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1	Introduction
RAN4#87 agreed with the way forward on the beam management as follows [1]. 
	· The requirements on both CSI-RS based candidate beam detection and SSB based candidate beam detection will be introduced, and the following aspects will be specified:
· The L1-RSRP measurement period for each configured RS resource in set q1, which will be specified in core requirements.
· FFS how many samples are assumed. 
· FFS whether to reflect Rx beam sweeping in FR2
· The measurement accuracy of L1-RSRP for candidate beam detection will be studied in performance part.
· Requirements on accuracy and its side condition for L1-RSRP should be specified as a package.
· FFS whether to use the same L1-RSRP accuracy requirements of for both candidate beam detection and beam reporting.



This contribution continues to discuss the requirements for the new beam detection.
2	Discussion
2.1	Number of samples for new beam identification
According to TS38.213 section 6, after UE detects the beam failure, UE selects the CSI-RS resource index(es) and/or SSB index(es) whose L1-RSRP is better than the threshold, QinLR, and then reports them on the contention-free random access procedure. According to TS38.321 5.17, the threshold QinLR is signaled by higher layer (rsrp-ThresholdSSB).
L1-RSRP is also used for beam switching (transmission configuration indication). For this purpose, the network requests UE to report L1-RSRP with periodic, aperiodic, or semi-persistent, as a part of CSI reporting. In our understanding, gNB can configure the same CSI-RS or SS/PBCH resources for L1-RSRP on the CSI reporting purpose and beam identification purpose. For the CSI reporting purpose, UE may report the instantaneous (i.e., one-shot) L1-RSRP value and it is up to the network implementation how to use this quantity for the beam switching; for example, the network can use the reported L1-RSRP as is or the network filters the reported RSRP values. 
For the beam identification, on the other hand, UE only need to report the candidate SSB index(es) or CSI-RS resource index(es) whose L1-RSRP exceeds the threshold. This means some UE implementation reports the new beam index based on many samples (it may be accurate, but it may include old measurement results), but another UE implementation reports it based on instantaneous samples (it reflects the latest measurement but may be inaccurate). In order to avoid different UE implementation, RAN4 RRM core need specify the measurement period used for the new beam identification. 
For the new beam identification, we can reuse the result of study for radio link monitoring. For SSB based RLM, the radio link quality evaluation is based on 5 samples for in-synch and 10 samples for out-of-synch. For CSI-RS based RLM, the radio link quality evaluation is based on Min=10 samples for in-synch and Mout=20 samples for out-of-synch with the side condition CSI-RS is configured with density of 3. In RAN4#87, it was agreed that beam failure reuses the condition of RLM in-synch parameter. We think L1-RSRP measurement for new beam identification should be based on at most 5 SSB samples and 10 CSI-RS samples (with density of 3). 
Proposal 1: L1-RSRP measurement for new beam identification should be based on 5 SSB samples and 10 CSI-RS samples (with density of 3).
2.2	Requirements for new beam identification
The requirement on non-contention based random access in TS38.133 6.2.2.2.2.1 has already captured the UE behavior on the new beam identification. 
	If the random access procedure is initialized for beam failure recovery and if the contention-free Random Access Resources and the contention-free PRACH occasions for beam failure recovery request associated with any of the SSBs and/or CSI-RSs is configured, UE shall have the capability to select the Random Access Preamble corresponding to the selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs or the selected CSI-RS with CSI-RSRP above cfra-csirs-DedicatedRACH-Threshold amongst the associated CSI-RSs, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or from the PRACH occasions in ra-OccasionList corresponding to the selected CSI-RS, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB assocated PRACH occasions or the selected CSI-RS associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [7].



However, since it does not specify the number of samples used for L1-RSRP measurement, we propose to reuse the requirements based on RLM in-synch evaluation period. However we wonder we need to consider the minimum L1 evaluation period for RLM in-synch, i.e., 100ms. We therefore propose to set the L1-RSRP measurement period for the new beam management based on the number of samples. 
Table 1	Evaluation period of L1-RSRP based on SS/PBCH.
	Configuration
	E_L1-RSRP for FR1 (ms)
	E_L1-RSRP for FR2 (ms)

	Non-DRX
	ceil(5*P)*TSSB
	ceil(5*P*N)*TSSB

	DRX cycle <= 320
	ceil(7.5*P)*max(TDRX,TSSB)
	ceil(7.5*P*N)*max(TDRX,TSSB)

	DRX cycle > 320
	ceil(5*P)*TDRX
	ceil(5*P*N)*TDRX

	TSSB is the periodicity of SSB configured for beam management. TDRX is the DRX cycle length.



Table 2	Evaluation period of L1-RSRP based on CSI-RS resources.
	Configuration
	E_L1-RSRP for FR1 (ms)
	E_L1-RSRP for FR2 (ms)

	Non-DRX
	ceil(Mnb×P) × TCSI-RS
	ceil(Mnb×P×N) × TCSI-RS

	DRX cycle <= 320
	ceil(1.5×Mnb×P)× max(TDRX, TCSI-RS)
	ceil(1.5×Mnb×P×N)× max(TDRX, TCSI-RS)

	DRX cycle > 320
	ceil(Mnb×P) × TDRX
	ceil(Mnb×P×N) × TDRX

	TCSI-RS is the periodicity of CSI-RS configured for beam management. TDRX is the DRX cycle length.


