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Beam reporting for MTRP
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Rel-15 introduced beam reporting, named L1-RSRP reporting, under the CSI framework. A UE measures RSRP of all CSI-RS and/or SSB resources associated with a CSI reporting setting and reports CRI and L1-RSRP when the reportQuantity is set to “cri-RSRP” or “ssb-Index-RSRP”. When the UE is configured with non-group-based beam reporting, the UE shall report in a single beam report a number of different beam indices, i.e., CRIs or SSBRIs for each CSI report setting; when the UE is configured with group-based beam reporting, the UE shall report in a single beam report two different beam indices for each CSI report setting, assuming the reported beam pair can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple spatial domain receive filters by multiple Rx panels. Rel-16 further introduced L1-SINR reporting to inform the gNB the best beams taking into account inter-beam interference. 
[bookmark: _Hlk53999024]Beam reporting framework for MTRP
In Rel-16, both ideal backhaul and non-ideal backhaul are considered for MTRP with same beam reporting framework as Rel-15. The MTRP transmission defined in Rel-16 such as NCJT, URLLC SDM, FDM schemes require simultaneous reception by the UE. And some UEs have the capability to activate multiple Rx panels indicating that the UE can connect to and receive from different TRPs with multiple Rx panels simultaneously. Beam reporting for MTRP should take all above into account.
Rel-17 MTRP beam reporting enhancement should take into account both ideal backhaul and non-ideal backhaul scenarios to support simultaneous reception at the UE side.
In the existing CSI framework of one CSI reporting setting associating with a CSI resource setting, the UE cannot distinguish the CSI-RS resources and/or SSB resources from different TRPs so that it may report beam indices from same TRP or different TRPs according to L1-RSRP/L1-SINR, unless the network deliberately configures the CSI-RS resources and/or SSB resources of a single TRP in each individual CSI-RS resource setting associated with one CSI reporting setting. On the other hand, current specification has no restriction on a UE to report optimal beam indices received by a single Rx panel or multiple Rx panels. The network shall not assume that the reported non-group-based beams from different beam reports can be simultaneously received by the UE. Therefore, when CSI-RS/SSB resources from different TRPs are configured in one CSI resource setting, beam selection for DPS among multiple TRPs can be achieved by the existing non-group-based beam reporting framework. For group-based beam reporting, the UE still has no idea whether the reported two different beam indices in a group are from two TRPs or not. Thus, current CSI framework is not perfectly suitable to beam reporting for MTRP.
As for the problem above, an agreement about beam reporting enhancement was reached in RAN1#102-e meeting as follows [1].
Agreement
For L1-RSRP, consider measurement / reporting enhancement to facilitate inter-TRP beam pairing 
· Option-1: Group-based reporting,  
· e.g., beam restriction to facilitate inter-TRP pairing.
· Option-2: Non-group-based reporting






The target of the agreement is to facilitate inter-TRP beam pairing, no matter the reporting scheme is group-based reporting or non-group-based reporting.  First of all, it may be good to let the UE clearly know the TRP to which the CSI-RS/SSB resources belong to let the UE distinguish the beams from different TRPs, and decide optimal beam pairs from different TRPs that can be simultaneously received and report the beam indices of the beam pair. This can be done in several ways which are similar to the CSI enhancement for MTRP in [2]:
Option 1: configure more than one CSI resource setting for beam management associated with one CSI reporting setting, each CSI resource setting configured with the CSI-RS/SSB resources from one TRP.
Option 2: configure more than one CSI resource set in one CSI resource setting for beam management, each CSI resource set configured with the CSI-RS/SSB resources from one TRP.
Option 3: associate more than one CSI reporting setting, each associated with a CSI resource setting for beam management configured with the CSI-RS/SSB resources from one TRP.
All of above options can be applied to ideal backhaul MTRP because beam reporting to either TRP can be shared to the other one with negligible latency. But the changes to the current beam reporting framework caused by the implementation of the three options are different. As for option 1, the number of CSI resource settings for beam management associating with a CSI report setting increases from 1 to the number of TRPs and the CSI-RS/SSB resources will be grouped into each CSI resource setting. As for option 2, the number of CSI resource settings for beam management in a CSI report setting will not change, but the CSI-RS/SSB resources will be grouped into each CSI resource set. As for option 3, there is no change except that multiple CSI report settings need to be explicitly associated.
