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Introduction
This paper presents Nokia’s view on RRM aspects related to the operation between 52.6 GHz and 71 GHz. As part of the workplan for this meeting the following was planned [1]: 
	· RAN4 #100e (Aug 2021) – RRM Core
· Further identify impact on RRM/RLM/BM requirements (licensed and unlicensed operation)
· Finalize the impact on RRM/RLM/BM requirements
· Initial agreements on identified RRM/RLM/BM requirements updates 




This paper discusses the impact of operation above 52.6 GHz on RRM core requirements. Among the discussion points is an analysis on how current RRM core requirements distinguish between FR1 and FR2 operation, and identification of whether any Random Access enhancement need to be captured in the RRM core requirement. 
Discussion
General
During the last meeting it was not clear the impact of the operation of FR2-2 on several of the RRM requirements. It is our understanding that FR2 requirements should be reused whenever possible unless there is a good technical justification why these should be reviewed. Therefore, we propose to make it clear and agree to reuse FR2 requirements and look only when there is a need for differentiation between FR2-1 and FR2-2. 
FR2 RRM requirements apply for the operation in FR2-2, unless there is technical justification for a revision of the FR2 requirements.
Random access impacts
During the last RAN4 meeting no agreement was reached on the need to define RRM core requirements for random access considering the operation above 52.6 GHz. The way forward don’t reflect any agreement on that issue [2]. During the discussion phase, 4 companies stated that existing FR2 requirements also apply for random access while 4 companies wanted to keep this topic for further study [3]. 
When the calculation of preamble transmission power is considered, the random access core requirements in clause 6.2.2.2 of 38.133 [4] refer to the transmit power calculation on 38.213 [5] with different accuracies specified for FR1 [6] and FR2 in [7]. 
[bookmark: _Toc74136694]The calculation of the transmitted power of preamble transmissions in Random Access core requirements are specified independently of the frequency range in the RRM core requirements. 
[bookmark: _Toc74136695]The calculation of the transmitted power of preamble transmissions in Random Access core requirements are specified different accuracies for FR1 and FR2 in the RRM core requirements. 
[bookmark: _Toc74136696]Update if needed power accuracy of PRACH preambles for operation above 52.6GHz once RF has clear agreements on Output power dynamics/power control requirements. 
The main improvement related to PRACH specified on RAN1 is related to the PRACH sequence length for operation above 52.6 GHz. The RAN1 agreements include support of LRA=571 and LRA=1151 in addition to LRA=139 for PRACH formats A1-A3, B1-B4, C0, and C2 [8]. Even though this is being currently specified in RAN1, the RAN4 RRM core requirements are defined independently of SCS, preamble type, and sequence length. These should only have an impact on BS demodulation requirements, and do not have an impact on RRM core requirements. 
[bookmark: _Toc74136697]PRACH sequence length of LRA=571 and LRA=1151 are being specified in RAN1 for operation above 52.6 GHz. 
[bookmark: _Toc74136698]RRM core requirements for random access are agnostic to SCS and preamble length. 
[bookmark: _Toc74136699]RAN4 to define reuse existing random access requirements for the new SCS and preamble sequence length. 

Scaling factor for RX beam sweeping
During the last RAN4 meeting it was proposed to study the whether the scaling factor for RX beam sweeping needs to be revised [2]
	Scaling factor for RX beam sweeping
· RAN4 to study whether the changes on scaling factor for RX beam sweeping are required for this frequency range support




The beam sweeping scaling factor was introduced for FR2 for initial access to accommodate multiple panels, each covering a part of the spherical coverage. That is used to compensate for increased attenuation at these frequencies, and to consider the typical distribution of TRPs in a handheld device. However, a balance between the scaling factor needs to be considered, since large scaling factors imply in an increased time for cell detection and for the completion of many procedures. Additionally, if the measurement cycles are too long, the UE could move during the measurement, resulting in measurements that are no longer valid. 
By increasing the beam sweeping scaling factor, the time for the UE completing procedures may be too large and increase measurement overhead in RRM. 
RAN4 to reuse the RX beam sweeping scaling factor from FR2 for the operation on FR2-2.

[bookmark: _Toc64909510]Conclusion
This paper has presented Nokia’s views on RRM requirements for the extension to 71 GHz. From this discussion we have derived the following observations and proposals:
Proposal 1: FR2 RRM requirements apply for the operation in FR2-2, unless there is technical justification for a revision of the FR2 requirements.
Observation 1: The calculation of the transmitted power of preamble transmissions in Random Access core requirements are specified independently of the frequency range in the RRM core requirements.
Observation 2: The calculation of the transmitted power of preamble transmissions in Random Access core requirements are specified different accuracies for FR1 and FR2 in the RRM core requirements.
Proposal 2: Update if needed power accuracy of PRACH preambles for operation above 52.6GHz once RF has clear agreements on Output power dynamics/power control requirements.
Observation 3: PRACH sequence length of LRA=571 and LRA=1151 are being specified in RAN1 for operation above 52.6 GHz.
Observation 4: RRM core requirements for random access are agnostic to SCS and preamble length.
Proposal 3: RAN4 to define reuse existing random access requirements for the new SCS and preamble sequence length.
Observation 5: By increasing the beam sweeping scaling factor, the time for the UE completing procedures may be too large and increase measurement overhead in RRM. 
Proposal 4: RAN4 to reuse the RX beam sweeping scaling factor from FR2 for the operation on FR2-2.
References
[1] [bookmark: _Ref74131708][bookmark: _Ref53929813][bookmark: _Ref70411061][bookmark: _Hlk46851752][bookmark: _Ref46833244][bookmark: _Ref46865894]R4-2108353, Work plan for NR extension to 71 GHz - RRM, Qualcomm
[2] [bookmark: _Ref74131988]R4-2108354, WF on NR extension to 71 GHz - RRM, Qualcomm
[3] [bookmark: _Ref74131991]R4-2108405 Email discussion summary for [99-e][233] NR_ext_to_71GHz_RRM, Qualcomm
[4] [bookmark: _Ref74133581]3GPP TS 38.133: “NR; Requirements for support of radio resource management”
[5] [bookmark: _Ref74134472]3GPP TS 38.213: "NR; Physical layer procedures for control"
[6] [bookmark: _Ref74134478]3GPP TS 38.101-1: “NR; NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”
[7] [bookmark: _Ref74134480]3GPP TS 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone”
[8] [bookmark: _Ref70928655]RP-210462, Status report for WI Extending current NR operation to 71GHz, 3GPP TSG RAN meeting #91e

