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1 Introduction
This contribution discusses the remaining issues for the beam management aspects for NR 52.6 to 71 GHz, including the following aspects, and the TPs, if needed, associated with the proposals are listed in the appendix: 
· Remaining issues for beam switching gap for new SCSs
· Remaining issues for QCL assumption of multi-PDSCH scheduling
· Remaining issues for supporting Rel-17 Beam management for FR 2-2



2 Remaining issues for beam switching gap for new SCSs

It has been agreed that for NR 52.6 GHz to 71 GHz, in addition to 120 kHz SCS, 480 kHz and 960 kHz SCSs are supported for data/control channels and reference signals. Note that 480 kHz and 960 kHz SCSs are newly supported for NR, such that the timing aspects should be further investigated for the new SCSs, and beam switching gap is one important component for such timing aspects, which may further impact other PHY designs. 
In Rel-15 and Rel-16, the maximum SCS supported for data/control channel and reference signals is 120 kHz, and the maximum SCS supported for SS/PBCH block is 240 kHz. For both cases, the beam switching gap can be implemented within a CP length of an OFDM symbol (e.g. the minimum CP length is 0.29 us for 240 kHz as shown in Table 1). However, for NR 52.6 to 71 GHz, the CP length for 480 kHz and 960 kHz are much smaller (as shown in Table 1), and it’s quite challenging to implement a beam switch within the CP length, especially for 960 kHz SCS. Although Ran4 (R4-2107985) tentatively agrees BS beam switch time as 59ns which is within a CP length of an OFDM symbol, UE beam switch time has not been determined yet. In our view, if Ran4 decides beam switching gap is required, one symbol should be reserved to switch transmission beams, including data beam at least for the two signals/channels with different QCL Type-D assumptions.
[bookmark: _Ref40171336]Table 1 Symbol duration and CP length for subcarrier spacings with normal CP.
	SCS (kHz)
	60
	120
	240
	480
	960

	Symbol duration (us)
	16.67
	8.33
	4.17
	2.08
	1.04

	CP length (us)
	1.17
	0.59
	0.29
	0.15
	0.07



Proposal 1: Reserve one symbol for beam switching gap when using 480 kHz and 960 kHz SCS at least for the two signals/channels with different QCL Type-D assumptions



3 Remaining issues for QCL assumption of multi-PDSCH scheduling
1 
2 

During the draft CR review period after RAN1#107, it was pointed out that whether the QCL assumption of multi-PDSCH scheduled by DCI format with TCI present is changed or not is unclear when activated TCI state is changed by MAC-CE. It is stated in the spec that when the UE is configured with a single PDSCH, the indicated TCI state should be based on the activated TCI states in the slot, and when a multi-slot PDSCH is configured, the indicated TCI state should be based on the activated TCI states in the first slot. However, whether multi-PDSCH scheduling for FR 2-2 is treated as a single PDSCH or a multi-PDSCH (PDSCH repetition) is not specified. 

In RAN1#107b meeting, majority of companies showed their preference to use the indicated TCI state based on the activated TCI states in the first slot with the scheduled PDSCH, and the activated TCI states in the slot with the scheduled PDSCH are the same across the slots with the scheduled PDSCH. Meanwhile, some companies raised concerns that if the activated TCI states is maintained across the slots with multi-PDSCH scheduling, although UE receives MAC-CE activation command to change the activated TCI states, UE still uses the TCI state based on the activated states in the first slot, and it would unnecessarily restricts the gNB behavior. So the companies proposed to apply only “activated TCI states in the first slot with the scheduled PDSCH” part. We understand the concern, however, it seems the benefit is unclear. For instance, if the proposed solution is applied, and the UE receives MAC-CE for activated TCI state update, the UE need to apply two TCI states based on the activated TCI state of before and after MAC-CE, which may increase the UE complexity. At least from our view, we prefer multi-PDSCH scheduling to be consistent with Rel-16, since it has less specification impact and aligns with previous agreement. Furthermore, the wording of “in the first slot with the scheduled PDSCH” needs to be refined, since “the scheduled PDSCH” only refers a single PDSCH. Based on the discussion, we propose TP aligned with Proposal 2.1-b from the last RAN1 meeting.



