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1. Overall Description:

RAN 1 discussed the document titled ‘NR topics requiring coordination between RAN1 and RAN2’, [R1-1711642] from RAN 2 Chair. This LS provides the current RAN1 status on point #1 of the document:
· Beam management / recovery procedures: RAN2 assume that RAN1 is leading this topic and RAN2 will wait for RAN1 to make progress before discussing in detail. Once RAN1 has started to make progress then RAN2 will look at implications to RAN2 specifications. Input from RAN1 before the August WG meeting is preferable.
The following are highlight of current RAN 1 status on beam management and recovery procedures:

2. Beam management procedure

In NR, beam management procedure maintains a set of beam pair links between TRP(s) and UE in DL and UL. 
· NR supports using the same or different beams on control channel and the corresponding data channel transmissions.
Beam management consists of the following procedures:
· Beam sweeping 

· Beam reporting, and 

· Beam switch 

Beam sweeping:

· The reference signal for DL beam management is at least CSI-RS.

· NR supports UE specifically configured CSI-RS. Cell-specifically configured CSI-RS is not supported for beam management
· NR supports spatial QCL assumption between CSI-RS resource(s) and SS Block of a cell

· FFS: indication is either explicit or implicit or configurable or a default

· Configuration of QCL for UE specific NR-PDCCH is by RRC and MAC-CE signalling

· Note that MAC-CE is not always needed.

· FFS: necessity of DCI signalling

· NR supports CSI-RS configuration to support Tx and/or Rx beam sweeping for beam management (P1, P2 and P3 procedures) conveying at least the following information
· Information related to CSI-RS resource configuration, number of CSI-RS resources, and of time-domain repetitions (if any) associated with each CSI-RS resource.
· FFS: signalling details, e.g., explicit vs. implicit indication

· The reference signal for UL beam management is SRS.

· For aperiodic SRS transmission triggered by single aperiodic SRS triggering field, the UE can be configured to transmit N (N > 1) SRS resources for UL beam management

· FFS: transmit power for the N SRS resources for UL beam management. 
Beam reporting:
· A UE can be configured with the following reporting setting:
· Link between CSI-RS resource setting and reporting setting.
· CSI-RS based P1 and P2 are supported with resource and reporting setting
· CSI-RS based P3 is supported without reporting setting
· NR supports beam group reporting which is configured per UE basis.
· A1: Different TRP TX beams reported for the same group can be received simultaneously at the UE. 

· A2: Different TRP TX beams reported for different groups can be received simultaneously at the UE.

· Down selection of the beam grouping criteria by next meeting.
· For each group, UE reports at least:
· Information indicating group at least for some cases, 

· Measurement quantities for Nl beam (s)

· Support L1 RSRP and CSI report (when CSI-RS is for CSI acquisition)

· Information indicating Nl DL Tx beam(s) when applicable

Beam switch:
Beam switch procedures are expected to be handled either through 

(i) Signalling of QCL (at least spatial QCL), and/or

(ii) Signalling of low overhead indicator for spatial
for the reception of various channels such as PDCCH, PDSCH etc.
· Aim for low-overhead indication for spatial QCL assumption to assist UE-side beamforming/receiving

· FFS details (e.g., tag-based where the tag refers to previous CSI-RS resources, BPL-based, referring to previous measurement reports, indication one resource (set) out of multiple resource (set)s configured by RRC, CSI-RS resource/port index based, etc.)

3. Beam failure recovery procedure
· Support the following channel(s) for beam failure recovery request transmission:

· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case

· Support using PUCCH for beam failure recovery request transmission

· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources

· From traditional RACH resource pool

· 4-step RACH procedure is used

· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 
· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both

· To receive gNB response for beam failure recovery request, a UE monitors NR PDCCH with the assumption that the corresponding PDCCH DM-RS is spatial QCL’ed with RS of the UE-identified candidate beam(s)
· FFS whether the candidate beam(s) is identified from a preconfigured set or not
· Detection of a gNB’s response for beam failure recovery request during a time window is supported

· FFS the time window is configured or pre-determined

· FFS the number of monitoring occasions within the time window

· FFS the size/location of the time window

· If there is no response detected within the window, the UE may perform re-tx of the request

· FFS details

· If not detected after a certain number of transmission(s), UE notifies higher layer entities

· FFS the number of transmission(s) or possibly further in combination with or solely determined by a timer
It should be noted that the above agreements represent the status to date and there are further discussions ongoing. 
2. Actions:

To RAN2
ACTION:  RAN1 kindly request RAN2 to take the above information into consideration in their work.
3. Reference:

[1] R1-1711642, “NR topics requiring coordination between RAN1 and RAN2,” RAN2 Chair. 

4. Date of Next TSG-RAN WG1 Meetings:

TSG RAN WG1 Meeting 90 
 21-25 August 2017, Prague, Czech Republic.