But for non-ideal backhaul MTRPs, it is desired that each TRP can receive the beam report from the UE separately. In this case, a CSI configuration like Option 1 or Option 2 with group-based beam reporting for each CSI reporting setting is not suitable to non-ideal backhaul scenarios. If the UE periodically reports the group-based beam pair only to one TRP, the TRP receiving the beam report has to periodically transfer the beam report information to the other TRP, this would cause some network burden and certain latency. If the UE repeats the beam report transmission to different TRPs, redundancy and part of useless beam information for either TRP has to be transmitted. 
Therefore, separate CSI configuration like Option 3 with separate beam reports to different TRPs realizes group-based beam reporting under the non-group-based beam reporting framework is more suitable to non-ideal backhaul scenarios by configuring CSI-RS/SSB resources from a single TRP in each CSI reporting setting. With the association of multiple CSI reporting settings, the UE should report partial beam information of each optimal beam pairs in separate beam reports with dependency assuming that any beam pair can be simultaneously received by the UE itself. When the UE is configured with associated CSI report settings for beam report, the UE measures the L1-RSRP of the CSI-RS/SSB resources associated to each individual CSI reporting setting and reports one beam information of one beam pair in a separate beam report. In this case, all of the beam information in a beam report is useful because the corresponding CSI-RS/SSB resources only associate with the specific TRP, and any beam pair from separate beam reports can be simultaneously received by the UE, which can decrease payload compared with that of group-based reporting.
For example, as shown in Figure 1, a UE is configured with six CSI-RS resources, where CSI-RS resource #1~#3 are for TRP1 and CSI-RS#4~#6 are for TRP2, and UE also has two Rx panels. If configured two separate CSI reporting setting are associated as Option 3, UE reports two different beams CRI#1, CRI#3 at time t1 and then reports another two different beams CRI#5, CRI#6 at time t2. The two beams CRI#5, CRI#6 in the second beam report need to meet the following requirement to achieve simultaneous transmission from two TRPs and simultaneous reception by UE according to combination with the first reported beams CRI#1, CRI#3:
Any two reported beams from separate beam reports can be received simultaneously by UE, e.g., following four beam pairs can be grouped (CRI#1, CRI#5), (CRI#1, CRI#6), (CRI#3, CRI#5), and (CRI#3, CRI#6).


[bookmark: _Ref54366948]Beam report for two TRPs and UE with two panels 
When two TRPs receiving their own beam report, above-listed four beam pairs can be scheduled for data transmission, which can be achieved by either reporting four beam pairs with eight beam indices via group-based beam reporting, or two beam reports with only four beam indices via non-group-based reporting. So, compared with group-based beam reporting, non-group-based beam reporting as given above has the advantage of payload reduction especially when the number of beams per beam report increases.
There are some potential issues that need to be determined in above scheme of non-group-based beam reporting. One issue is the method to associate multiple CSI reporting settings. There are several ways to solve it. For example, the CSI reporting settings with the same configured index are associated with each other, or associating the CSI reporting settings with a CORESETPoolindex. Another issue is related to how the two reports to the two TRPs are dependent on each other. One clarification could be UE always assumes the latest beam reports to the two TRPs should satisfy the simultaneous reception restriction if there are some timing difference (e.g., the two reports are in two slots) between the two beam reports 
Support association of different CSI report settings, each corresponding to a TRP, and UE can simultaneously receive any two reported beams in separate beam reports based on associated CSI report settings.
Discussion on related issues 
In RAN1#102-e meeting [1], an agreement on some related issues which need to be further evaluated and studied was achieved as follows. 
Agreement
Evaluate and study at least but not limited to the following issues for multi-beam enhancement
· Issue 1: Consideration of inter-beam interference
· Issue 2: For group-based reporting, increased number of groups and/or beams per group
· Issue 3: UE Rx panel related beam measurement/report
· NOTE: “UE panel” is used for discussion purpose only








For Issue 1, when UE measures the CSI-RS/SSB resources, the result of L1-SINR may reflect the inter-beam interference, but it can’t reflect the quality of the simultaneous reception. For example, in the NCJT scenario, the interference between different beams does not necessarily correspond to the effective channel quality if simultaneously received by two Rx panels. L1-SINR value measured as strong interference between two beams may also imply that the two beams contribute to higher spatial diversity and angular spread that might help increase the throughput. For SDM, the factors such as received signal power, spatial diversity, spatial correlation determine the MIMO performance, which cannot be reflected by the simply computed L1-SINR. On the other hand, NCJT-based CQI feedback which is the potential enhancement for MTRP CSI could also reflect whether two beams are suitable for grouping. Thus, L1-RSRP discussion should be prioritized in Rel-17.
