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1	Introduction
RAN4#86bis agreed with the way forward on beam management as follows [1]. 
	· Way forward on beam failure recovery (BFR)
· FFS to clarify the definition of beam failure and whether to introduce the beam failure detection requirements in RAN4.
· Companies are encouraged to investigate:
· Evaluation period for beam link failure detection with/without DRX
· SSB-based and CSI-RS based and CSI-RS+SSB based
· Whether it is feasible to reuse RLM out-of-synch framework or new sets of parameter values are needed
· PDCCH configuration parameters
· UE is not assumed to perform BFR outside its active DL BWP
· FFS whether and how to define the new beam identification requirements.
· Way forward on L1-RSRP reporting
· Companies are encouraged to investigate whether measurement period of L1-RSRP needs to be specified and whether this will be part of core requirements or performance part. 
· L1-RSRP measurement accuracy shall be performance part.
· FFS whether L1-RSRP core and performance requirements will be specified in TS38.133 or in TS 38.101-4.



This contribution continues to discuss the beam management requirements.
2	Discussion
2.1	Beam failure recovery
According to RAN1 agreement, the beam failure recovery procedure consists of 1) beam failure detection, 2) new candidate beam identification and 3) beam failure recovery request transmission. 
From RAN4 RRM requirement point of view, we discuss the beam failure detection and new candidate beam identification. In our view, the beam failure recovery transmission is same procedure as the random access procedure. 
2.1.1	Beam failure detection
Beam failure detection is similar to the radio link failure in RLM. As specified in TS38.213 section 6 [3], when the gNB configures the SSB resources and/or CSI-RS resources for the beam failure detection, UE should assess the radio link quality according to periodic CSI-RS resource configuration or SSB period. If UE found the radio link quality for all the corresponding resource configurations is worse than QoutRL, then UE should search and identify a new beam, and start the beam re-establishment on PRACH.
RAN1 has agreed that the beam failure detection is determined based on the hypothetical PDCCH BLER, and the BLER used for beam failure recovery reuses RLM out-of-sync threshold, i.e., 10%. Therefore it is straightforward to reuse the framework of RLM out-of-synch such as the PDCCH configuration, for the beam failure detection. However we think the evaluation period should be shorter than that for RLM out-of-synch. Unlike the RLM, the beam failure recovery is MAC procedure. If we assume the same evaluation period used for RLM out-of-synch, e.g., 200ms for non-DRX case, the new candidate beam indication might be too late. 
Another reason to motivate to shorten the evaluation period is that RAN1 agreed in sections 5 and 6 in [3] that the radio link quality assessment for beam failure detection is performed with a periodicity determined by max(2ms, the shortest periodicity of periodic CSI-RS configuration or SSB block), although the assessment for radio link monitoring is performed with a periodicity determined by max(10ms, the shortest periodicity for radio link monitoring resources). This implicates UE is required to assess the radio link quality 5 times more frequent. 
RAN4 decided the PDCCH parameters and the evaluation period for RLM so that UE can distinguish between in-synch and out-of-synch. For example, the SSB-based minimum evaluation period is set to 100ms for Qin and 200ms for Qout to avoid the decision error. For the beam failure detection, on the other hand, UE only need to evaluate the beam failure, and the new candidate beam(s) are identified by using L1-RSRP by comparing the threshold configured by the network. This means the radio link quality is not necessarily as accurate as RLM. 
Table 1 is the example for L1 evaluation period for beam failure detection. When specifying the evaluation period, RAN4 should consider both non-DRX and DRX scenarios.
[bookmark: _Ref510780857]Table 1	Example of L1 evaluation period for beam failure recovery. 
	Configuration
	TEvaluate_BFR_CSI-RS (ms)

	Non-DRX
	Max(N1, N2*TCSI-RS)

	DRX
	Max(N1, N3*Max(TDRX, TCSI-RS))


