PTRP = 1. Also, PTRP = 1, when two sets  and  are failed at the same time,  and a UE shall be able to evaluate BFR-RS resource in the set   .
	R4-2207115 CR 

[bookmark: _Hlk101795140]The values of PTRP define in table 8.5B.3.2-2 is defined as 2.  [FFS : if SSB/CSI-RS resource in the two sets  and   are received using different QCL type-D else it is 1]. [When two sets  and  are failed at the same time, a UE shall be able to evaluate BFR-RS resource in the set   with the values of PTRP defines as 1.]




TS38.133 spec defines the beam failure detection (BFD) and the candidate beam evaluation period as follows (example is for SSB based candidate beam evaluation) under a single cell scenario. considering both SSB and CSI-RS based candidate beam evaluation
A UE can be configured with up to 2 BFD-RS sets per DL bandwidth part (BFD-RS set k=0,1) and respective sets of candidate beams (NBI-RS j=0,1). The BFD-RS set k_i and NBI-RS set j_i are one to one mapped. This is illustrated in figure 1. As an example, when the BFD-RS set k=0 fails, UE is required to search candidates from the associated set NBI-RS set j=0.
RAN4 works on RRM requirements based on network assumption 
· Network can transmit one or multiple BFD-RS at the same time in inter-cell or mTRP deployment. 
· A UE not supporting simultaneous RX sequentially evaluates one BM-RS of the multiple BM-RSs


Figure 1 : BFR evaluation and possible UE behaviors

As illustrated in the figure 1, BFD-RS may be transmitted from different non-collocated (i.e. directions) e.g. from physically differently located TRPs and thus the qcl type-D assumption for the BFD-RSs in different sets may require UE to do :
     (i) to evaluate sequentially one BFD-RS set out of two configured BFD_RS sets.
     (ii) to evaluate only one BFD-RS set with priority out of two BFD-RS sets configured to a UE
    (iii) to evaluate two BFD-RS sets simultaneously in mTRP (FFS in Rel-18)
Note a network node in Figure 1 can be a cell (serving cell and non-serving cell) or a TRP. Case-(ii) will make difference that a UE only evaluate one BFD-RS from a direction, so the total evaluation period will be different.   
Firstly, for case (i) in Figure 1, a UE evaluates BFD-RS set from mTRP sequentially over time, the evaluate period needs to be scaled from the exiting requirement. If the number of BFD-RS in total to be included in the two BFD-RS sets (k=0,1) does exceed specific values (e.g. 2 or higher), a UE assumes scaling_factor_BFD for TEvaluate_BFD_SSB evaluation period. 
In this case (ii) that receive and evaluate only one BFD-RS with measurement priority, reuse the current single cell requirements. This means not applying the scaling factors to the evaluation period requirements. RAN4 targets inter cell mTRP deploying multiple cells with different PCID in Rel-17, when a serving cell link is declared with BFD or when all of links from mTRP including serving cell are failed, a UE should be able to evaluate a serving/prioritized cell link for beam recovery other than other mTRP. For example, it may be considered that a specific BFD-RS set (and related candidate set) is the set with index 0. The set with index 0 is considered as the primary TRP and typically it is configured with common channels for a UE. 
Proposal 1: When a UE is configured with BFD evaluation priority over a BFD-RS set (corresponding to serving cell or primary TRP), apply the scaling factor=1 (not to extend evaluation period requirement.)     
· [bookmark: _Hlk92750960]When two sets  and  are failed at the same time, a UE shall be able to evaluate BFR-RS resource in the set   with the values of PTRP defines as 1.  ( Remove the bracket in the R4-2207115 CR)

In addition, if a UE is not capable to receive BFD-RS simultaneously for FR2, the following scheduling restriction applies due to beam detection in 8.5.8.3 as a UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection. This is almost same statement as L1-RSRP measurement and scheduling restriction as below.
	9.12.6.3	Scheduling availability of UE performing L1-RSRP measurement on FR2

The following scheduling restriction applies due to 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 symbols corresponding to the SSB indexes configured for L1-RSRP measurement, where the transmission of PUCCH/PUSCH/SRS and reception of  PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI may be on serving cell(s) and cell(s) with PCI different from serving cell(s).




Hence, for the candidate beam detection, it needs a statement of scheduling restriction as below.
Proposal 2 : If a FR2 UE does not support simultaneous reception, the following scheduling restriction applies due to beam detection on mTRP. 
· The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.
 
Conclusion
In this contribution we provide our observations and proposals on remaining issues on BFD/CBD/BFRQ.  requirements.
Proposal 1: When a UE is configured with BFD evaluation priority over a BFD-RS set (corresponding to serving cell or primary TRP), apply the scaling factor=1 (not to extend evaluation period requirement.)     
· When two sets  and  are failed at the same time, a UE shall be able to evaluate BFR-RS resource in the set   with the values of PTRP defines as 1.  ( Remove the bracket in the R4-2207115 CR)

Proposal 2 : If a FR2 UE does not support simultaneous reception, the following scheduling restriction applies due to beam detection on mTRP. 
· The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, CSI-RS for tracking or CSI-RS for CQI on reference symbols to be measured for candidate beam detection.
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