For beam measurement, L1-RSRP reporting is prioritized, and enhanced CQI feedback may reflect inter-beam interference
For Issue 2, group-based beam reporting defined in Rel-15 is naturally ready for MTRP, but reporting only one beam pair limits the scheduling flexibility especially for FR2.We support to increase the reported number of paired beams through associating multiple CSI report settings like above: the beam pairs combined from separate beam reports can be simultaneously received by UE. The flexibility of scheduling can thus be increased.
Supports non-group-based beam report enhancement to increase of number of reported beam pairs that could be simultaneously received by the UE.
For Issue 3, UE Rx panel related beam measurement/report is useful for MPUE. For example, when a UE is configured with non-group-based report, feeding back Rx panel-related information, such as Panel ID or other indices, to TRP can help the network to determine whether two beams are suitable for simultaneous reception. 
  Supports to introduce panel ID in non-group-based beam report.
Beam failure recovery for MTRP
[bookmark: _Hlk54253518]In RAN1#102-e meeting [1], following agreement on BFR for MTRP was achieved.
	Agreement
· Evaluate enhancement to enable per-TRP based beam failure recovery starting with Rel-15/16 BFR as the baseline.
· Consider following potential enhancement aspects to enable per-TRP based beam failure recovery 
· Issue 1: TRP-specific BFD
· Issue 2: TRP-specific new candidate beam identification
· Issue 3: TRP-specific BFRQ
· Issue 4: gNB response enhancement
· Issue 5: UE behavior on QCL/spatial relation assumption/UL power control for DL and UL channels/RSs after receiving gNB response



Rel-16 has specified two types of MTRP operation: single-DCI-based MTRP and multi-DCI-based MTRP, both of which should be considered for BFR enhancement. Even though single-DCI-based MTRP is designed to conquer the possible blockage happened in FR2 by transmitting different layers or frequency resources of a PDSCH or PDSCH transmission occasions from two TRPs, the network would achieve more reliable PDCCH transmission or better PDSCH/PUSCH transmission scheme if the network was able to know beam failure of the radio link between either TRP and the UE in time.
In multi-DCI-based MTRP operation, TRP can be identified explicitly by the configured CORESETPoolIndex. However, it is not the case for single-DCI-based MTRP scenario to distinguish TRPs without explicit TRP index for use. A common TRP-specific BFR framework for both single-DCI-based MTRP and multi-DCI-based MTRP is desired to make this feature more useful.
BFR procedure may be different from legacy procedure considering the number of beam links in beam failure, as when BFR occurs in one of the TRPs, there is another beam link still on so that BFRQ and BFRR can be transmitted by the good radio link, while it is not the case for BFR occurring in both TRPs.
BFR is a feature that requires close interaction between PHY layer and high layer such as MAC layer. For example, BFD and beam failure declaration is a combined L1/L2 procedure where MAC layer declares beam failure based on the BFIs provided by L1, new candidate beam is selected by MAC layer based on L1-RSRP measurements provided by the PHY layer, and finally unsuccessful beam recovery leads to declaration of RLF and subsequent RRC level recovery procedure. If TRP-specific BFR is supported, higher layer work may be needed. Independent BFI counting and beam failure declaration may be performed on TRP level, new candidate beam may be selected from candidate beams other than the two TRPs for current transmission, beam reset may consider the number of TRPs in beam failure and MTRP mode. RAN2’s work is expected to support TRP-specific BFR procedures.
TRP-specific BFR should be applicable to both multi-DCI-based MTRP and single-DCI-based MTRP.
Consider BFR for both partial TRP and all TRPs.
Send LS to RAN2 to inform RAN1’s intention on supporting TRP-specific BFR procedures.