TDRX: DRX cycle, TCSI-RS: CSI-RS resource transmission periodicity
Proposal 1: RAN4 introduces the beam failure detection requirements as RRM core by reusing the existing RLM out-of-synch requirements. 
Proposal 2: The beam failure detection requirements are specified based on SSB and CSI-RS.
Proposal 3: RAN4 specifies the evaluation period of the radio link quality for beam failure detection, which is shorter than that for radio link failure detection. 
2.1.2	New candidate beam identification
According to TS38.213 section 6, UE reports the CSI-RS resource index(es) and/or SSB index(es) whose L1-RSRP is better than the threshold, QinLR. According to TS38.321 5.17, the threshold QinLR is given by higher layer (beamFailureCandidateBeamThreshold). We assume UE keeps updating L1-RSRP for configured CSI-RS or SSB for new beam identification and UE should choose the new candidate beams as soon as possible after UE detect the beam failure. This is similar to the SSB/CSI-RS based RSRP measurement and we think RAN4 RRM core need specify the measurement period used for new beam identification. Otherwise it is unclear how long UE performs the SSB/CSI-RS resource measurement to detects the new candidate beam(s). As same as the beam failure detection, RAN4 should consider the L1-RSRP measurement period is shorter than that used for L3 mobility.
Proposal 4: RAN4 specifies the measurement period for L1-RSRP used for the new candidate beam identification as RRM core part, which is shorter than that used for L3 mobility. 
2.2	L1-RSRP reporting
gNB needs to know which Tx beam(s) UE can monitor for the user data transmission. For this purpose, UE is required to measure and keep reporting the candidate beam(s). Based on the reported beam indices and their strength values, the gNB decides which Tx beam (a.k.a. transmission configuration indication, or TCI) is used for transmission, and it is signaled with DCI on PDCCH or MAC CE. 
According to TS38.214 5.2.1 [2], when the network configures CSI-RS resources for L1-RSRP measurement, UE should measure and report the L1-RSRP for the configured CSI-RS resources. The network configures the L1-RSRP reporting with periodic reporting with PUCCH, semi-persistent reporting with PUCCH/PUSCH, or aperiodic reporting with PUSCH. UE can assume one CSI-RS resource is mapped to one Tx beam, and therefore the L1-RSRP measurement implies the measurement of the Tx beam strength.
In our view, the framework of L1-RSRP reporting is same as the LTE CSI reporting, and the test method should be discussed as a part of UE demodulation and CSI reporting requirements.
Proposal 5: L1-RSRP reporting is verified as a part of UE demodulation and CSI reporting requirements. 
On the other hand, TS38.214 5.2.4.3 specifies the range and step size for L1-RPRP reporting. As WF already mentioned, the measurement accuracy shall be performance part. We think this should be specified in TS38.133, because TS38.101-4 usually specifies the demodulation requirements but not reporting accuracy requirements. For L1-RSRP measurement period, we propose to assume the same measurement period used for the new beam identification. 
Proposal 6: The L1-RSRP measurement accuracy requirement is specified in TS38.133. RAN4 assumes the same measurement period used for the new beam identification. 

[bookmark: _GoBack]3	Conclusion
Proposal 1: RAN4 introduces the beam failure detection requirements as RRM core by reusing the existing RLM out-of-synch requirements. 
Proposal 2: The beam failure detection requirements are specified based on SSB and CSI-RS.
Proposal 3: RAN4 specifies the evaluation period of the radio link quality for beam failure detection, which is shorter than that for radio link failure detection. 
Proposal 4: RAN4 specifies the measurement period for L1-RSRP used for the new candidate beam identification as RRM core part, which is shorter than that used for L3 mobility. 
Proposal 5: L1-RSRP reporting is verified as a part of UE demodulation and CSI reporting requirements. 
Proposal 6: The L1-RSRP measurement accuracy requirement is specified in TS38.133. RAN4 assumes the same measurement period used for the new beam identification. 
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