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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN#90-e meeting, the Rel. 17 NR_ext_to_71GHz WID [1] was approved.  One of the objectives of the new WID listed in [1] is:
	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk61260278]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
· Study which beam management will be used as a basis: R15/16 or R17 in RAN #91-e



It is later clarified via email in RAN email reflector to “Confirm which beam management will be used as a basis: R15/16 or R17 till RAN #91-e”. In this contribution, we present our views on beam management for shared spectrum access in beyond 52.6GHz and proposals for moving forward.

Basis for Beam Management
One of the key questions that needs to be answered for beam management for shared spectrum access in beyond 52.6GHz (B52) is: which beam management should be used as a basis: R15/16 or R17.
[bookmark: _Ref52454871][bookmark: _Toc56495461]Enhancement on beam management in R17 is currently under discussion in FeMIMO [2], mainly in AI 8.1.1 Enhancements on Multi-beam Operation.  Based on the agreements achieved so far in AI 8.1.1 [3], key enhancements on beam management in R17 include, but are not limited to: 
· Support R17 unified TCI framework for DL and UL beam indication, with the introduction of UL TCI analogous to the DL TCI in R15/16.  
· Support joint or separate DL/UL beam indication based on the R17 unified TCI framework.
· Support L1-based beam indication using at least UE-specific (unicast) DCI to indicate joint or separate DL/UL beam indication from the active TCI states.
· Common beam indication for control and data and for DL and UL.
With the above enhancements, it is expected that the R17 beam management will be more efficient (e.g., lower latency and less overhead) than the R15/16 beam management.  As an example, we show in Section 5 of our companion contribution [4] that enhancements in the R17 beam management could potentially reduce the beam indication latency by about an order of magnitude.  The higher SCS (e.g., 480kHz and/or 960kHz) and smaller symbol duration in beyond 52.6GHz could exacerbate these latencies if using R15/16 beam management.
In shared spectrum access in beyond 52.6GHz, the beamwidth becomes narrower due to the higher carrier frequency than FR2.  With the narrower beamwidth, it is expected that more frequent beam switching and faster beam management are needed, which is just what the R17 beam management enhancement are targeted at.  On the contrary, if the beam management for B52 is still based on R15/16, enhancements are needed to achieve lower latency and less overhead in beam management, repeating the work currently undergoing in FeMIMO, especially those in AI 8.1.1, resulting a waste of the group’s resource.  In RAN #90-e meeting, fortunately the subobjective/possibility of wastefully enhancing R15/16 in parallel to the R17 work was removed. The valid options now should be either using R15/16 (without enhancement) or R17 as the basis. 
Furthermore, for UEs that support R17 beam management, they may also support R15/16 beam management in FR2 for backward compatibility at least when they are in networks using legacy R15/16 beam management. However, this is not an issue for beyond 52.6GHz as there should be no legacy deployment. On the contrary, using R15/16 beam management as basis for beyond 52.6GHz for now and enhancing later to include R17 beam management unnecessarily creates an situation where the UE needs to support both versions of beam management for legacy deployment or the network needs to implement both versions for legacy UEs. 
Based on the above analysis, we propose the following:
Proposal 1: Beam management of NR_ext_to_71GHz should use R17 based beam management as a basis. 
[bookmark: _GoBack]Of course, proper work management and coordination will then be needed across the two WIs in RAN1.  Note that enhancement(s) for new numerologies and for shared spectrum access will always be needed whether R15/16 or R17 is used as basis and hence coordination with MIMO work is a necessity.

Timing Associated with Beam-based Operation to new SCS
In [5], some of the multi-beam operation related timing parameter is defined.  For example:
· timeDurationForQCL: Defines minimum number of OFDM symbols required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [6] clause 5.1.5. UE shall indicate one value of the minimum number of OFDM symbols per each subcarrier spacing of 60kHz and 120kHz.  
· beamSwitchTiming: Indicates the minimum number of OFDM symbols between the DCI triggering of aperiodic CSI-RS and aperiodic CSI-RS transmission. The number of OFDM symbols is measured from the last symbol containing the indication to the first symbol of CSI-RS. The UE includes this field for each supported sub-carrier spacing.
With the introduction of new SCS (i.e., 480kHz and/or 960kHz), the symbol duration becomes shorter than those in FR2, therefore new values for the multi-beam operation related timing parameters should be introduced, considering UE’s capabilities. 
Based on the above analysis, we propose the following:
Proposal 2: NR_ext_to_71GHz supports introducing new values for multi-beam operation related timing parameters associated with new SCS (i.e., 480kHz and/or 960kHz).

Conclusions
In this contribution, we present our views on beam management for shared spectrum access in beyond 52.6GHz.  Based on the discussions in the previous sections we propose the following: 
Proposal 1: Beam management of NR_ext_to_71GHz should use R17 based beam management as a basis. 
Proposal 2: NR_ext_to_71GHz supports introducing new values for multi-beam operation related timing parameters associated with new SCS (i.e., 480kHz and/or 960kHz).
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