
3GPP TSG RAN WG1 Meeting 91 


R1-1720183
Reno, USA, November 27th – December 1st, 2017
Source:
CATT
Title:
Remaining issues on DL beam recovery
Agenda Item:
7.2.2.4
Document for:
Discussion and Decision
1. Background

This contribution summarizes our views on the remaining issues of beam failure recovery. This is a revision of R1-1717813. Previous agreements are captured below for reference. 
Agreement:
· gNB response is transmitted via a PDCCH addressed to C-RNTI
· FFS: DCI format for gNB response

· Dedicated CORESET(s) is applied for monitoring gNB response for BFRQ. The CORESET is down-selected from the following two alternatives:
· Alt 1: the same CORESET (s) as before beam failure

· Alt 2: dedicatedly configured CORESET for beam failure recovery.

Agreement:
Specification supports the CSI-RS + SS block case for the purpose of new candidate beam identification

· The above case is configured by gNB

· Note: a dedicated PRACH resource is configured to either an SSB or a CSI-RS resource

· Following two scenarios are supported when a UE is configured with CSI-RS + SSB

· Scenario 1: PRACHs are associated to SSBs only

· In this scenario, CSI-RS resources for new beam identification can be found from the QCL association to SSB(s).

· Scenario 2: Each of the multiple PRACHs is associated to either an SSB or a CSI-RS resource

· FFS: multiple SSB can be associated with the same uplink resource. 

Proposal:
· A beam recovery request can be transmitted if the number of consecutive detected beam failure instance exceeds a configured maximum number

· (Working assumption) If hypothetical PDCCH BLER is above a threshold, it is counted as beam failure instance

· Note: Beam failure is determined when all serving beams fail

· The candidate beam can be identified when metric X of candidate beam is higher than a threshold

· FFS: metric X

· 1 or 2 threshold values are introduced

· If 2 thresholds are introduced, one is for SSB and the other is for CSI-RS

· One of the following alternatives will be down-selected in RAN1#91

· Alt-1: Fixed value

· Alt-2: Configurable value by RRC signaling

· RAN2 should specify the RRC signaling to configuration of the threshold

· Note: for beam failure detection, the UE should aware the transmission power offset between CSI-RS and DMRS of PDCCH

· FFS other details.

Agreement:
· For gNB to uniquely identify UE identity from a beam failure recovery request transmission

· A PRACH sequence is configured to UE

Working Assumption:
· At least the following parameters should be configured for dedicated PRACH resources for beam failure recovery

· Per UE parameters

· Preamble sequence related parameters

· E.g., root sequence, cyclic shift, and preamble index

· Maximum number of transmissions

· Maximum number of power rampings

· Target received power

· Retransmission Tx power ramping step size

· Beam failure recovery timer 

· Per dedicated PRACH resource parameters

· Frequency location information

· Time location, if it is only a subset of all RACH symbols (e.g., PRACH mask)

· Associated SSB or CSI-RS information

· Note: as a starting point, use initial access preamble transmission mechanism and parameters. If any issue is identified, new mechanism can be introduced.

· No further RRC signalling for above UE parameters is required if reusing the same parameter as initial access  
Working Assumption:
Beam failure detection is determined based on the following quality measure:

· Hypothetical PDCCH BLER

Agreement:
· Support RRC configuration of a time duration for a time window and a dedicated CORESET for a UE to monitor gNB response for beam failure recovery request.
· UE assumes that the dedicated CORESET is spatial QCL’ed with DL RS of the UE-identified candidate beam in the beam failure recovery request.

· FFS: multiple dedicated CORESETs can be configured to a UE, where each CORESET can have different spatial QCL configuration

· Note: the time window is determined by a fixed time offset defined in the spec with respect to beam failure recovery request transmission and the RRC  configurable time duration starting from the fixed time offset. 

· FFS the value of fixed time offset k (slots).

