Page 1
3GPP TSG-RAN WG1 #108-e		R1-2201766
e-Meeting, February 21st - March 3rd, 2022
Source: 	Apple Inc.
Title:                     Beam Management for New SCSs
[bookmark: Source]Agenda item:	8.2.4
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Introduction
In RAN1 #107bis e-meeting, several open issues were addressed, including support of SRIs for multi-PUSCH with multi-TRPs, parameters associated with Rel-16 and Rel-17 beam management and minimum guard period Y between two SRS resources of an SRS resource set for antenna switching [1]. 
In this contribution we discuss the remaining issues of beam management for new SCSs, focusing on the multiple QCL assumptions based on timeDurationForQCL and DL/UL beam switch time for new SCSs.
2. Discussion
2.1 TCI Determination for Multi-PDSCH
In RAN1 107bis meeting, the determination of TCI state for multi-PDSCH was extensively discussed based on two alternatives: 
· Alt.1: reuse single-slot PDSCH rule. 
· Alt.2: reuse Rel-16 multi-slot PDSCH rule. 
The Alt.2 was in principle agreed during GTW session in RAN1 107 bis meeting, which maintains a single QCL assumption for all scheduled PDSCHs and potentially improve the spectrum efficiency. However, no TP was approved at the end of meeting due to diverse views on whether to keep the same rules as Rel-16 multi-slot PDSCH transmission or remove the text of "and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH”. 
Our preference is to reuse the entire TCI determination rules defined for multi-slot PDSCH in Rel-16, including the debating sentence due to several reasons. First, removing the sentence may create ambiguity as it allows the active TCI state used by multiple scheduled PDSCHs to be deactivated in the middle of reception. Secondly, the benefit/motivation to remove the existing rule is not strong considering the only difference between Rel-16 multi-slot PDSCH and Rel-17 multi-PDSCH scheduling is a same or different DL-SCH on the PDSCHs and is irrelevant to the TCI state management. As already pointed out in email discussion in RAN1 107bis-e meeting, it has been agreed that up to 8 PDSCH/PUSCHs can be scheduled by a single DCI for 120/480/960kHz SCS. The PDSCHs with 480/960kHz over 8 slots spans 2 or 1 slot of 120kHz and hence should be less concerned for TCI-state pool update. While, for 120kHz SCS, a maximum number of PDSCHs for multi-slot PDSCH scheduling in Rel-16 is also 8. From absolute timing and latency perspective, the rule of disallowing MAC-CE based TCI-State update during the multi-slot PDSCH duration has a same effect for both FR2-2 and Rel-16 multi-slot PDSCH on FR2-1. Therefore, it should be less concerned. Furthermore, removing the existing sentence for multi-PDSCH scheduling on FR2-2 requires different implementation to handle Rel-16 multi-slot PDSCH and Rel-17 multi-PDSCH scheduling not only at UE side but also at gNB scheduler, which clearly increases complexity for both. 
Having said this, we propose the following: 
Proposal 1: Reuse the Rel-16 TCI determination rule defined for multi-slot PDSCH 
· Not delete the sentence of ‘and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH’ for multi-slot PDSCH scheduling for FR2-2.

TP#1 was prepared to implement the Proposal 1 above into specification:  
>>> Text Proposal (TP#1) for 38.214, Section 5.1.5>>>
5.1.5	Antenna ports quasi co-location
*** Unchanged text omitted ***
If a PDSCH is scheduled by a DCI format having the TCI field present, the TCI field in DCI in the scheduling component carrier points to the activated TCI states in the scheduled component carrier or DL BWP, the UE shall use the TCI-State according to the value of the 'Transmission Configuration Indication' field in the detected PDCCH with DCI for determining PDSCH antenna port quasi co-location. The UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL type parameter(s) given by the indicated TCI state if the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL, where the threshold is based on reported UE capability [13, TS 38.306]. When the UE is configured with a single slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot with the scheduled PDSCH. When the UE is configured with a multi-slot PDSCH or the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the indicated TCI state should be based on the activated TCI states in the first slot corresponding to the first with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH. When the UE is configured with CORESET associated with a search space set for cross-carrier scheduling and the UE is not configured with enableDefaultBeamForCCS, the UE expects tci-PresentInDCI is set as 'enabled' or tci-PresentDCI-1-2 is configured for the CORESET, and if one or more of the TCI states configured for the serving cell scheduled by the search space set contains qcl-Type set to 'typeD', the UE expects the time offset between the reception of the detected PDCCH in the search space set and the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
*** Unchanged text omitted ***

>>> End Text Proposal >>>


2.2 Beam Switching Gap
In Rel-15/16, a UE typically performs a beam direction-only switching within a CP duration. However, for 480kHz and 960kHz SCS, the CP length is quite short, e.g., 73ns for 960kHz SCS and it is challenging for UE to perform beam switching in it. The beam switching gap value for FR2-2 was extensively discussed in RAN4 101 meeting and majority views of companies prefer to go with the value of ~200ns for all SCS. In addition to beam switching processing delay discussed in RAN4, there are other impairment factors to be considered when determining the beam switching gap e.g., timing error. Considering the ongoing RAN4 discussions, potential requirement as well as the impairment factors caused by implementation, it is feasible to reserve 1-symbol gap for beam switching operation for all SCSs on FR2-2. To be more flexible, a UE capability can be introduced to allow UE selecting one from a set of predefined DL or UL beam-switching gap values. The candidate values can include 1-symbol for normal UE and possibly a shorter duration less than 1 symbol for an advanced UE, (e.g., a UE can switch beams within a CP duration).  
We therefore propose the following:
Proposal 2: Define beam switching gap for the following cases with new SCSs based on beam switching time requirement replied from RAN4 (e.g.,1 symbol): 
· Rx beam switching between DL signals/channels with different QCL Type-D source RSs. 
· Tx beam switching time between UL signals/channels with different spatial relation RSs e.g., PUCCHs/PUSCHs/SRSs. 

3. Conclusion 
In this contribution, we have presented our views on open issues related to beam management enhancement with new SCSs on above 52.6GHz frequency bands. Based on the discussions above, the following was proposed: 
Proposal 1: Reuse the Rel-16 TCI determination rule defined for multi-slot PDSCH 
· Not delete the sentence of ‘and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH’ for multi-slot PDSCH scheduling for FR2-2.
Proposal 2: Define beam switching gap for the following cases with new SCSs based on beam switching time requirement replied from RAN4 (e.g.,1 symbol): 
· Rx beam switching between DL signals/channels with different QCL Type-D source RSs. 
· Tx beam switching time between UL signals/channels with different spatial relation RSs e.g., PUCCHs/PUSCHs/SRSs. 
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