Mnb = [10] if the CSI-RS resource configured for beam management is transmitted with Density =3.

3	Conclusion
Proposal 1: L1-RSRP measurement for new beam identification should be based on 5 SSB samples and 10 CSI-RS samples (with density of 3).
Proposal 2: L1-RSRP measurement for new beam identification should be specified as follows: 
[bookmark: _GoBack]Evaluation period of L1-RSRP based on SS/PBCH.
	Configuration
	E_L1-RSRP for FR1 (ms)
	E_L1-RSRP for FR2 (ms)

	Non-DRX
	ceil(5*P)*TSSB
	ceil(5*P*N)*TSSB

	DRX cycle <= 320
	ceil(7.5*P)*max(TDRX,TSSB)
	ceil(7.5*P*N)*max(TDRX,TSSB)

	DRX cycle > 320
	ceil(5*P)*TDRX
	ceil(5*P*N)*TDRX

	TSSB is the periodicity of SSB configured for beam management. TDRX is the DRX cycle length.



Evaluation period of L1-RSRP based on CSI-RS resources.
	Configuration
	E_L1-RSRP for FR1 (ms)
	E_L1-RSRP for FR2 (ms)

	Non-DRX
	ceil(Mnb×P) × TCSI-RS
	ceil(Mnb×P×N) × TCSI-RS

	DRX cycle <= 320
	ceil(1.5×Mnb×P)× max(TDRX, TCSI-RS)
	ceil(1.5×Mnb×P×N)× max(TDRX, TCSI-RS)

	DRX cycle > 320
	ceil(Mnb×P) × TDRX
	ceil(Mnb×P×N) × TDRX

	TCSI-RS is the periodicity of CSI-RS configured for beam management. TDRX is the DRX cycle length.


Mnb = [10] if the CSI-RS resource configured for beam management is transmitted with Density =3.
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Appendix
SSB based RLM
Table 8.1.2.2-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1
	[bookmark: _Hlk513850563]Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	non-DRX
	max(200,ceil(10*P)*TSSB)
	max(100,ceil(5*P)*TSSB)

	DRX cycle≤320
	max(200,ceil(15*P)*max(TDRX,TSSB))
	max(100,ceil(7.5*P)*max(TDRX,TSSB))

	DRX cycle>320
	ceil(10*P)*TDRX
	ceil(5*P)*TDRX

	Note:	TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.



Table 8.1.2.2-2: Evaluation period TEvaluate_out and TEvaluate_in for FR2
	[bookmark: _Hlk513850590]Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	[bookmark: _Hlk517370349]non-DRX
	max(200,ceil(10*P*N)*TSSB)
	max(100,ceil(5*P*N)*TSSB)

	DRX cycle≤320
	max(200,ceil(15*P*N)*max(TDRX,TSSB))
	max(100,ceil(7.5*P*N)*max(TDRX,TSSB))

	DRX cycle>320
	ceil(10*P*N)*TDRX
	ceil(5*P*N)*TDRX

	Note:	TSSB is the periodicity of SSB configured for RLM. TDRX is the DRX cycle length.



CSI-RS based RLM
The values of Mout and Min used in Table 8.1.3.2-1 and Table 8.1.3.2-2 are defined as: 
· Mout = 20 and Min = 10, if the CSI-RS resource configured for RLM is transmitted with Density =3.
· Table 8.1.3.2-1: Evaluation period TEvaluate_out and TEvaluate_in for FR1
	Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	non-DRX
	max(200, ceil(Mout×P)×TCSI-RS)
	max(100, ceil(Min×P) × TCSI-RS)

	DRX ≤ 320ms
	max(200, ceil(1.5×Mout×P)× max(TDRX, TCSI-RS))
	max(100, ceil(1.5×Min×P)× max(TDRX, TCSI-RS))

	DRX > 320ms
	ceil(Mout×P) × TDRX
	ceil(Min×P) × TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource configured for RLM. TDRX is the DRX cycle length.


· 
· Table 8.1.3.2-2: Evaluation period TEvaluate_out and TEvaluate_in for FR2
	Configuration
	TEvaluate_out (ms) 
	TEvaluate_in (ms) 

	non-DRX
	max(200, ceil(Mout×P×N)×TCSI-RS)
	max(100, ceil(Min×P×N) × TCSI-RS)

	DRX ≤ 320ms
	max(200, ceil(1.5×Mout×P×N)× max(TDRX, TCSI-RS))
	max(100, ceil(1.5×Min×P×N)× max(TDRX, TCSI-RS))

	DRX > 320ms
	ceil(Mout×P×N) × TDRX
	ceil(Min×P×N) × TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource configured for RLM. TDRX is the DRX cycle length.
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