[bookmark: _Hlk7194408]3GPP TSG RAN WG1 Meeting #104-e			     R1-2101608
Electronic Meeting, January 25th – February 5th, 2021

Source:	NTT DOCOMO, INC.
[bookmark: _GoBack]Title:	Beam based operation for new SCSs for NR from 52.6 to 71 GHz
[bookmark: Source]Agenda Item:	8.2.4
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
At RAN#90-e meeting, the revised WID on NR operation from 52.6 to 71GHz was approved with the objectives as follows [1]:
	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Specify timing associated with beam-based operation to new SCS (i.e., 480kHz and/or 960kHz), study, and specify if needed, potential enhancement for shared spectrum operation
Confirm which beam management will be used as a basis: R15/16 or R17 till RAN #91-e



In this contribution, beam based operation for new SCSs for NR 52.6- 71GHz is discussed.
2. Discussion
2.1. Baseline for beam management
For a baseline of beam management in NR 52.6 – 71 GHz, either Rel-15/16 or Rel-17 beam management will be confirmed till RAN#91-e according to the discussion at RAN#90-e. 

In our view, Rel-15/16 beam management should be considered as the baseline for beam management in 52.6 – 71 GHz at this moment. Since the enhancements on beam management to be supported in Rel-17 feMIMO WI are not clear yet, if we consider Rel-17 beam management as a baseline, it would be necessary to wait for the progress of Rel-17 feMIMO WI to discuss whether any additional enhancement on top of Rel-17 beam management is necessary for NR operation in 52.6 – 71 GHz. As the available time for RAN1 discussion is quite limited due to e-meetings, we think potential enhancement for beam management in 52.6 – 71 GHz WI should be discussed based on Rel-15/16 beam management i.e., without waiting for Rel-17 beam management agreements, while overlapping of discussion between 52.6 – 71 GHz WI and feMIMO WI should be avoided. The objectives for Rel-17 feMIMO at this stage are captured in brackets, which is basically related to the common issues in all the FRs including FR1/2 in our understanding. Therefore, such issues should not be discussed in this WI. We should focus on the issues specific to 52.6 – 71 GHz band, e.g., the use of narrower beam and/or higher SCSs. Enhancements specified in Rel-17 feMIMO WI should also be applicable to Rel-17 NR operation in 52.6 – 71 GHz except for enhancements only for lower frequency range such as FR1 if any.

Proposal 1: Rel-15/R16 beam management should be considered as the baseline for discussing potential enhancement on beam-based operation in 52.6 – 71 GHz.

2.2. Beam management enhancement
In 52.6 – 71 GHz, using narrower beams can help to obtain more beamforming gain to cope with large propagation loss. Beam management enhancement with narrower beam operation can be considered for 52.6-71GHz system. In Rel-16, the number of CSI-RS resources for beam management over all resource sets is no more than 128, and the number of CSI-RS resources in a resource set is up to 64. With narrower beams, whether the number of beams for a resource set and/or across all resource sets are sufficient or not may need to be discussed. 

Moreover, in Rel-16, the number of reported beams for each reporting setting in one report instance is up to 4. If more beams are configured in 52.6 – 71 GHz, the number of reported beams may not be sufficient to perform beam management properly. It may also need to be discussed in this WI. 

Proposal 2: For beam management in 52.6-71GHz, discuss the following:
· whether to increase the number of configured CSI-RS resources for beam management.
· whether to support reporting more than 4 beams for beam reporting in one report instance, if the number of configured CSI-RS resources in a resource set for beam management is increased.

2.3. Beam failure detection issues
Beam failure recovery mechanism (BFR) is supported in Rel-15/16 NR (for PCell/PSCell in Rel-15 and for SCell in Rel-16) to cope with beam mis-matching within a coverage. In 52.6 – 71 GHz, assuming narrower beam width than that in lower frequency, there may be more opportunities where BFR needs to be performed, i.e. beam mis-matching may happen more frequently. Thus, the current BFR procedure may need to be enhanced to improve the efficiency of the BFR procedure. For example, in the current BFR procedure a candidate beam set [image: ]can be configured, where the number of beams is limited to at most 64. More beams may need to be included for BFR in 52.6 – 71 GHz. 

Another point is the gap time to apply new beam after the reception of BFR response from gNB. In Rel-15/16, UE can apply the new beam indicated by gNB after 28 symbols from the reception of BFR response. Since higher SCS will be used in 52.6 – 71 GHz, the absolute time duration of 28 symbols guard period would be shorter than that in case with lower SCS, and such shorter guard period may be inappropriate for UE. Whether the 28 symbols work or not may also need to be discussed. 

During BFR procedure, UE monitors periodic CSI-RS and/or SSB to detect beam failure based on estimated link quality. However, such periodic transmission may not be ensured in unlicensed spectrum due to channel access procedure (e.g., LBT failure). Monitoring RS or channel other than such periodic transmissions may need to be considered. On the other hand, the probability of LBT failure is unclear, and it may be quite low in higher frequency band assuming the use of narrower beam for transmissions. Then the necessity itself of such aperiodic signal monitoring should be discussed at first. 

Proposal 3: Beam failure detection/recovery procedure in NR 52.6-71GHz can consider following potential enhancements,
· whether to increase the number of candidate beams included in set[image: ]
· whether to introduce a new time gap to apply new beam configuration after receiving BFR response from gNB
· whether to introduce aperiodic RS monitoring for beam failure detection

3. Conclusion
In this contribution, we discussed the beam based operation in 52.6-71GHz. Based on the discussion, we made following proposals.
Proposal 1: Rel-15/R16 beam management should be considered as the baseline for discussing potential enhancement on beam-based operation in 52.6 – 71 GHz.

Proposal 2: For beam management in 52.6-71GHz, discuss the following:
· whether to increase the number of configured CSI-RS resources for beam management.
· whether to support reporting more than 4 beams for beam reporting in one report instance, if the number of configured CSI-RS resources in a resource set for beam management is increased.

Proposal 3: Beam failure detection/recovery procedure in NR 52.6-71GHz can consider following enhancements,
· FFS whether to increase the number of candidate beams included in set[image: ]
· FFS whether to introduce a larger time gap to apply new beam configuration after receiving BFR response from gNB
· FFS monitoring aperiodic RS transmissions for beam failure detection
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