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1. Offline agenda
In this offline session, we plan to discuss what remains “for further discussion” part during Thursday morning online session. The discussion is proposed to follow the following order:
· 2.3 Beam failure recovery timer 

· 2.4 contention-based RACH
2. Issues with RAN2 Impact
2.3 +Behaviour of beam failure recovery timer 
Agreement:

Behavior of Beam-failure-recovery-Timer

· Start Beam-failure-recovery-Timer upon beam failure detection event declared by UE

· Stop Beam-failure-recovery-Timer upon reception of gNB response for beam failure recovery request transmission
Include as part of LS to RAN2

Agreements:
· In case of unsuccessful recovery from beam failure, UE sends an indication to higher layers, and refrains from further beam failure recovery

· Relationship between RLF and unsuccessful beam failure recovery indication (if any) e.g. whether beam failure recovery procedure influences or is influenced by the RLF event
For further discussion:
· Unsuccessful recovery from beam failure is declared upon expiry of Beam-failure-recovery-Timer 

· Applies for contention free beam failure recovery

· FFS: Whether the declaration is made or upon reaching max. # of BFRQ transmissions.

· Per NR-AH1706 agreement, upon unsuccessful recovery from beam failure: “UE sends an indication to higher layers, and refrains from further beam failure recovery”
Offline agreement: 

· From RAN1 perspective, contention-free PRACH-based beam failure recovery is considered unsuccessful when one of the following conditions is met

· Down-select between

· Alt 1: 

· upon expiry of Beam-failure-recovery-Timer
· Alt 2:

· Upon expiry of Beam-failure-recovery-Timer 

· Upon reaching max. # of BFRQ transmissions

2.4 +Contention-based RACH

RAN2 has agreed to support contention-based RACH. Although RAN1 has no such agreement, RAN2’s decision essential does not conflict with RAN1’s design. What remains to be addressed is when to use contention-based RACH. During Thursday morning online discussion, the following proposal is to be discussed.
For further discussion:
Proposal 2.4: Introduce a RRC parameter to indicate to UE whether contention-based PRACH channel is used after non-contention-based BFRQ transmission for a max. # of times but not receiving gNB response

· The details of contention-based PRACH channel is up to RAN2 design, and will not be included in Rel-15 RAN1 design if RAN2 cannot finish the design in the scope of 2017 December drop.

· The RRC parameter can reuse link-reconfiguration-request with updated value range { CFRA, CFRA+CBRA }
Offline proposal: 

2.6 Clean-up of RRC parameters

There has been proposal that some of BFR-related RRC parameters are missing and some are not unnecessary. A summary table to capture the input from companies:

	
	Parameter
	Comment
	Corresp. para. in I.A.

	Unnecessary ones
	RACH-resource-mask-BFR
	[Ericsson] No corresponding one in initial access session

[MTK] RAN1 IA has informed RAN2 the need. Up to RAN2 design now
	

	Missing ones
	ra-PreambleIndexConfig-BFR
	The parameter was agreed in RAN1 but not reflected in current spec. One solution is to reuse the corresponding parameter for RACH configuration
	RACH-ConfigCommon :: prach-ConfigurationIndex

	
	prach-Msg1SubcarrierSpacing-BFR
	Subcarrier spacing for PRACH
	prach-Msg1SubcarrierSpacing

	
	prach-FDM-BFR
	# of RACH occasions in freq. domain at same time instance
	Prach-FDM

	
	ra-SearchSpace-BFR
	Search space for beam recovery request response
	ra-SearchSpace

	To-be-modified
	link-reconfiguration-request
	· Value range {PRACH, PUCCH} to be changed, since PUCCH is not supported
· New value range {CFRA, CBRA, none}
	


Proposal 2.6: TBD

	Company
	Comments 

	
	

	
	


3. Clarifications of 38.213 Section 6

During contribution review, the following points are raised as potential inconsistency between agreement and current version of spec. 