Issue 1: TRP-specific BFD-RS
No matter it is single-DCI-based MTRP or multi-DCI-based MTRP, two sets of BFD-RS, e.g., , , can be configured by the higher layer parameter failureDetectionResources, each set consisting of the BFD-RS(s) associating to one TRP. In such cases, the UE can indicate to the MAC layer a beam failure event when the hypothetical error rate measurements of all BFD-RSs in either BFD-RS set are below the threshold.
From MAC layer perspective, dedicated counter and timer per TRP or BFD RS set may be needed to process TRP-specific BFR separately. If it decides to use TRP-specific counter and timer, MAC layer would require PHY layer to indicate the ID of the TRP or BFD RS set in failure in BFI to let the MAC layer process on the corresponding counter and timer accordingly. Anyhow, it is up to RAN2 design on the TRP-specific beam failure event declaration with TRP-specific BFD-RS configuration.
For TRP-specific BFR for multi-DCI-based MTRP and single-DCI-based MTRP, two sets of BFD-RS can be configured, each containing BFD-RS for one TRP.
Issue 2: TRP-specific new candidate beam identification
To fully leverage the benefit of MTRP operation, UE should be able to freely select the optimal TRPs that can provide the good radio links. New candidate beams of more other TRPs can be configured in the candidate beam set. 
If BFR occurs for one TRP, it is desired to select a new beam other than the one pointing to the TRP in good radio link, trying to maintain radio links to two TRPs for the sake of the reliability or throughput by MTRP operation. To achieve this, TRP-specific candidate beam sets can be configured to tell the UE the valid candidate beams for either TRP/BFD-RS set from which the UE can select. For example, two candidate beam sets can be configured, each associating with a BFD-RS set and including the candidate beams of more TRPs that the UE can select. Or the UE can be configured multiple TRP-specific candidate beam sets and avoids new beam selection from the candidate set associating with the TRP/BFD-RS set that is in beam failure. In this way, the UE can select one new beam out of the candidate beam set(s) except the beam link pair that is in use to the TRP in good radio link, rather than limiting to the beam of the TRP in beam failure. Otherwise, restricting the new candidate beam of the TRP in beam failure will achieve the inferior performance to the free selection case.
However, whether the new candidate beam can be the beam with the TRP still in good radio link other than the one still in use needs further study. If it is allowed, the network would fall back to single TRP transmission once the new candidate beam is selected as the beam of the TRP in good radio link.
For the case of BFR of both TRPs, UE can still follow existing behavior to find a single new beam and use the existing CFRA-based BFRQ procedure. Otherwise, the UE would have to report more new beam indices by RACH which consumes more RACH resources.
For TRP-specific new candidate beam identification,
Support TRP/BFD-RS set specific candidate beam sets configuration.
If BFR occurs for one TRP, the UE select a new beam other than the one pointing to the TRP in good radio link.
For the case when both TRPs fail, UE can still follow existing behavior to find a single new beam and use the existing CFRA-based BFRQ procedure.
Issue 3: TRP-specific BFRQ
One of the benefits of TRP-specific BFR is that a UE connecting with multiple TRPs can help itself avoid the break of all radio links. This can also be reflected by the beam failure recovery request reliability. The BFRQ can be transmitted through the good radio link to the TRP not in beam failure.
Case of BFR of one TRP
Similar to SCell BFR, when BFR occurs for one TRP, MAC CE-based BFRQ transmission can be firstly used to carry more beam failure information, such as the BFD-RS set ID of the TRP in beam failure. Having the network acknowledge the TRP in beam failure is useful to let the network use the good TRP to maintain the good radio link and recover the failed one. PUSCH MAC CE transmission can be on any first PUSCH or on the first PUSCH towards the TRP in good radio link.
A UE can also be configured with two PUCCH-BFR resources, each associating with a TRP/BFD-RS set. When the UE decides to transmit SR on PUCCH-BFR to request a UL grant for MAC CE with BFRQ, the UE can select the PUCCH-BFR resource corresponding to the TRP in beam failure to inform the network which TRP is in beam failure. In addition, the UE can apply the beam towards the good TRP for the PUCCH-BFR transmission.
Case of BFR of both TRPs
For the cased of BFR of both TRPs, there is no need to inform the network which TRP is in beam failure so the legacy BFRQ procedure for single TRP can be applied, i.e., using CFRA if CFRA RACH resource has been configured for BFR and a new beam is found, or using CBRA. When the network receives BFRQ on RACH, it knows that both TRPs are in beam failure.
