
Page 1

3GPP TSG-RAN WG4 Meeting #99-e		R4-2110951
E-meeting, 19 May – 27 May, 2021

[bookmark: Source]Agenda item:	9.15.6
Source:	Intel Corporation
Title:	Discussion on the RRM scope for NR 52.6 – 71 GHz support
[bookmark: DocumentFor]Document for:	Discussion
Introduction
During RAN#90-e a new WI on NR 52.6 – 71 GHz was approved [1]. According to the WID it has RAN4 scope with the RRM core specification works beginning from RAN4#99-e:
	According to the outcome of the study item on Supporting NR above 52.6GHz and leveraging FR2 design to the extent possible, this WI extends NR operation up to 71GHz considering, both, licensed and unlicensed operation, with the following objectives:
…
· 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.
Note 1: The WI can be completed provided requirements for at least one band combination involving a new NR-U band is specified as long as it is in line with country-specific regulatory directives.



In this paper we provide our views on the scope of RRM work required for 52.6 – 71 GHz support.
Discussion
In RAN #98-bis-e it was agreed not to introduce a new spec for 60 GHz (i.e., include 60 GHz in the existing UE and BS specs). The exact frequency range definition is still under discussion [2], but there are big chances that it will become a part of FR2. Obviously direct reuse of the existing FR2 requirements may not be always an option. Below we discuss the features which are specific for new frequency range and try to identify their impact on RRM spec.

New numerology
New subcarrier spacings were specified for operation in this frequency range for data, control channels and reference signals. There is a number of RRM requirements in TS38.133 which are defined on per-SCS basis. RAN4 need to extend these requirements for new numerology support.
 	The list of sections in TS38.133 to be impacted by introduction of new numerology 
· 6.1.3 NR DAPS Handover (interruption time)
· 7.1 UE transmit timing 
· Timing Error Limit
· Gradual timing adjustment
· 8.2 Interruption 
· 8.6.2 DCI and timer based BWP switch delay on a single CC 
· 9.1.2 Measurement gap (number of interrupted slots)

Proposal 1: RAN4 to extend the SCS-specific RRM requirements to support 480kHz and 960kHz SCS introduced for new frequency range

Another problem of the introduced numerology is that large SCS has very short cyclic prefix which is less than the considered beam switch duration. In FR2 the requirements for beams switching duration are not defined. The only reference to beam switch duration can be found in [3] where it is said that the worst-case beam switching time is estimated as < 100ns. At the same time CP duration for 960kHz SCS is less than 75ns. The RRM group involvement might be needed to resolve the above-mentioned issue especially for the UE side, since BS might be able to handle it with proper implementation. Note: RF group is currently checking if shorter beam switch can be considered for high frequencies.
Proposal 2: RAN4 to study whether there is any impact on RRM requirements in case if beam switching is longer than cyclic prefix. Note: RF session is currently checking if shorter beam switch can be considered for high frequencies.

Number of Rx beams
Higher frequencies allow to design antenna arrays with smaller antenna element spacing and thus with more antenna elements. This results in narrower beams what means that more beams are needed for good coverage. In TS38.133 we have the scaling factor which differentiate FR1 requirements from FR2 requirements and reflects the UE RX beam sweeping. Since in new frequency range we have more beams, this scaling factor might be impacted. If we consider keeping the same antenna array form-factor as current FR2 antenna arrays, the doubling of carrier frequency will lead to x2 or x4 antenna elements (depending on if we keep same form-factor in one or two dimensions), so the scaling factor may be increased by 2 or 4 times.
The list of sections in TS38.133 to be impacted by scaling factor change
· 4.2.2.2 Measurement and evaluation of serving cell
· 4.2.2.3 Measurements of intra-frequency NR cells
· 4.2.2.4 Measurements of inter-frequency NR cells
· 4.2.2.9 Measurements of intra-frequency NR cells for UE configured with relaxed measurement criterion
· 4.2.2.10 Measurements of inter-frequency NR cells for UE configured with relaxed measurement criterion
· 4.4.2.2 Measurements of inter-frequency CA/DC candidate cells
· 6.1.1.4.2 Interruption time (for HO delay)
· 6.2.1.2.1 UE Re-establishment delay requirement
· 6.2.3.2.1 RRC connection release with redirection to NR
· 8.1 Radio Link Monitoring
· 8.3.2 SCell Activation Delay Requirement for Deactivated SCell
· 8.5 Link Recovery Procedures
· 9.2 NR intra-frequency measurements
· 9.3 NR inter-frequency measurements
· 9.5 L1-RSRP measurements for Reporting
· 9.8 L1-SINR measurements for Reporting
· 9.9 NR measurements for positioning
· 9.10 CSI-RS based L3 measurements
· 9.11 NR measurements with autonomous gaps
At the same time in the WID it is said that up to 64 SSBs will be supported in this frequency range what is similar to what we have for FR2. That means that from the network perspective beam design is same as in FR2. RAN4 need to check if it is the case from UE perspective. RF group feedback on the assumed antenna array size might be needed.
Proposal 3: RAN4 to study whether the changes on scaling factor for RX beam sweeping are required for this frequency range support