Proposal 2: QCL assumption of multi-PDSCH scheduling for FR 2-2 can be treated as that of a multi PDSCH (Proposal 2.1-b)
· Adopt TP#1 for TS 38.214.
4 Remaining issues for supporting Rel-17 BM for FR2-2
Based on the WID, Rel-17 BM (e.g. the unified TCI framework) should be supported for FR2-2, unless some features are concluded as not proper for FR2-2. In order to make the Rel-17 BM applicable to FR2-2, at least the following aspects need to be addressed (and list can expand based on the further progress in Rel-17 MIMO WI):
1. Provide values of RRC parameter BeamAppTime_r17 for 480 kHz and 960 kHz SCS
2. Clarify the use of Rel-17 unified TCI framework in multi-PDSCH scheduling scenario
For Aspect 1, the agreement of the scaling of BeamAppTime_r17 for 480 kHz and 960 kHz SCS from its value for 120 kHz SCS was achieved in the last RAN1 meeting. 
For Aspect 2, we think clarification is needed when Rel-17 unified TCI framework is applied in multi-PDSCH scheduled by a single DCI. In Rel-17 MIMO, MAC-CE and DCI based unified TCI framework has been agreed to be supported. When MAC-CE or DCI indicates a common TCI state, the TCI state is not directly applied to scheduled PDSCH or PUSCH, but applied after certain period, where it can be 3ms or the first slot after BeamAppTime_r17. In our view, when the indicated TCI-State is different from the previously indicated one, and it is applied during the scheduled multi-PDSCH, it is unclear whether to change the TCI state or not. For instance, Figure 1 shows DCI based unified TCI framework in multi-PDSCH scheduling scenario. It is illustrated that DCI indicates a new common TCI state, and the TCI state is applied at the first slot after BeamAppTime_r17, where it is applied between PDSCH#1 and PDSCH#2. According to the previous agreement in RAN1#106, the single QCL assumption should be maintained for the PDSCH scheduling offset for all PDSCHs ≥ timeDurationForQCL. Let’s assume that the scheduling offset of PDSCH#1, 2, 3 are greater than timeDurationForQCL, then the UE assume single QCL assumption for PDSCH#1, 2, 3. However, a new common TCI state is applied after the red dotted line in Figure1, and according to Rel-17 unified TCI framework it should be applied to PDSCH#2, which may violate the previous agreement. To address the issue, simple approach can be applied, e.g. apply the indicated TCI state configured with tci-StateID_r17, if the indicated TCI state is different from the previously indicated one during the multi-PDSCH scheduled by a single DCI.

Figure 1 Applying BeamAppTime_r17 in multi-PDSCH scheduling scenario


Proposal 3: To support Rel-17 BM for FR2-2:
· Support applying the indicated TCI state with tci-StateID_r17, if the indicated TCI state is different from the previously indicated one during the multi-PDSCH scheduled by a single DCI
5 Conclusion
The proposals made in this contribution are summarized below (associated TPs are listed in the appendix):
Proposal 1: Reserve one symbol for beam switching gap when using 480 kHz and 960 kHz SCS at least for the two signals/channels with different QCL Type-D assumptions
Proposal 2: QCL assumption of multi-PDSCH scheduling for FR 2-2 can be treated as that of a multi PDSCH (Proposal 2.1-b)
· Adopt TP#1 for TS 38.214.

[bookmark: _GoBack]Proposal 3: To support Rel-17 BM for FR2-2:
· Support applying the indicated TCI state with tci-StateID_r17, if the indicated TCI state is different from the previously indicated one during the multi-PDSCH scheduled by a single DCI


Appendix 
TP#1 for TS 38.214
============================== Start of TP #1 for TS 38.214 ==================================
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 with the scheduled PDSCH or the slot including the first scheduled PDSCH, respectively, 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 a the corresponding PDSCH is larger than or equal to the threshold timeDurationForQCL.
=============================== Unchanged Text Omitted ===================================
============================== End of TP #1 for TS 38.214 ==================================
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