As a more common case, BFR would not happen to both TRPs simultaneously. That is, for instance, BFR could happen to TRP1 when TRP2 is in the process of declaring a beam failure or sending BFRQ. For such cases, the UE can stop the BFRQ procedure to save the BFRQ effort and power, for example, the UE will stop transmitting the MAC CE before its actual transmission and perform RACH procedure as described above.
For TRP-specific BFRQ,
For the case of BFR of one TRP, use MAC CE to transmit the BFRQ carrying the ID of TRP/BFD-RS set in beam failure and new beam indicator.
For the case of BFR of one TRP, the PUSCH transmitting the MAC CE for BFRQ can be selected towards the TRP in good radio link.
Support TRP/BFD-RS set specific PUCCH-BFR resources configuration.
For the case of BFR of both TRPs, use the CFRA or CBRA to transmit the BFRQ.
Issue 4: gNB response enhancement
For the case of BFR of one TRP, after the UE transmits the BFRQ carrying the new beam with a first PUSCH MAC CE, it can either monitor PDCCH for the scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value as the behavior designed for SCell beam failure. As another option, allowing a quick beam link re-establishment by the other good beam link, the network can directly indicate new beams through MAC CE activation command for the CORESET(s) related to the BFD-RS set in beam failure by the TRP in good radio link, or re-configure the CORESETs by RRC signaling after the network detects a MAC CE with BFRQ. In addition, when the network receives the BFRQ it may trigger a beam measurement and reporting procedure to the UE by the good beam link, without any response to the BFRQ. This will enable fast beam searching to re-establish the failed beam link as soon as possible.
When UE detects both beam links to two TRPs fail, legacy process on receiving the network response can be applied if only one new beam has been reported in the BFRQ. 
For the case of BFR of one TRP,
the UE may or may not receive the BFRR after sending the BFRQ.
the UE can receive BFRR by legacy procedure for MAC CE based BFRQ.
For the case of BFR of one TRP, a UE can receive the following signaling without BFRR:
· a MAC CE activation command to update the TCI states for the CORESET(s) related to the TRP/BFD-RS set in beam failure; or
· a higher layer configuration of the CORESET(s) relating to the TRP/BFD-RS set in beam failure.
Issue 5: beam reset upon receiving BFRR and not receiving BFRR
Beam reset upon receiving BFRR should consider the MTRP mode and the number of beam links in failure, because multi-DCI-based MTRP maintains two CORESET groups associating with two CORESETPoolIndex, while it is not the case for single-DCI-based MTRP.
For a UE operating with multi-DCI-based MTRP, and in the case of BFR of one TRP, if it has found and reported the new beam, the UE may reset the beams to the new beam for PDCCH and PDSCH reception, associating with the CORESETPoolIndex which has been declared beam failure until the UE receives a new MAC CE activation command or RRC reconfiguration. If the UE has not received any BFRR during a time window it can turn the receiving beam for the CORESET of the PDCCH monitoring back to the original beam.
For single-DCI-based MTRP scenarios, the network can switch the PDCCH transmission to the CORESET which keeps good beam link by itself. What’s more, if the network wants to maintain multiple beam links for CORESETs to provide higher reliability, the CORESETs in beam failure can be used together with those CORESETs in good beam link. That is, the UE can still monitor the CORESETs in good beam link and reset the beam to the new beam for the CORESETs in beam failure.
When both TRPs are in beam failure, the UE can fall back to single TRP reception assuming the PDCCH and PDSCH reception QCLed with the reported new beam starting from a certain time after receiving the BFRR. When multi-DCI-based MTRP operation falls back to single TRP transmission, one of the two CORESETPoolIndexes can survive, and all CORESETs associating to the surviving CORESETPoolIndex apply the QCL of new beam.
[bookmark: _Hlk54426200]For a UE operating with multi-DCI-based MTRP, if it has reported the new beam, the UE may reset the beams of the channels from the sometime after receiving BFRR until it receives a new MAC CE activation command or RRC reconfiguration,
[bookmark: _Hlk54415521]For the case of BFR of one TRP, the UE may reset the beam to the new beam for the PDCCH and PDSCH associating with the CORESETPoolIndex which has been declared beam failure.
For the case of both TRPs in beam failure, the UE can fall back to single TRP reception, resetting the beam to the new beam for all CORESETs associating to one CORESETPoolindex.