Issue 3: inconsistencies to be clarified in 38.213 Section 6
· Related to BFD and candidate beam threshold:

· For BFD, Qout,LR is a (BLER) value, not a set. [HW (R1-1800101), OPPO (R1-1800499)]

· For BFD, same BLER threshold for both SSB and CSI-RS [OPPO (R1-1800499)]

· For candidate beam threshold, UE applies L1-RSRP threshold Qin,LR [HW  (R1-1800101), Lenovo, MM (R1-1800402)]. 

· Refine the following wording about Beam-failure-candidate-beam-threshold [vivo  (R1-1800186)]
· The threshold Qout,LR corresponds to the default value of higher layer parameter RLM-IS-OOS-thresholdConfig and the L1-RSRP threshold value for candidate beam identification based on CSI-RS is configured by higher layer parameter Beam-failure-candidate-beam-threshold,
· Delete Qin_LR related descriptions [vivo  (R1-1800186)]
· Vague phrases such as “applies the threshold” should be clarified. It is necessary for the specification text to include details such as comparing [a specific performance metric] against [a specific threshold], declares beam failure under [a specific condition]. [HW  (R1-1800101)]

· Vague phrases such as “radio link quality” should be clarified. It is necessary for the specification text to be specific, e.g. use the channel quality of BLER/SINR for beam failure detection, the channel quality of L1-RSRP for new beam identification, as agreed. [HW (R1-1800101)]

· Issues related to first paragraph of Section 38.213 Section 6 (BFD set 
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· BFD set can include both CSI-RS and SSB, not simply one of them [Lenovo, MM (R1-1800402)]

· Configured CSI-RS in BFD set should have same QCL assumption with TCI applied for serving CORESET(s) [HW (R1-1800101)]

· The UE evaluates the radio quality for all elements in the set 
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 [Ericsson, (R1-1800700)].
· After receiving response to BFRQ, update 
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 to include 
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 [HW (R1-1800101)].
· Beam failure detection is done only on active TCI state(s) on  configured CORESETs for PDCCH reception (this should be more clearly indicated)

· The set 
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 should also include SSB.[vivo (R1-1800186)]
· Use specific QCL parameters rather than generic term QCL [OPPO (R1-1800499)]

· Clarify the association between selected new beam and PRACH resource [OPPO (R1-1800499)]

· gNB response window starts at n+4, if BFRQ TX is slot n [HW (R1-1800101)]

· PDCCH/PDSCH behavior after reception of gNB response is not yet captured [HW (R1-1800101), DoCoMo (R1-1800661)]
· RSs associated with a TCI state activated by an activation command [11, TS38.321] if the higher layer parameter TCI-StatesPDCCH has K>1 configured TCI states is monitored, instead of all K TCI states. [ZTE  (R1-1800111)]

· One non-beam failure instance indication is provided to higher layers, once the radio link quality is NOT worse than the threshold Qout,LR [ZTE (R1-1800111)]
>>>>>>>>>>>>>>>>Text Proposal (38.213 Section 6)>>>>>>>>>>>>>>>>>>>
A UE can be configured, for a serving cell, with a set 
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 of periodic CSI-RS resource configuration indexes by higher layer parameter Beam-Failure-Detection-RS-ResourceConfig and with a set 
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 of CSI-RS resource configuration indexes and/or SS/PBCH block indexes by higher layer parameter Candidate-Beam-RS-List for radio link quality measurements on the serving cell. The set 
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 of periodic CSI-RS resource configuration has the same QCL assumption with the TCI state applied for control resource sets. 
If the UE is not provided with higher layer parameter Beam-Failure-Detection-RS-ResourceConfig, the UE determines 
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 to include SS/PBCH blocks and/or periodic CSI-RS configurations with same values as the TCI state applied for higher layer parameter TCI-StatesPDCCH as 
for control resource sets that the UE is configured for monitoring PDCCH as described in Subclause 10.1. If the UE is not provided with higher layer parameter TCI-StatesPDCCH neither, the UE determines to include the SS/PBCH block(s) UE selected for RACH association and transmission during the initial access procedure
.
The physical layer in the UE shall assess the radio link quality according to the set 
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 of resource configurations against the threshold Qout,LR [10, TS 38.133]. The threshold Qout,LR and Qin,LR 
corresponds to the default value of higher layer parameter RLM-IS-OOS-thresholdConfig and the L1-RSRP threshold value for candidate beam identification based on CSI-RS is configured by higher layer parameter 
Beam-failure-candidate-beam-threshold, respectively. For the set
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, the UE shall assess the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions DM-RS monitored by the UE.
 The UE applies the configured Qin,LR threshold for the periodic CSI-RS resource and/or SS/PBCH blocks
. The UE applies the Qout,LR Qin,LR 
threshold for SS/PBCH blocks after scaling a SS/PBCH block transmission power with a value provided by higher layer parameter Pc_SS.
The physical layer in the UE shall, in slots where the radio link quality according to the set 
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 is assessed, provide an indication to higher layers when the radio link quality for all corresponding resource configurations in the set 
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 that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. 