2. Discussion

2.1. CORESET for gNB response
After UE reports BFRQ, UE monitors gNB response on a dedicated CORESET (different from the CORESET monitored prior to BFRQ transmission) assuming spatial QCL with the reported new alterative beam. The purpose of monitoring a dedicated CORESET, instead of the existing CORESET, is to avoid the error case where gNB fails to receive the BFRQ and keeps transmitting PDCCH on the old beam, while UE successfully decode the PDCCH assuming it is transmitted on the new beam. 
Since the spatial QCL assumption of gNB response monitoring dynamically changes at the UE, we do not see a clear advantage of configuring multiple CORESETS with RRC configured spatial QCL assumption. Artificially imposing a hardcoded linkage between the CORESET and their Tx beam incurs scheduling restriction at the gNB in selecting the control resources for sending BFRQ response, making it more difficult for the gNB to optimize the DL control resources. A single CORESET is more flexible.  
Proposal
· UE monitors a single dedicated CORESET for gNB response.  
The fixed timing offset between the instance of BFRQ transmission and the start of gNB response monitoring window is FFS. We do not have a very strong opinion on this, although we note that it is not essential for gNB to send a response immediately following the BFRQ transmission from UE (e.g. offset = 1). In that sense, an offset value larger than 1 slot is acceptable. It may also be possible to align the offset with the delay between msg1/msg2 in initial access. 
Proposal: 
· Use the same offset value for msg1/msg2 in initial access, unless justified by strong technical benefits otherwise. 
2.2. Metric for beam failure
Hypothetical PDCCH BLER was agreed as the working assumption for beam failure measurement. We propose to confirm the working assumption. A fixed PDCCH BLER target is sufficient. 
Proposal: 
· Confirm the working assumption that beam failure metric is hypothetical PDCCH BLER. 

· Adopt a fixed BLER threshold for beam failure detection.
2.3. Metric for new beam identification

Whether the new alternative beam is chosen based on PDCCH BLER, or RSRP, is FFS. 

Upon BRFQ, gNB should switch to the new beam reported by the UE, for future PDCCH transmission. The new beam therefore should satisfy PDCCH requirement, e.g. BLER threshold. If the new beam cannot reach the UE, it should not be even be reported by the UE, as it only misleads the gNB. 
RSRP is not preferable due to the following reasons: 
· RSRP does not reflect the absolute PDCCH BLER.  
· A beam, whose RSRP meets the target, does not ensure PDCCH can reach the UE. Switching to that beam does not guarantee that beam failure is recovered. 
· The argument that RSRP is used for beam reporting and therefore should also be used for new beam identification is unsound. 
· Beam reporting is to find the “relatively strong” beam – gNB uses the strongest beam for DL transmission in a “best-effort” manner, irrespective whether its absolute quality is good enough. As long as gNB knows it is the “best” beam it will simply use it for PDSCH. However for PDCCH, gNB needs to know the “absolutely strong” beam which must reach the UE, otherwise gNB won’t bother to configure PDCCH on that beam at all. This must be based on BLER. 
· UE falsely reporting a beam not meeting the BLER target will result in many problems. 
· First, it results in unnecessary BFRQ reporting, increased UL interference, and wasted UL resource. 
· Secondly, it misleads gNB to switch to erroneous DL control beams, increasing DL interference, clogging PDCCH resources, and complicating gNB scheduling. 
· A ping-pong effect is envisioned if beam failure monitoring and new beam identification are based on different performance metrics.
Proposal: New beam identification is to be based on PDCCH BLER. 
3. Conclusion
Remaining issues on DL beam recovery are discussed in this contribution. Our views are summarized below:
Proposal:  

· UE monitors a single dedicated CORESET for gNB response.  
· Use the same offset value for msg1/msg2 in initial access, unless justified by strong benefits otherwise. 
· Confirm the working assumption that beam failure metric is hypothetical PDCCH BLER. Adopt a fixed BLER threshold.

· New beam identification is to be based on PDCCH BLER. 
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