Operation in shared spectrum
New frequency range considers both licensed and unlicensed operation. The existing RRM requirements cover operation in shared spectrum only in FR1. The extension of these requirements to higher frequencies is needed.
· The list of sections in TS38.133 with the requirements which need to be extended to higher frequencies support
· 4.2A Cell Re-selection when subject to CCA
· 5.1A Cell Re-selection with CCA
· 6.1B Handover to target cell using CCA
· 6.2.1A RRC Re-establishment with CCA
· 6.2.3.2.3 RRC connection release with redirection to NR carrier subject to CCA
· 8.1A Radio Link Monitoring with CCA on Target Frequency
· 8.3A SCell Activation and Deactivation Delay in Carriers with CCA
· 8.5A Link Recovery Procedures when CCA is used on target frequency
· 8.10A Active TCI state switching delay with CCA
· 9.2A NR intra-frequency measurements with CCA
· 9.3A NR inter-frequency measurements in carrier frequencies with CCA
· 9.5.4A L1-RSRP measurement requirements (with CCA serving cell)
Proposal 4: RAN4 to define RRM requirements for operation in shared spectrum in new frequency range
Some other RRM requirements which are defined in FR-specific manner also need attention from the RRM group:
· Timing related parameters NTA offset and MRTD/MTTD. These parameters need further input from the RF group: NTA offset value definition requires RF group agreement on TX/RX switch duration, while for MRTD value definition requires RF group agreement on TAE. 
· Applicability of scheduling restrictions, applicability of MG patterns, and in general definition of Per-FR gap. Same as above, these issues need further input from RF group on which RF architecture should be considered for new frequency range. 
Proposal 5: RAN4 do define such timing related parameters as NTA offset and MRTD/MTTD for new frequency range based on the feedback from RF group
Proposal 6: RAN4 to identify whether scheduling availability/restrictions requirements need to be updated 
Proposal 7: RAN4 to identify whether applicability of MG patterns and definition of per-FR gap need to be updated
Conclusion
In this paper we provide our views on the scope of RRM work required for 52.6 – 71 GHz support. The following proposals were made:
Proposal 1: RAN4 to extend the SCS-specific RRM requirements to support 480kHz and 960kHz SCS introduced for new frequency range
Proposal 2: RAN4 to study whether there is any impact on RRM requirements in case if beam switching is longer than cyclic prefix. Note: RF session is currently checking if shorter beam switch can be considered for high frequencies.
Proposal 3: RAN4 to study whether the changes on scaling factor for RX beam sweeping are required for this frequency range support
Proposal 4: RAN4 to define RRM requirements for operation in shared spectrum in new frequency range
Proposal 5: RAN4 do define such timing related parameters as NTA offset and MRTD/MTTD for new frequency range based on the feedback from RF group
Proposal 6: RAN4 to identify whether scheduling availability/restrictions requirements need to be updated 
Proposal 7: RAN4 to identify whether applicability of MG patterns and definition of per-FR gap need to be updated
References
[1] RP-202925, Revised WID: Extending current NR operation to 71 GHz, RAN#90-e, Qualcomm, Intel
[2] R4-2110173, On frequency range definition for 60 GHz NR, Intel Corporation, RAN4#99-e, 19 – 28 May, 2021
[3] 3GPP TS 38.817-02 “General aspects for Base Station (BS) Radio Frequency (RF) for NR”





3/4
