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Introduction
During RAN4 #98-bis-e meeting the following topics were kept FFS [1]
	· Connection Mobility Control - RRC Release with Redirection
· Connection Mobility control - RRC re-establishment
· Restriction on SMTC periodicity
· L1 measurements
· Handover
· RRC CONNECTED mode requirements for DRX 
· Scaling factor N
· Cell identification - Intra-frequency measurement


In this paper we provide our views on the above-mentioned topics and provide some timing analysis for mentioned RRM requirements considering different assumptions on TSMTC, Rx scaling factor, TDRX. 
Discussion

RRC Release with Redirection
Redirection to another frequency is out of FR2 HST scope based on WID. In addition to that, the following agreement was made during the previous meeting regarding inter-frequency operation:
· Requirements on inter-frequency measurements:
· Do not define inter-frequency measurements requirements for FR2 HST
Proposal 1: Do not define requirements for RRC Release with Redirection procedure

 Criterion for the RRM requirements definition
In order to make a decision on the changes which should be done for RRM requirements we need to identify the corresponding criterion which we should look at while defining whether the specific requirements are applicable for HST FR2 scenario or not. 
Let’s consider an example of uni-directional Scenario-A shown in Figure 1. Due to a big delay of the measurement report, UE switches to another RRH much later than it should. Considering the dash line is the SNR threshold for operating with maximum throughput, there will be an area where the system will work under its capabilities providing performance degradation. Whether the delay is acceptable or not from the system performance point of view is not clear without exact criterion.




	

Figure 1. Performance degradation due to long L1 measurements.



During the deployment discussion the focus was made on defining the beam dwelling time – this is the parameter which is going to be forwarded to RRM group to be used for requirement definition. However, for example for L1-RSRP measurements, beam dwelling time metric doesn’t work – report should be sent long before we pass the beam coverage.
Observation 1: Usage of Beam dwelling time as a metric for RRM requirements definition may not be applicable
Proposal 2: RAN4 to define metric of applicability of the RRM requirements in FR2 HST. This metric can be defined as:
Option 1: Maximum performance degradation allowed (Max serving DL SNR degradation below threshold)
· Can be used at least for L1 measurements, intra-frequency cell identification, handover.
Option 2: other options are not precluded 
 RRM requirements estimation
Below we present the timing analysis of the following requirements: 
· L1 measurements 
· Intra-frequency cell identification
· Handover 
· RRC re-establishment 

· L1 measurements
[bookmark: _Hlk71187693]For L1-RSRP measurement period TS 38.133 defines the following:
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For estimation we will consider the following:
· Treport is small enough to neglect 
· M = 3, P = 1
· TSSB = 20ms
N=8:
	TDRX (ms)
	No DRX
	20
	40
	60
	80
	160
	256
	320
	512
	640

	TL1-RSRP_Measurement_Period (ms)
	480
	720
	1440
	2160
	2880
	5760
	9216
	11520
	18432
	23040

	Distance travelled (m)
	47
	70
	140
	210
	280
	560
	896
	1120
	1792
	2240


Following proposal made in [2] we may change multiplier N from 8 to 1 considering only 1 Rx beam is used for L1 measurements
N=1:
	TDRX (ms)
	No DRX
	20
	40
	60
	80
	160
	256
	320
	512
	640

	TL1-RSRP_Measurement_Period (ms)
	60
	90
	180
	270
	360
	720
	1152
	1440
	2304
	2880

	Distance travelled (m)
	6
	9
	18
	26
	35
	70
	112
	140
	224
	280


The obtained table may be used for defining the limits for DRX cycle duration. However, the criterion on which delay (column of the table) is acceptable in FR2 HST need to be introduced first.
Observation 2: Limits for DRX cycle duration need to be defined based on the maximum L1 measurements delay allowed for HST FR2 by the corresponding metric.

· Intra-frequency measurements
TS 38.133 defines the requirements for intra-frequency cell identification as
[image: ] 
Where TPSS/SSS_sync_intra and TSSB_measurement_period_intra are defined as
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For estimation we will consider the following:
· Treport is small enough to neglect 
· Kp = Klayer1_measurement = 1
· CSSFintra = 1, TSSB = 20ms
· DRX cycle > SMTC period
MPSS/SSS_sync_w/o_gaps = MSSB_measurement_period_w/o_gaps = 24:
	TDRX (ms)
	No DRX
	20
	40
	60
	80
	160
	256
	320
	512
	640

	Tidentify_intra_without_index (ms)
	960
	1440
	2880
	4320
	5760
	11520
	18432
	23040
	36864
	46080

	Distance travelled (m)
	93
	140
	280
	420
	560
	1120
	1792
	2240
	3584
	4480


Following proposal made in [2] we may change multipliers MPSS/SSS_sync_w/o_gaps and MSSB_measurement_period_w/o_gaps from 24 to 3 considering only 1 Rx beam is used at the UE for intra-frequency measurements
MPSS/SSS_sync_w/o_gaps = MSSB_measurement_period_w/o_gaps = 3
	TDRX (ms)
	No DRX
	20
	40
	60
	80
	160
	256
	320
	512
	640

	Tidentify_intra_without_index (ms)
	120
	180
	360
	540
	720
	1440
	2304
	2880
	4608
	5760

	Distance travelled (m)
	12
	17.5
	35
	52.5
	70
	140
	224
	280
	448
	560



Observation 3: Limits for DRX cycle duration and SMTC periodicity need to be defined based on the max intra-frequency cell identification time period allowed by the corresponding metric

