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In this contribution we discuss maintenance for beam management.
Remaining issues on beam management
Issue #1
According to [1], there is a UE feature 2-27 called ‘Beam switching’. With this UE feature, a UE informs gNB about the supported ‘maximum number of Tx + Rx beam changes a UE can conduct during a slot across the whole band CC’. How the gNB should interpret this UE capability reporting and then have proper configurations not exceeding UE capability are still unclear. It is suggested to take the accompanied Draft_CR_1 as a starting point for further discussions and then elaborate this restriction in TS38.214. Hence, we suggest adopting the change in the accompanied Draft_CR_1. If such clarifications and common understanding cannot be achieved in RAN1, we suggest removing UE feature 2-27, as it does not provide useful information to gNB.
Proposal 1: Adopt the changes in the accompanied Draft_CR_1.
Issue #2
For beam management purposes, it is our view that N2 symbols are sufficient for the minimum time interval between PDCCH and aperiodic SRS transmission. Hence, there is no need to define different intervals for different use cases which unnecessarily complicates the specifications. Hence, we suggest adopting the change in the accompanied Draft_CR_2 of contribution R1-1812240 [2]. 
Proposal 2: Adopt the changes in the accompanied Draft_CR_2 of R1-1812240.
Issue #3
It was reported that when cross-carrier scheduling is applied, the spatial QCL assumption to be used for receiving PDSCH on multiple CC(s) is not clearly defined. Though the suggestion in [3] is to discuss this in control session, we get some feedback from our own control colleagues that they may not have the time to discuss this. For this reason, we also include our proposal on default spatial QCL assumption for receiving PDSCH on multiple CC(s) in this contribution.
Given that cross-carrier scheduling with different numerology is postponed to Rel-16, here we only need to address the case with the same numerology. In our view, if cross-carrier scheduling is applied, when the spatial QCL assumptions to be applied for PDSCH on multiple CC(s) in one band of FR2 are different (either by default assumption or by indication), it is straightforward to let UE to apply the spatial QCL assumption which is to be used for the CC with lowest ID in that band. With this arrangement, gNB will know what spatial QCL assumption that UE actually applied when collision happens. Hence, we suggest adopting the change in the accompanied Draft_CR_2.
Proposal 3: Adopt the changes in the accompanied Draft_CR_2.

Remaining issues on beam failure recovery
Issue #4
In Section 8.5.4 of TS38.133, for the minimum requirement for L1 indication, different procedures for beam failure indication in non-DRX and DRX modes have been specified as follows:



When DRX is not used, TIndication_interval_BFD is max(2ms, TBFD-RS,M), where TBFD-RS,M is the shortest periodicity of all configured RS resources in set  for the accessed cell, which corresponds to TSSB specified in section 8.5.2 if a RS resource in the set  is SSB, or TCSI-RS specified in section 8.5.3 if a RS resource in the set  is CSI-RS.
When DRX is used, TIndication_interval_BFD is max(1.5*DRX_cycle_length, 1.5*TBFD-RS,M) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval is DRX_cycle_length if DRX cycle_length is greater than 320ms.
However, the description of link recovery procedure in TS38.213 doesn’t align with above description and it does not differentiate DRX and non-DRX modes. Hence, we suggest updating the link recovery procedure in TS38.213 to align with TS38.133 when UE is in DRX mode. Moreover, the non-DRX feature is essential for UE power consumption and it is important to capture RAN1 procedure corresponding to the already defined DRX beam failure indication requirement in Rel-15. Hence, we suggest adopting the change in the accompanied Draft_CR_3.
Proposal 4: Adopt the changes in the accompanied Draft_CR_3.
Issue #5
In Section 6 of TS 38.213[4], for beam failure recovery, the time interval between PRACH transmission and the start point of BFRR window is 4 slots:
For PRACH transmission in slot [image: ] and according to antenna port quasi co-location parameters associated with periodic CSI-RS resource configuration or with SS/PBCH block associated with index [image: ] provided by higher layers [11, TS 38.321], the UE monitors PDCCH in a search space set provided by higher layer parameter recoverySearchSpaceId for detection of a DCI format with CRC scrambled by C-RNTI or MCS-C-RNTI starting from slot [image: ] within a window configured by higher layer parameter BeamFailureRecoveryConfig.
However, when PRACH and PDCCH have different subcarrier spacing, the actual meaning of 4 slots is unclear, i.e., whether it is defined with SCS of PRACH or PDCCH. Hence, we suggest adopting the change in the accompanied Draft_CR_4.
Proposal 5: Adopt the changes in the accompanied Draft_CR_4.
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