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Beam management related parameters
Q1: Minimum time between aperiodic CSI-RS for beam management and its DCI shall be at least KB symbols. Symbols measured from last symbol containing the DCI to first symbol of CSI-RS
	Company
	Value
	Comments

	Samsung
	[7]
	Some factors affecting the min. required latency between reception of triggering DCI and reception of AP CSI-RS for beam management include latency associated with RF control (including loading antenna coefficients for RX beam sweeping) and the DCI decode latency. We believe ½ slot (or 7 symbols) provides adequate time budget to account for these factors.



Q2: The number of slots between a CSI-RS burst for beam management and the associated report shall be at least RB slots. 
	Company
	Value
	Comments

	Samsung
	[2]
	Assuming the worst-case scenario (CSI-RS is transmitted in the last symbol of slot n), we suggest that the RSRP reporting instance should start from the first symbol of n + 2.



Q3: Number of slots between indication of the spatial QCL for PDSCH and application of the PDSCH beam switch shall be at least DB
	Company
	Value
	Comments

	Samsung
	[0]
	We assume that this question relates to the min latency target, in case of same slot DL scheduling for UE capable of hybrid beamforming, between indication of spatial QCL for PDSCH and potential application of the PDSCH beam switch. By “potential”, we also consider the possibility that the UE could be configured regarding whether to derive its QCL reference for PDSCH reception in the DL assignment DCI, or whether the UE applies a pre-determined QCL assumption for receiving potential PDSCH samples in case of same-slot scheduling.
Consider the event that UE implementing hybrid beamforming is dynamically provided with the QCL reference (including spatial RX parameters) for receiving DM-RS ports of the PDSCH via the DL assignment DCI. For same slot DL scheduling, due to hybrid beam forming consideration in mmWave bands, the latency associated with DCI decoding determines when the UE is aware of the RX beam and is ready to switch to that beam for receiving PDSCH. Without decoding the DCI containing (potential) DL assignment, the UE is not aware of what RX beam to apply in order to buffer up potential PDSCH samples without reading the indicator state in the DL assignment. Based on our companion contributions ([1][2][3]), some simple solutions are proposed to handle the DCI decoding latency and potential RX beam switch related latency in determining the RX beam for receiving PDSCH. For example, in case of same slot DL assignment, the gNB could schedule the UE such that a gap of a few symbols is provided between the last symbol of the scheduling PDCCH and the first symbol of the scheduled PDSCH. higher-layers could configure the UE in terms of its behaviour regarding deriving QCL assumption for receiving PDSCH. Alternatively, higher-layers could configure the UE to assume that while monitoring UE-specific PDCCH candidates on a certain CORESET, the UE could assume that the scheduled PDSCH is QCL-ed with the scheduling PDCCH in that CORESET. In such a case, the UE could buffer (potential) PDSCH samples since it knows ahead of time what RX beam to apply to receive that PDSCH).
Second, considering the tight latency requirements for NR (4 ms on DL for eMBB and 0.5 ms on DL for URLLC), our view is that at least for some UE, same slot DL assignment should be supported. Note that same slot DL assignment is already supported in LTE, and so NR should strive to provide the same feature set of LTE irrespective of the frequency band of operation (whether sub-6 GHz or mmWave).



Q4: Number of slots between indication of the spatial QCL for PDCCH and application of the PDCCH beam switch shall be at least SB
	Company
	Value
	Comments

	Samsung
	[6] slots for MAC-CE signalling
FFS: latency for RRC signalling
	The necessity of DCI signalling for PDCCH beam indication is FFS. In the interim, we interpret Q4 to relate to the latencies associated with RRC/RRC + MAC-CE signaling



Q5: Maximum number of beam changes a UE has to conduct during a slot shall not exceed BB.
	Company
	Value
	Comments

	Samsung
	FFS
	In the current formulation, this question could be interpreted to be a matter of UE implementation. The maximum, relating to the number of RX beam sweeps during a P3 procedure, would be the number of OFDM symbols configured for a set of single-symbol CSI-RS resources with repetition state “On”.



Q6: The number of measurement reports with L1-RSRP only per slot, per TRP, per component carrier shall not exceed C1B
	Company
	Value
	Comments

	Samsung
	FFS
	In its current formulation, it is unclear whether the question refers to the maximum number of reported beams or the maximum number of reported L1-RSRP/beam ID. We suggest further online/offline discussion on this issue.



Q7: For beam mgmt, the number of antenna ports per CSI-RS burst, for which the UE measures the channel, shall not exceed PB
	Company
	Value
	Comments

	Samsung
	FFS
	The current formulation of this question is unclear. We suggest further online/offline discussion on this issue. 




Q8: The number of simultaneously triggered CSI report settings is no greater than C2B
	Company
	Value
	Comments

	Samsung
	[32]
	We assume the intention of this question is to ask the max number of CSI resources to measure L1-RSRP within a slot.
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