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1. Introduction

As per the agreed WID [1], the detailed objectives of RRM requirements are duplicated as following:
	· Study and specify the UE RRM core requirements 
· Phase 1: Study and identify RRM requirements impacts and possible enhancement for 

· Idle/inactive mode cell reselection requirements enhancement 

· Connected mode requirements

· Handover delay requirement 

· Measurement requirements including both L1 and SSB based L3 measurement 

· Beam management requirements including beam failure detection, candidate beam detection performance requirements

· Other requirements if identified 

· Phase 2: Specify enhanced RRM requirements based on outcome of Stage 1


This contribution provides general discussion on the RRM impacts for FR2 HST.
2. Discussion 
Both velocity and deployment scenario, e.g. inter-site distance, number of RRHs per cell, have impact on the RRM performance. In the last RAN4 meeting, there is discussion on the deployment scenario, and several scenarios are under discussion which are duplicated as Table1 [2]. The deployment scenario is not decided yet. According to the agreed WF [2], scenario 2 and 4 shall be considered with high priority. To evaluate whether the RRM requirements need to be enhanced, Ds of 650 meters will be taken as an example. 
According to the agreed WID [1], the target applicable frequency is up to 30GHz, the feasibility of supporting speeds of up to a maximum of 350km/h will be investigated. The actual maximum supported velocity will be decided in this WI. To evaluate whether the RRM requirements need to be enhanced, velocity of 250 km/h will be taken as an example.
Table 1 deployment scenario under consideration
	Scenario
	Ds (meter)
	Dmin (meter)

	1
	800
	10

	2
	650
	10

	3
	500
	10

	4
	300
	50

	5
	200
	30


Table 2 is current cell re-selection requirements. For FR2, the detailed cell re-selection requirements are related with power class. The power class for FR2 HST is not decided yet, and PC4 or new power class are under discussion. From discussion point of view, PC4 is used as an example. 
For PC4, taking the shortest DRX cycle length of 0.32s as an example, the shortest detection delay is 11.52s *3 = 34.56s with M2=1 if SMTC <= 20ms. With velocity of 250km/h, UE moves about 2400m, which is not suitable for the Ds of 650m. It is necessary to perform enhancement for the cell-reselection requirements.
Table 2 cell re-selection requirements for intra-frequency NR cells (section 4.2.2.3, TS38.133)
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)

	Note 1:
Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.
Note 2:
M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.


Observation 1: taking Ds of 650m, velocity of 250km/h and power class 4 as an example, current cell-re-selection requirements for FR2 are not suitable for the high speed scenario.

Proposal 1: it is necessary to perform enhancement for the cell-reselection requirements to support FR2 HST.

As for the enhanced solution, in our view, the enhancement introduced in Rel-16 HST WI can be used as baseline. Table 3 is the enhanced cell re-selection requirements for FR1 HST single carrier scenario, the number of samples can be reused to specify the requirements for FR2 HST. RRM performance depends on the deployment scenario. The deployment scenario of FR2 HST will be different from that of FR1 HST, e.g. the distance between adjacent RRH. Since the deployment scenario is under discussion, further enhancement may be needed and can be discussed based on the outcome of deployment scenario.

Table 3 the enhanced cell re-selection requirements for FR1 HST single carrier scenario

	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 M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)
	

	0.64
	5.12 (8)
	0.64 (1)
	1.92 (3)
	

	1.28
	8.96 (7)
	1.28 (1)
	3.84 (3)
	

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)
	

	Note 1:
when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
	


Proposal 2: as for the enhanced solution for cell-reselection requirements, the enhancement introduced in Rel-16 HST WI, e.g. the number of samples, can be used as baseline to specify cell re-selection requirements for FR2 HST. And further enhancement can be discussed based on the outcome of deployment scenario. 

For intra-frequency measurement in connected state, situation is more complicated. The delay requirements is related with power class, Klayer1_measurement , Kp, CSSFintra , SMTC, whether DRX is in use or not. The deployment scenario is under discussion, currently, Ds of 650m and Ds of 300m are considered with high priority. Since whether need to perform enhancement and how to enhance the requirements depends on the deployment scenario. It is proposed to have further discussion on the connected mode based on the outcome of deployment scenario.
Proposal 3: whether need to perform enhancement and how to enhance the requirements for SSB based L3 measurement in connected mode can be further discussed based on the outcome of deployment scenario.
The beam management performance, including beam failure detection, candidate beam detection and L1 measurement, is related with deployment scenario, especially the number of beams per RRH. If only one or two beam(s) per RRH are considered, the current beam management requirements may be reused. If more beams per RRH are considered, tighten the requirements may be necessary. Currently, [1,2,4] analog beam(s) per panel in RRH is under discussion [2]. Whether to enhance the beam management requirements can be further discussed based on the outcome of deployment scenario.

Observation 2: beam management performance, including beam failure detection, candidate beam detection and L1 measurement, highly depends on the number of beams per RRH.
Proposal 4: whether to enhance the beam management requirements can be further discussed based on the outcome of deployment scenario, e.g. the number of beams per RRH.

According to the WID [1], the scope is NR SA single carrier scenario in FR2. In this contribution, discussion is focused on the intra-frequency measurement. One issue to be discussed is whether inter-frequency measurement is considered or not in FR2 HST.
Proposal 5: it is necessary to decide except intra-frequency measurement, whether inter-frequency measurement is considered or not in FR2 HST.
3. Conclusion
This contribution provides general discussion on RRM impacts for FR2 HST. And the observations and proposals are:
Observation 1: taking Ds of 650m, velocity of 250km/h and power class 4 as an example, current cell-re-selection requirements for FR2 are not suitable for the high speed scenario.

Proposal 1: it is necessary to perform enhancement for the cell-reselection requirements to support FR2 HST.

Proposal 2: as for the enhanced solution for cell-reselection requirements, the enhancement introduced in Rel-16 HST WI, e.g. the number of samples, can be used as baseline to specify cell re-selection requirements for FR2 HST. And further enhancement can be discussed based on the outcome of deployment scenario. 

Proposal 3: for connected mode, whether to perform enhancement and how to enhance the requirements for SSB based L3 measurement can be further discussed based on the outcome of deployment scenario.

Observation 2: beam management performance, including beam failure detection, candidate beam detection and L1 measurement, highly depends on the number of beams per RRH.
Proposal 4: whether to enhance the beam management requirements can be further discussed based on the outcome of deployment scenario, e.g. the number of beams per RRH.

Proposal 5: it is necessary to decide except intra-frequency measurement, whether inter-frequency measurement is considered or not in FR2 HST.
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