For a UE operating with single-DCI-based MTRP, if it has reported the new beam, the UE may reset the beams of the channels until it receives a new MAC CE activation command or RRC reconfiguration,
For the case of BFR of one TRP, the UE may monitor CORESETs in good beam link and reset the beam to the new beam for those CORESETs in beam failure.
For the case of both TRPs in beam failure, the UE can fall back to single TRP reception, resetting the beam to the new beam for all CORESETs.
For the case a UE does not receive BFRR within a time window, the UE terminates the TRP-specific BFR procedure.
Conclusion
In this contribution, we analyze enhancements of beam management for MTRP in Rel-17, including beam reporting and TRP-specific BFR. To summarize, we have following proposals.
1. Rel-17 MTRP beam reporting enhancement should take into account both ideal backhaul and non-ideal backhaul scenarios to support simultaneous reception at the UE side.
Support association of different CSI report settings, each corresponding to a TRP, and UE can simultaneously receive any two reported beams in separate beam reports based on associated CSI report settings
For beam measurement, L1-RSRP reporting is prioritized, and enhanced CQI feedback may reflect inter-beam interference
Supports non-group-based beam report enhancement to increase of number of reported beam pairs that could be simultaneously received by the UE.
  Supports to introduce panel ID in non-group-based beam report.
TRP-specific BFR should be applicable to both multi-DCI-based MTRP and single-DCI-based MTRP.
Consider BFR for both partial TRP and all TRPs.
Send LS to RAN2 to inform RAN1’s intention on supporting TRP-specific BFR procedures.
For TRP-specific BFR for multi-DCI-based MTRP and single-DCI-based MTRP, two sets of BFD-RS can be configured, each containing BFD-RS for one TRP.
For TRP-specific new candidate beam identification,
Support TRP/BFD-RS set specific candidate beam sets configuration.
If BFR occurs for one TRP, the UE select a new beam other than the one pointing to the TRP in good radio link.
For the case when both TRPs fail, UE can still follow existing behavior to find a single new beam and use the existing CFRA-based BFRQ procedure.
For TRP-specific BFRQ,
For the case of BFR of one TRP, use MAC CE to transmit the BFRQ carrying the ID of TRP/BFD-RS set in beam failure and new beam indicator.
For the case of BFR of one TRP, the PUSCH transmitting the MAC CE for BFRQ can be selected towards the TRP in good radio link.
Support TRP/BFD-RS set specific PUCCH-BFR resources configuration.
For the case of BFR of both TRPs, use the CFRA or CBRA to transmit the BFRQ.
When UE detects both beam links to two TRPs fail, legacy process on receiving the network response can be applied if only one new beam has been reported in the BFRQ. 
For the case of BFR of one TRP,
the UE may or may not receive the BFRR after sending the BFRQ.
the UE can receive BFRR by legacy procedure for MAC CE based BFRQ.
For the case of BFR of one TRP, a UE can receive the following signaling without BFRR:
· a MAC CE activation command to update the TCI states for the CORESET(s) related to the TRP/BFD-RS set in beam failure; or
· a higher layer configuration of the CORESET(s) relating to the TRP/BFD-RS set in beam failure.
For a UE operating with multi-DCI-based MTRP, if it has reported the new beam, the UE may reset the beams of the channels from the sometime after receiving BFRR until it receives a new MAC CE activation command or RRC reconfiguration,
For the case of BFR of one TRP, the UE may reset the beam to the new beam for the PDCCH and PDSCH associating with the CORESETPoolIndex which has been declared beam failure.
For the case of both TRPs in beam failure, the UE can fall back to single TRP reception, resetting the beam to the new beam for all CORESETs associating to one CORESETPoolindex.
For a UE operating with single-DCI-based MTRP, if it has reported the new beam, the UE may reset the beams of the channels until it receives a new MAC CE activation command or RRC reconfiguration,
For the case of BFR of one TRP, the UE may monitor CORESETs in good beam link and reset the beam to the new beam for those CORESETs in beam failure or the CORESET-BFR.
For the case of both TRPs in beam failure, the UE can fall back to single TRP reception, resetting the beam to the new beam for all CORESETs.
For the case a UE does not receive BFRR within a time window, the UE terminates the TRP-specific BFR procedure.
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