The UE shall provide to higher layers information identifying periodic CSI-RS configuration index(s) and/or SS/PBCH block index(s) 
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 from the set 
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. whose L1-RSRP measurements are higher than the threshold Beam-failure-candidate-beam-threshold, along with associated L1-RSRP measruement.

A UE is configured with one control resource set by higher layer parameter Beam-failure-Recovery-Response-CORESET. The UE may receive from higher layers, by parameter Beam-failure-recovery-request-RACH-Resource, a configuration for a PRACH transmission as described in Subclause 8.1. After 4 slots from the slot of the PRACH transmission, With the PRACH transmission in slot n, from the slots n+4
, 
 the UE monitors PDCCH for a DCI format with CRC scrambled by C-RNTI, within a window configured by higher layer parameter Beam-failure-recovery-request-window, and receives PDSCH according to an antenna port quasi co-location associated with periodic CSI-RS configuration or SS/PBCH block with index 
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 in set 
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, 
in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET. The DM-RS ports of the monitored PDCCH and the corresponding PDSCH is quasi co-located with the periodic CSI-RS resource or SS/PBCH block 
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 from the set 
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 with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters.

Upon reception of a DCI format with CRC scrambled by C-RNTI, within a window configured by higher layer parameter Beam-failure-recovery-request-window, the UE should continue monitoring PDCCH in the control resource set configured by higher layer parameter Beam-failure-Recovery-Response-CORESET and assume the DM-RS ports of the PDCCH and the corresponding PDSCH are quasi co-located with  the periodic CSI-RS resource or SS/PBCH block 
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 with respect to delay spread, Doppler spread, Doppler shift, average delay, and spatial Rx parameters until the UE receives an indication of an antenna port quasi co-location for a reception of a DCI format with CRC scrambled by C-RNTI  in any other control resource set. 

>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

	Company
	Comments 

	
	

	
	


4. Issues without RAN2 Impact
4.1 CRS-RS for Beam failure detection 
PDCCH channel is 1-port channel. SSB and 1-port CSI-RS used for BFD fits better for PDCCH hypothetical evaluation. To include 2-port CSI-RS for BFD, additional efforts is required to establish a mapping table between 2-port CSI-RS and 1-port PDCCH. Besides, since RLM has assumed only 1-port CSI-RS for RLM purposes, introducing 2-port CSI-RS for BFD does not seem sensible.

Issue 4.1.2: No 2-port CSI-RS for BFD set

· Intel, MediaTek, QC
Proposal 4.1.2: For beam failure detection, no 2-port CSI-RS is used
	Company
	Comments 

	
	

	
	


4.3 CORESET monitoring behaviour during BFR procedure

4.3.1 CORESET(s) to be monitored during gNB response window

Issue 4.3.1: CORESET(s) to be monitored during gNB response window

· Old CORESET(s) + CORESET-BFR

· Ericsson, ZTE, CATT, InterDigital, Intel, LGE, Samsung

· CORESET-BFR only

· DCM, MediaTek, vivo, OPPO, HW, Lenovo/MM, QC, ASUS

· Old CORESET (if UE indicates new candidate that is nonactive TCI state in configured CORESETs for PDCCH monitoring

