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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we will discuss the remaining beam management aspects for 52.6-71GHz spectrum.
[bookmark: _Ref129681832]Discussion 
Clarification of maxNumberRxTxBeamSwitchDL
The definition of maxNumberRxTxBeamSwitchDL is as follows:
	maxNumberRxTxBeamSwitchDL
Defines the number of Tx and Rx beam changes UE can perform on this band within a slot. UE shall report one value per each subcarrier spacing supported by the UE. In this release, the number of Tx and Rx beam changes for scs-15kHz and scs-30kHz are not included.



It has been suggested in RAN1#104-e that the definition of maxNumberRxTxBeamSwitchDL should be clarified in this WI [1]. In particular, there are cases that current assumptions on the change of UE spatial domain filter are unclear. For example, when two adjacent symbols are UL-DL or DL-UL, from beam switching point of view, UE’s spatial domain filter may not actually be changed due to the beam correspondence or the unified TCI applied to both UL and DL signals. However, in our view, as Tx/Rx (or Rx/Tx) conversion causes additional latency, UL-DL or DL-UL should be counted towards the number of Tx and Rx beam changes even without spatial domain filter change. As the same issue also exists in current specification, both FR2-1 and FR2-2 should follow the same behavior. 
Proposal 1:  UL-DL or DL-UL w/o spatial domain filter change should be counted as a beam switch in maxNumberRxTxBeamSwitchDL for both FR2-1 and FR2-2.
Discussion on Rel-17 behavior for multi-PDSCH scheduling
When the UE is configured with higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17], the following two alternatives were discussed in RAN1 107b-e regarding the activated TCI states [2]:
	Proposal 2.1-b from [2]:
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 with the scheduled PDSCH, and UE shall expect the activated TCI states are the same across the slots with the scheduled PDSCH.
Proposal 2.1-e from [2]:
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, the indicated TCI state should be based on the activated TCI states in the first slot 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 higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot corresponding to the first scheduled PDSCH.


In both Proposal 2.1-b and 2.1-e from [2], the indicated TCI state is based on the activated TCI states in the slot corresponding to the first scheduled PDSCH. However, in Proposal 2.1-b, gNB is not supposed to update the activated TCI states across the slots with the scheduled PDSCH while such additional restriction on gNB behavior is not imposed in Proposal 2.1-e. Although both proposals are functional, we prefer Proposal 2.1-e which does not impose unnecessary restriction on gNB behavior. 
Proposal 2: Support the following TP in clause 5.1.5 of TS 38.214 (Proposal 2.1-e in [2])
	< Unchanged parts are omitted >
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, the indicated TCI state should be based on the activated TCI states in the first slot 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 higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot corresponding to the first scheduled PDSCH.
< Unchanged parts are omitted >



Scheduling restrictions to address beam switching latency
Although the beam switch time at gNB is [59ns] according to the reply from RAN4 [3], 200 ns beam switch time at the UE side is suggested in RAN4 [4]:
	-	Proposals:
-	Option 1: 200 nsec for all SCS (Huawei, vivo, Apple, MediaTek, Qualcomm, OPPO)
-	Option 2: 50 nsec for all SCS (Nokia, Ericsson)
-	Option 3: 200 ns is too long, this requires more discussion (Ericsson)
-	Recommended WF by Moderator in the first round:
-	Option 1
-	Tentative agreement based on majority view:
-	Option 1 (200 nsec for all SCS)
NOTE: no agreement was reached on this topic



Even if UE side beam switch time is less than but comparable to the CP length of 73ns (146ns) in 960kHz (480kHz), in a realistic scenario, effects of channel dispersion, synchronization errors, and gNB MIMO TAE may be added to the beam switching time; making the overall latency not be absorbable within the CP of the OFDM symbol. Note also that although the UE receives DL signals/channels during the beam switch time, its beam is uncontrollable before the beam is steady. If any parts of the beam switch interval falls outside of the CP time into the OS, demodulation performance will be negatively impacted. As such, a full symbol gap needs to be considered for 960k Hz and 480 kHz if UE beam switch time is comparable to the CP time. Therefore, we propose the following:
Proposal 3: Regarding beam switch time, support the following 
· [bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK193][bookmark: OLE_LINK194]UE is not expected to be scheduled/configured with a signal/channel on one symbol before to and one symbol after of another signal/channel if the signals/channels have two different QCL-D assumptions.
Conclusions
In this paper, we discussed the beam related issues above 52.6GHz with the following proposals.
Proposal 1:  UL-DL or DL-UL w/o spatial domain filter change should be counted as a beam switch in maxNumberRxTxBeamSwitchDL for both FR2-1 and FR2-2.
Proposal 2: Support the following TP in clause 5.1.5 of TS 38.214 (Proposal 2.1-e in [2])
	< Unchanged parts are omitted >
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, the indicated TCI state should be based on the activated TCI states in the first slot 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 higher layer parameter [pdsch-TimeDomainAllocationListForMultiPDSCH-r17] and not configured with a multi-slot PDSCH, the indicated TCI state should be based on the activated TCI states in the slot corresponding to the first scheduled PDSCH.
< Unchanged parts are omitted >


[bookmark: _GoBack]
Proposal 3: Regarding beam switch time, support the following 
· UE is not expected to be scheduled/configured with a signal/channel on one symbol before to and one symbol after of another signal/channel if the signals/channels have two different QCL-D assumptions.
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