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Introduction
During the RAN4#101-e meeting, a way forward on FR2 HST RRM requirements [1] was approved, outlining some agreements and remaining open issues. In this contribution, we address the open issues and provide our views on intra-frequency measurement requirements in connected and cell reselection requirements in idle mode. 

Discussion
NR SA intra-frequency cell identification time
From [1], the agreement for the DRX upper bound is 
	[bookmark: _Hlk92528419]Agreement:
Baseline: DRX upper bound for enhanced RRM HST FR2 requirements is [80]ms.
Way forward:

     FFS, whether different requirements shall be defined for requirement Set1 and Set 2.




The requirements of Sets 1 and 2 correspond to the agreed 2 RX beams and 6 RX beams, respectively. Based on our understanding, the same DRX upper bound = 80 ms is applied to the requirements specified for Sets 1 and 2.
Observation 1: The DRX upper bound = 80 ms applies to Sets 1 and 2.  
Observation 2: No enhancements are made for DRX cycle length > 80 ms. 
From [2], the agreement for the M2 scaling factor is
	For PSS/SS and intra-freq measurement
· Reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST with the same SMTC periodicity bound of 40ms unless technical issues identified
· FFS if a different scaling factor is needed for scenario-B with two-side RRH




Based on the above agreements, the enhancements for intra-frequency measurement requirements for connected mode are shown below, which is also specified in a draft CR [3]. 
[bookmark: _Hlk92623451]In connected mode, the 2 sets of enhanced intra-frequency measurement requirements are specified tables 1-4.

PSS/SSS detection
Set 1: 
Table 1: Time period for PSS/SSS detection when [flag1] is configured, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(6 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ [80ms]
	max(600ms, ceil(6 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	[80ms]< DRX cycle≤ 320ms
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	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
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Set 2: 
Table 2: Time period for PSS/SSS detection when [flag2] is configured, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(18 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ [80ms]
	max(600ms, ceil(18 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	[80ms]< DRX cycle≤ 320ms
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	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
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



SSB measurement period
Set 1:
Table 3: Measurement period for intra-frequency measurements without gaps when [flag1] is configured (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(6 x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ [80ms]
	max(400ms, ceil(6 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	[80ms]< DRX cycle≤ 320ms
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	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
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Set 2:
Table 4: Measurement period for intra-frequency measurements without gaps when [flag2] is configured (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(18 x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ [80ms]
	max(400ms, ceil(18 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	[80ms]< DRX cycle≤ 320ms
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	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
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1




SA Cell reselection (in idle mode)
From [1], the agreement and open issue for cell reselection in idle mode are 
	
Agreements:
· Defined enhanced requirements for DRX 320 ms only.
· Requirements for longer DRX cycles are left without changes.
Way forward:
FFS, enhancement of requirement at DRX cycle length 320ms:
· Option 1:

	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 
[s] (number of DRX cycles) 

	
	
	
	
	

	0.32 
	[2.56 x N1 x M2 (8 x N1 x M2)] 
	[0.32 x N1 x M3 (1 x N1 x M3) ]
	[0.96 x N1 x M4 (3 x M4) ]
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16].
	


· Option 1-a: N1 = 3
· Option 1-b: N1 refers to the agreed Rx numbers
· Option 2: N1 refers to the agreed Rx numbers
Other options/enhancements are not precluded



From the above open issue, it seems Options 1b and 2 are the same. Thus, it is only necessary to compare Options 1a and 1b here.
Option 1a: N1 = 3
For this option, there is no separate set of requirements for Scenarios A and B. Therefore, one common set of requirements is specified for all deployment scenarios. 
The condition for cell reselection is constrained by the cell coverage range. The distance travelled by the UE during the cell reselection time should be within the coverage range. Let us assume the cell coverage range = 700 m, then the upper bound of DRX cycle that satisfies the condition is 320 ms in which the UE travels just over 700 m.  
The cell reselection requirement is enhanced for DRX cycle = 320 ms. 

Option 1b: N1 refers to agreed Rx numbers
From the agreements for the number of UE Rx beams for Scenarios A and B, we get
Scenario A: N1A = 2
Scenario B: N1B = 6
Using the same cell coverage range as in Option 1a, we can observe that for Scenario B the distance travelled by the UE when DRX cycle = 320 ms is approximately 1500 m, which is more than twice the coverage range. For Scenario A, it is about 500 m. 
Observation 3: For Option 2, 6 UE Rx beams (N1B = 6) for Scenario B is not feasible for cell reselection in idle mode with DRX cycle = 320 ms. 
Based on the above observation, it is not possible to specify requirements for Scenario B with DRX cycle = 320 ms. If Option 1b is selected, the requirement for Scenario A is applicable to Scenario B as well. 
For SA cell reselection in idle mode, the scaling factor N1 is 3 with DRX cycle = 320 ms for Scenarios A and B.  

Conclusion
The document has discussed possible enhancements on RRM measurement requirements for FR2 HST, which include the following observations and proposals:
Observation 1: The DRX upper bound = 80 ms applies to Sets 1 and 2.  
Observation 2: No enhancements are made for DRX cycle length > 80 ms.
1. In connected mode, the 2 sets of enhanced intra-frequency measurement requirements are specified the tables below.
PSS/SSS detection
Set 1: 
Table 1: Time period for PSS/SSS detection when [flag1] is configured, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(6 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ [80ms]
	max(600ms, ceil(6 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	[80ms]< DRX cycle≤ 320ms
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	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
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1




Set 2: 
Table 2: Time period for PSS/SSS detection when [flag2] is configured, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(18 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ [80ms]
	max(600ms, ceil(18 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	[80ms]< DRX cycle≤ 320ms
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	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
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



SSB measurement period
Set 1:
Table 3: Measurement period for intra-frequency measurements without gaps when [flag1] is configured (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(6 x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ [80ms]
	max(400ms, ceil(6 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	[80ms]< DRX cycle≤ 320ms
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	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
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Set 2:
Table 4: Measurement period for intra-frequency measurements without gaps when [flag2] is configured (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(18 x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ [80ms]
	max(400ms, ceil(18 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	[80ms]< DRX cycle≤ 320ms
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps xKp x Klayer1_measurement ) x DRX cycle x CSSFintra

	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
NOTE 2:	M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Observation 3: For Option 2, 6 UE Rx beams (N1B = 6) for Scenario B is not feasible for cell reselection in idle mode with DRX cycle = 320 ms. 
1. For SA cell reselection in idle mode, the scaling factor N1 is 3 with DRX cycle = 320 ms for Scenarios A and B.  
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