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1. [bookmark: OLE_LINK14][bookmark: OLE_LINK13]Introduction
In RAN#91E meeting, the WID on 52.6-71GHz was discussed and the revised WI was approved [1]. The RRM related objectives in the WID are provided as follows:
· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.
In this contribution, we discuss the impacts on RRM requirements for 52.6-71GHz.
2. Discussion
Measurement gap
[bookmark: _Hlk58583563]In addition to 120kHz SCS, 480KHz and 960KHz SCS are agreed to be specified according to the WID [1]. Measurement gap length is related to SSB duration and RF tuning/retuning margin. Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range is agreed in the WID, the number of beams are not changed compared to existing FR2. However, since 480KHz and 960KHz are introduced, the SSB duration may be decreased depending on RAN1 design.  As for RF tuning/retuning time, it also needs to be reconsidered for up to 71GHz.
Hence, RAN4 needs to study whether existing measurement gaps for FR2 (12~23) can be reused for 52.6~71GHz.
Proposal 1: RAN4 needs to study whether existing measurement gaps for FR2 (12~23) can be reused for 52.6~71GHz.
Table 9.1.2-1: Gap Pattern Configurations
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	5.5
	20

	13
	5.5
	40

	14
	5.5
	80

	15
	5.5
	160

	16
	3.5
	20

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160

	20
	1.5
	20

	21
	1.5
	40

	22
	1.5
	80

	23
	1.5
	160

	24
	10
	80

	25
	20
	160



Measurement delay and RLM/BFD
For some measurement delay requirements, existing FR2 requirements are related to scaling factor (N1) and UE power classes, including:
· Idle/Inactive mode measurement and evaluation requirements
· SCell Activation Delay Requirement for Deactivated/Activated Scell
· Cell identification 
· Radio link monitoring
· Beam failure detection, candidate beam detection
Since RF session have not started related discussion on power classes for 52.6-71GHz, these requirements will need to be studied and maybe revisited considering the applicable scaling factors if new UE power classes are defined. One example is referred to Table 4.2.2.3-1 from TS38.133.
Proposal 2: RAN4 needs to study whether existing measurement requirements need to be revisited considering the applicable scaling factors and UE power classes, including:
· Idle/Inactive mode measurement and evaluation requirements
· SCell Activation Delay Requirement for Deactivated/Activated Scell
· Cell identification 
· Radio link monitoring
· Beam failure detection, candidate beam detection
Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	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 or 5, 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. If different SMTC periodicities are configured for different cells, the SMTC periodicity in this note is the one used by the cell being identified. During PSS/SSS detection, the periodicity of the SMTC configured for the intra-frequency carrier is assumed, and if the actual SSB transmission periodicity is greater than the SMTC configured for the intra-frequency carrier, longer Tdetect, NR_intra is expected.



Timing requirement
According to TS38.104, existing BS OTA TAE requirements are:
· For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.
· For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.
· For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
· For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.
In TR 38.808 section 4.2.2.5, it was pointed out that it would be reasonable to consider improvements to TAE requirements.TAE is used as an input for some timing related RRM requirements, including MRTD/MTTD requirements. So if new TAE requirements are defined for 52.6-71GHz, the corresponding requirements are also need to be revisited. 
In addition, a lot of timing requirements including UE transmit timing and timing advance are also related to the numerologies. Considering 480KHz and 960KHz, new requirements need to be studied.
Proposal 3: RAN4 needs to study timing requirements for 52.6-71GHz considering newly introduced SCS (480KHz and 960KHz) and new TAE requirements, including
· UE transmit timing
· Timing advance
· Maximum transmission timing difference
· Maximum receive timing difference
3. Conclusion
In this contribution, we discuss the impacts on RRM requirements for 52.6-71GHz. The proposals are:
Proposal 1: RAN4 needs to study whether existing measurement gaps for FR2 (12~23) can be reused for 52.6~71GHz.
Proposal 2: RAN4 needs to study whether existing measurement requirements need to be revisited considering the applicable scaling factors and UE power classes, including:
· Idle/Inactive mode measurement and evaluation requirements
· SCell Activation Delay Requirement for Deactivated/Activated Scell
· Cell identification 
· Radio link monitoring
· Beam failure detection, candidate beam detection
Proposal 3: RAN4 needs to study timing requirements for 52.6-71GHz considering newly introduced SCS (480KHz and 960KHz) and new TAE requirements, including
· UE transmit timing
· Timing advance
· Maximum transmission timing difference
· Maximum receive timing difference
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