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The beam management AI of the WI on NR extension up to 71 GHz was finished in the latest RAN1 #107-e meeting with the following outcome [1]:
	Agreement
For Case 2 for single TRP and PDSCH scheduling offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rule is applied for each PDSCH < timeDurationForQCL:
· The UE may assume that the DM-RS ports of a PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH ≥ timeDurationForQCL:
· Note: there might be no need for specification impact from this agreement
Agreement
For multi-TRP with multi-PDSCH scheduling and offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rules are applied for each PDSCH with scheduling offset < timeDurationForQCL:
-    If a UE is configured with enableDefaultTCI-StatePerCoresetPoolIndex and the UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoolIndex in different ControlResourceSets, 
-    the UE may assume that the DM-RS ports of PDSCH associated with a value of coresetPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId among CORESETs, which are configured with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of coresetPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH with scheduling offset ≥ timeDurationForQCL.
Agreement
For multi-TRP with multi-PDSCH scheduling and offset for any scheduled PDSCH < timeDurationForQCL 
· Multiple QCL assumptions are applied as per Rel-16
· The following Rel-16 rules are applied for each PDSCH with scheduling offset < timeDurationForQCL:
-    If a UE is configured with enableTwoDefaultTCI-States, and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH or PDSCH transmission occasions of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. When the UE is configured by higher layer parameter repetitionScheme set to 'tdmSchemeA' or is configured with higher layer parameter repetitionNumber, and the offset between the reception of the DL DCI and the first PDSCH transmission occasion is less than the threshold timeDurationForQCL, the mapping of the TCI states to PDSCH transmission occasions is determined according to clause 5.1.2.1 by replacing the indicated TCI states with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states based on the activated TCI states in the slot with the first PDSCH transmission occasion.
· The Rel-16 rule corresponding to tci-PresentInDCI present and not present is applied for each PDSCH with scheduling offset ≥ timeDurationForQCL.


In this contribution, we discuss some of the remaining aspects related to beam management for NR up to 71 GHz WI.
Remaining Issues on Beam Management
In RAN1 #107-e meeting, the decision on the minimum guard period between two SRS resources (i.e., Y number of OFDM symbols) for SCS 480 kHz/960 kHz was postponed till the feedback from RAN4 group. However, the time interval required from the UE for antenna switching was not discussed in the latest RAN4 meeting. In the absence of the recommended Y values from RAN4, it’s proposed to agree on a tentative Y value for SCS 480 kHz/960 kHz in RAN1. Currently, Y is equal to 1 symbol for FR1 and Y is equal to 2 symbols for FR2-1 (see Table 6.2.1.2-1 from TS 38.214 [2]). For SCS 480 kHz and 960 kHz a simple scaling of 2 symbols from SCS 120 kHz will result in the guard period of 8 symbols and 16 symbols, respectively, which are rather big numbers (for SCS 960 kHz, Y even exceeds the NR slot duration). This may result in problems with SRS mapping within a slot. Therefore, to minimize the specification impact it’s proposed to keep Y=2 for both SCS 480 kHz and 960 kHz.
To account for the future feedback from RAN4, it’s proposed to introduce an optional UE capability for guard period of SRS antenna switching for SCS 480 kHz and 960 kHz. It’s assumed that without this capability reported, the guard period is equal to the minimal value Y=2, otherwise, the value indicated in the capability signalling is used.
Proposal 1: The minimal guard period between SRS resources for antenna switching for SCS 480 kHz and 960 kHz is Y=2.
Proposal 2: Depending on the availability of RAN4 feedback on antenna switching time requirements for a UE, introduce an optional UE capability for guard period of SRS antenna switching. When this capability is not reported, the minimal value of Y=2 is assumed for the guard period for antenna switching between SRS resources with SCS 480 kHz and 960 kHz. Otherwise, the value indicated in the capability signalling is used.

Another aspect, which was actively discussed during previous RAN1 #107-e meeting, was further clarification of the definition of maxNumberRxTxBeamSwitchDL parameter. Particularly, it was suggested to account UL/DL and DL/UL switches within the same beam as a part of this parameter. This new definition of maxNumberRxTxBeamSwitcDL is not preferred. May be a separate parameter could be considered for counting UL/DL and DL/UL switches.
Proposal 3: Do not change the definition of maxNumberRxTxBeamSwitchDL parameter.

An introduction of UE capability for beam switching is an aspect a discussion around which was not concluded during RAN1 #107-e meeting. Regarding this aspect, we would like to share our understanding that a UE reports a certain amount of time it needs to switch a beam, and the serving gNB decides whether it’s needed to configure a time gap for the UE between certain adjacent signals/channels based on the reported value. It is safe to allocate at least 1 symbol gap for beam switching for both 480 kHz and 960 kHz.
Also, in RAN1 #107-e meeting, a discussion happened around an expected behavior of UE, which indicates a need for beam switching gap, in different cases depending on the assumptions on QCL Type-D source RS for adjacent signals/channels. However, our understanding is that RAN1 efforts to define the UE behavior for all cases are a bit redundant since the serving gNB, after receiving the UE capability for beam switch time, is aware about the potentially needed gaps. In this case, a simple following to the rules of 3GPP TS 38.306, which state that “the network needs to respect the signalled UE radio access capabilities when configuring the UE and when scheduling the UE” [3], is enough.
Proposal 4: Support UE capability signaling for beam switching time. The signaling may indicate a UE needs at least 1 symbol gap for both 480 kHz and 960 kHz.

The discussion on enhancements of periodic RS transmission was put hold in the last RAN1 meeting of the WI on NR extension up to 71 GHz. Therefore, it’s possible to discuss such enhancements during the maintenance of Rel-17 NR extension up to 71 GHz. However, we still prefer to rely on the existing well-defined procedures for beam failure detection (BFD) and beam failure recovery (BFR) as they could be used by the UE to implicitly determine highly congested Tx beam and select another one less congested. Particularly, multiple LBT failures, happened at L1 during the configured time interval (determined by the BFD timer), cause a number of beam failure indications at MAC level so that the threshold beamFailureInstanceMaxCount is exceeded and BFR is triggered. These multiple LBT failures during the limited period are good evidence that a particular beam is highly congested, and UE would rather switch to another beam.
Proposal 5: No special handling of periodic RS transmissions is needed to address interruptions due to LBT failure as well as no special means are needed to distinguish between LBT failures and beam failures.

Conclusions
In this contribution, we discussed some beam management aspects. The following is a summary of our proposals:
Proposal 1: The minimal guard period between SRS resources for antenna switching for SCS 480 kHz and 960 kHz is Y=2.
Proposal 2: Depending on the availability of RAN4 feedback on antenna switching time requirements for a UE, introduce an optional UE capability for guard period of SRS antenna switching. When this capability is not reported, the minimal value of Y=2 is assumed for the guard period for antenna switching between SRS resources with SCS 480 kHz and 960 kHz. Otherwise, the value indicated in the capability signalling is used.
Proposal 3: Do not change the definition of maxNumberRxTxBeamSwitchDL parameter.
Proposal 4: Support UE capability signaling for beam switching time. The signaling may indicate a UE needs at least 1 symbol gap for both 480 kHz and 960 kHz.
Proposal 5: No special handling of periodic RS transmissions is needed to address interruptions due to LBT failure as well as no special means are needed to distinguish between LBT failures and beam failures.
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