[bookmark: OLE_LINK3][bookmark: _GoBack]3GPP TSG RAN WG1 NR Ad-Hoc#3 Meeting 	R1-1716268
Nagoya, Japan, 18th – 21st September 2017

[bookmark: _Ref133120545]Source:	Sharp
Title:	Discussion on mechanisms for beam failure recovery 
Agenda Item:	6.2.2.4
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In the previous meetings, the following agreements were made for beam recovery mechanism [1]-[4].
RAN1#88:
	Agreements:
· The following mechanisms should be supported in NR:
· The UL transmission to report beam failure can be located in the same time instance as PRACH:
· Resources orthogonal to PRACH resources 
· FFS orthogonal in frequency and/or sequences (not intended to impact PRACH design) 
· FFS channels/signals 
· The UL transmission to report beam failure can be located at a time instance (configurable for a UE) different from PRACH
· Consider the impact of RACH periodicity in configuring the UL signal to report beam failure located in slots outside PRACH
· FFS the signal/channel for the UL transmission
· Additional mechanisms using other channels/signals are not precluded (e.g., SR, UL grant free PUSCH, UL control)


RAN1#88bis:
	Agreements:
· 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
· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources
· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 
· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 
· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· 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 


RAN1#89:
	Working assumption:
· Support at least the following triggering condition(s) for beam failure recovery request transmission:
· Condition 1: when beam failure is detected and candidate beam is identified at least for the case when only CSI-RS is used for new candidate beam identification
· FFS Condition 2: Beam failure is detected alone at least for the case of no reciprocity
· FFS how the recovery request is transmitted without knowledge of candidate beam
· Note: if both conditions are supported, which triggering condition to use by UE also depends on both gNB configuration and UE capability

Agreements:
· 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
· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources
· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 
· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 
· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· 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 

Agreements:
· 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 


RAN1#90:
	Agreements:
· Beam failure is declared only when all serving control channels fail.
· When a subset of serving control channels fail, this event should also be handled	
· Details FFS

Agreements:
· In addition to periodic CSI-RS, SS-block within the serving cell can be used for new candidate beam identification
· The following options can be configured for new candidate beam identification  
· CSI-RS only
· Note: in this case, SSB will not be configured for new candidate beam identification
· SS block only
· Note: in this case, CSI-RS will not be configured for new candidate beam identification
· FFS: CSI-RS + SS block
Working assumption:
· For beam failure recovery request transmission on PRACH, support using the resource that is CDM with other PRACH resources.
· Note that CDM means the same sequence design with PRACH preambles. 
· Note that the preambles for PRACH for beam failure recover request transmission are chosen from those for content-free PRACH operation in Rel-15
· Note: this feature is not intended to have any impact on design related to other PRACH resources
· Further consider whether TDM with other PRACH is needed


In this contribution, we share our views on beam recovery mechanism.
Discussions
[bookmark: OLE_LINK1]Quality measurement for beam failure detection
Beam recovery procedure occurs when control channel cannot reach a UE. In that sense, we think beam quality is defined based on a hypothetical PDCCH performance similar to LTE radio link monitoring (RLM).
Proposal 1:
· Beam quality is defined based on a hypothetical PDCCH performance

Beam failure recovery request transmission
Channel of beam recovery request transmission
In [5], the following options are discussed about how to use PUCCH or non-contention based PRACH.
1.	Configured with either PUCCH or PRACH
2.	Configured with both, and they are used whenever PUCCH resource or PRACH resource are available
3.	Configured with both but up to UE implementation on using which one.
Our preference is option 1 as we mentioned in [5].  
Proposal 2:
· UE is configured with either PUCCH or PRACH for beam recovery request transmission

RAN1 has already agreed non-contention based PRACH-like channel and PUCCH for beam recovery request transmission. Our view is that beam recovery procedure is similar to scheduling request (SR). Therefore, we prefer contention based PRACH and 4-step RACH procedure are also supported in beam recovery transmission.
Proposal 3:
· Contention based PRACH is supported for beam recovery request transmission as fallback case

Monitoring of gNB response
When a UE cannot receive PDCCH of gNB response to beam recovery request within a certain window or reach the maximum number of retransmissions, the UE notifies higher layer entities. In this case, in [6], it was proposed MAC triggers contention based RACH procedure upon reaching the maximum number of retransmission or upon reception of beam failure indication from physical layer and if UL is out of sync. We have a similar view for this case, therefore, we propose:
Proposal 4:
· When uplink is out-of-sync or when the request transmission reaches the maximum number of retransmission, MAC triggers contention based PRACH
Note that this may be handled as RLF.

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· Beam quality is defined based on a hypothetical PDCCH performance
Proposal 2:
· UE is configured with either PUCCH or PRACH for beam recovery request transmission
Proposal 3:
· Contention based PRACH is supported for beam recovery request transmission as fallback case
Proposal 4:
· When uplink is out-of-sync or when the request transmission reaches the maximum number of retransmission, MAC triggers contention based PRACH
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