· Handover:
TS 38.133 defines Handover delay as Dhandover = TRRC_delay + Tinterrupt, where 
[image: ]
For estimation we will consider the following:
· T∆ = Trs, Trs is TSMTC
· TIU,max = (160 + 10) ms
· Tprocessing = 20ms,	Tmargin = 2ms
· TRRC_delay =16ms

Tsearch = 8* Trs
	TSMTC, ms
	5
	10
	20
	40
	80
	160

	Dhandover, ms
	333
	442
	692
	1192
	2192
	4192

	Distance traveled (m)
	32
	43
	67
	116
	213
	408


Following proposal made in [2] we may change multiplier 8 to 1 considering only 1 Rx beam is used at the UE for cell search
Tsearch = 1* Trs
	TSMTC, ms
	5
	10
	20
	40
	80
	160

	Dhandover, ms
	228
	232
	272
	352
	512
	832

	Distance traveled (m)
	22
	23
	26
	34
	50
	81



Observation 4: Limits for SMTC periodicity need to be defined based on maximum handover delay allowed by the corresponding metric.

· Connection mobility control - RRC re-establishment:
TS 38.133 defines UE re-establishment delay as
[image: ]
For estimation we will consider the following:
· For FR2 HST Tidentify_inter_NR,i = 0
· TSI-NR < MIB periodicity + SIB1 periodicity + RRC procedure delay = 160ms + 80ms + 10ms =250ms
· TPRACH, max = 160ms

Tidentify_intra_NR = MAX(1000ms, 80*TSMTC):
	TSMTC, ms
	5
	10
	20
	40
	80
	160

	TUE_re-establish_delay, ms
	1460
	1460
	2060
	3660
	6860
	13260

	Distance travelled (m)
	142
	142
	200
	356
	667
	1289


Following proposal made in [2] we may change multiplier 80 to 20 considering only 2 Rx beams are used at the UE for RRC re-establishment
Tidentify_intra_NR = MAX(1000ms, 20*TSMTC):
	TSMTC, ms
	5
	10
	20
	40
	80
	160

	TUE_re-establish_delay, ms
	1460
	1460
	1460
	1460
	1460
	2060

	Distance travelled (m)
	142
	142
	142
	142
	200
	356


Observation 5: Restrictions on SMTC periodicity need to be defined based on maximum UE Re-establishment delay allowed by corresponding criterion 

Conclusion
In this paper we made the following proposals:
Proposal 1: Do not define requirements for RRC Release with Redirection procedure
Observation 1: Usage of Beam dwelling time as a metric for RRM requirements definition is not applicable
Proposal 2: RAN4 to define metric of applicability of the RRM requirements in FR2 HST. This metric can be defined as:
Option 1: Maximum performance degradation allowed (Max serving DL SNR degradation below threshold)
· Can be used at least for L1 measurements, intra-frequency cell identification, handover.
Option 2: other options are not precluded 
Observation 2: Limits for DRX cycle duration need to be defined based on the maximum L1 measurements delay allowed for HST FR2 by the corresponding metric.
Observation 3: Limits for DRX cycle duration and SMTC periodicity need to be defined based on the max intra-frequency cell identification time period allowed by the corresponding metric
Observation 4: Limits for SMTC periodicity need to be defined based on maximum handover delay allowed by the corresponding metric.
Observation 5: Restrictions on SMTC periodicity need to be defined based on maximum UE Re-establishment delay allowed by corresponding criterion 
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Tidentify_intra_without_index = (TPSS/55S_sync_intra + T SSB_measurement_period_iatra) IS
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Table 9..

ime period for PSS/SSS detection, (Frequency range FR2)

DRX cycle Tessisss_sync_intra
No DRX max(600ms, ceil(Mpssisss_sync_wio_gaps X Kp X
Kiayeri_measurement) X SMTC period)N®® ! x CSSFintra
DRX cycle< 320ms max(600ms, ceil(1.5 X Mpssisss_sync_wio_gaps X Kp X
Kiayert_measurement) X max(SMTC period,DRX cycle)) x
CSSFintra
DRX cycle>320ms ceil(Mpssisss_sync_wio_gaps X Kp X Kiayert_measurement) X DRX

cycle x CSSFinra

NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified
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Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)

DRX cycle T SSB_measurement_period_intra
No DRX max(400ms, ceil(Mmeas_period_wio_gaps X Kp X
Kiayeri_measurement) X SMTC period)N* * x CSSFintra

DRX cycle< 320ms max(400ms, ceil(1.5x Mmeas_period_wio_gaps X Kp X

Kiayer1_measurement) X max(SMTC period,DRX cycle)) x
CSSFintra
DRX cycle>320ms Ceil(Mmeas_period_wio_gaps XKp X Kiayert_measurement ) X DRX
cycle x CSSFina

NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
the one used by the cell being identified
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Tinterrupt = Tsearch + Tru + Tprocessing + Ta + Tinargin MS
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TuE_re-establish_delay = 50 MS + Tigenify, entify_inter NR,i T Tsi-nr + Torac
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Table 9.5.4.1-2: Measurement period Ti1.RsrP_Measurement_Period_ssa for FR2

Configuration TL1-RSRP_Measurement_Period_ssB (MS)
non-DRX max(Trepor, Ceil(M"P*N)*Tsss)
DRX cycle < 320ms max(Treport, Ceil(1.5*M*P*N)*max(Torx, Tsss))
DRX cycle > 320ms ceil(1.5"M*P*N)*Torx

Note: Tsss = ssb-periodicityServingCell is the periodicity of the SSB-Index
configured for L1-RSRP measurement. Torx is the DRX cycle length.
Treport is configured periodicity for reporting.