Proposal 4.3.1: Discuss whether UE should additionally monitor old CORESET(s) during gNB response window
· Note that current agreement requires UE to monitor CORESET-BFR in gNB response window
	Company
	Comments 

	Nokia
	UE performs beam failure detection on active TCI states (on CORESETS for PDCCH monitoring). In this case it may not be feasible to switch monitoring to CORESET-BFR 

	Ericsson
	This issue appears due to the agreement to have a separate CORESET-BFR. We have still not understood the motivation for the separate CORESET-BFR 

	
	


4.3.2 CORESET(s) to be monitored outside gNB response window, but between first BFRQ TX and gNB response reception

Issue 4.3.2: CORESET(s) to be monitored outside gNB response window, but between first BFRQ TX and gNB response reception

· Old CORESET(s)

· Ericsson, CATT, InterDigital, ZTE, Intel, LGE, Nokia, Samsung, ASUS

· None

· DCM, MediaTek, vivo, OPPO, HW/HiSilicon, Lenovo/MM

Proposal 4.3.2: discuss whether old CORESETs configured before beam failure detection should be monitored, outside gNB response window, but between first BFRQ TX and gNB response reception.
	Company
	Comments 

	
	

	
	


4.2 Candidate beam related

4.2.2 Additional BLER threshold for candidate beam

There are companies showing concerns that L1-RSRP may be serve as a good measure for selecting a new beam. Therefore, additional BLER threshold is proposed to be imposed.

Issue 4.2.2: Additionally imposing a BLER constraint on candidate beam selection

· ZTE, Nokia, CATT, HW
· Object: Intel, LGE, Lenovo/MM, Samsung, QC
Proposal 4.2.2: TBD
	Company
	Comments 

	
	

	
	


4.5 PUCCH for partial beam failure

Issue 4.5: PUCCH channel is reused for indicating a subset of BPL loss
· Reusing same resource/format/payload, but differentiate purposes by a state field

· HW, ZTE (only best-N beams are reported), Nokia (report N-best as configured by network), OPPO, 
· Reusing same resource/format/payload, but use a NW-configured RRC threshold for selecting failed beam and new beam

· AT&T

· No PUCCH in Rel-15

· QC, Ericsson, Intel, CATT, Samsung
Proposal 4.5: TBD
	Company
	Comments 

	Samsung
	The transmission of BPL loss is non-predictable. If we allow the UE to re-use the periodic beam reporting resource for that, the periodic beam reporting (that is the basis for beam management) could be totally screwed due to non-controllable UE behavior.

Furthermore, we do see some technical issues regarding the proposals on that. For example, P-beam reporting is based on CSI-RS #1~16 and one beam failure RS is SS/PBCH block #2. When the UE report one ID #2 back,   then the gNB does not whether #2 means CSI-RS or SS/PBCH block.   Furthermore, reported CRI and beam failure RS resource might use different bit-length. 

	
	


4.6 PUCCH for beam failure

Issue 4.6 

Support reusing the same PUCCH resource/PUCCH format/payload for beam reporting to carry beam failure recovery request information, e.g. recommended beam(s) and beam quality with different information state. Different information state should be defined to distinguish whether it is regular beam reporting or beam failure recovery request based on the same PUCCH format.

Support: HW

Proposal 4.6: TBD
	Company
	Comments 

	
	

	
	


4.7 Others

More raised issues are summarized below:

Issue 4.7: Others
· Clarify derivation of power offset between PDCCH and SSB [vivo]

· Support BFR in NSA (non-standalone) [DCM]

· For CORESET-BFR, TCI-present = ‘OFF’ [CATT]

· If new beam is an inactive TCI state for a current CORESET, UE monitors response from the CORESET with new TCI, instead of CORESET-BFR [Nokia]

· BFR procedure is self-contained in a single carrier [CATT]

· BFR procedure resume condition, after BFD [ZTE]

· Reconfigured/re-activated TCI for CORESET
· CORESET is re-indicated to another TCI
· BFD RS reconfiguration
· Candidate beam RS reconfiguration
Proposal 4.6: TBD
	Company
	Comments 
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