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1.  Introduction 

In this contribution, we provide our view and analysis on remaining issues on beam management.
2.  Configuration for DL Beam measurement and reporting
2.1. P-3 procedure with CSI reporting.
Agreement (RAN1#91):
· Support CSI-RS configuration (including aperiodic triggering) with or without report at least for P3 BM, and for the case of non-codebook based UL transmission (FFS for TRS).  This can be achieved by configuring “No report” in reportQuantity in ReportConfig.
Agreement (RAN1#90bis):
NR supports the following configurations for beam management where a resource set is formed from multiple beam management CSI-RS resources and is contained within a resource setting:

· Single resource set with repetition = “OFF”

· UE reports CSI-RS resource indicator(s) within this resource set for CRI feedback

· Single resource set with repetition = “ON”

· UE does not report CRI

Our understanding of the above agreements is that reporting for P-3 measurement can be supported. However, if CRI is not reported, purely reporting L1-RSRP is not beneficial since this provides little information to gNB, from beam management perspective. On the other hand, providing CSI information during P-3 procedure could be beneficial from link adaptation perspective.

Currently, RRC reportQuantity supports the following reporting content {“No Report”, “CRI/RI/PMI/CQI”, “CRI/RI/i1”, “CRI/RI/i1/CQI”, “CRI/RI/CQI”, “CRI/RSRP”, “SSB index/RSRP”, “CRI/RI/LI/PMI/CQI”}. Ignoring quantities related to L1-RSRP reporting, dual-codebook, and layer indication, quantities that can potentially be used for P-3 CSI reporting include {“CRI/RI/PMI/CQI”, “CRI/RI/CQI”}. It is note that for P-3, when RRC CSI-RS-ResourceTep is “ON”, CRI should not be reported though reportQuantity indicates CRI.
Proposal 1: support P-3 with CSI reporting, with its reporting quality configurable between {“CRI/RI/PMI/CQI”, “CRI/RI/CQI”}. 
Text Proposal is provided in Section 2.2.
2.2. UE behaviour for P-1, P-2, and P-3
In P-3 procedure, higher layer parameter CSI-RS-ResourceRep is set to 'ON' to indicate UE that same transmit filter is applied for transmission. At the same time, spatial QCL information for the related CSI-RS resources should be configured to assist UE Rx beam selection. In terms of UE behavior, UE can still sweep its RX beam in P-3 procedure when spatial QCL information for the triggered CSI-RS resources are given. That is to say, spatial QCL information provided by higher layer does not results in a deterministic UE RX spatial filtering behavior.

On the other hand, during P-1 and P-2 procedures, higher layer parameter CSI-RS-ResourceRep is set to ‘OFF”. At the same time, spatial QCL information for the related CSI-RS resource may or may not be given. Without further information/constraint, it is not straightforward for UE to decide whether UE should strictly follow the spatial QCL information, if indicated.

To resolve this ambiguity, one clarification can be that when CSI-RS-ResourceRep is set to ‘OFF’ and when the configured CSI-RS is periodic resources, spatial QCL information (QCL-TypeD) is not provided so that such combination can be interpreted as P-1 procedure for UE. Similarly for P-2, UE would expect that spatial QCL information is provided and CSI-RS-ResourceRep is set to ‘OFF’. In addition, when spatial QCL information is provided together with CSI-RS-ResourceRep = ‘OFF’, UE should not change its spatial filter when receiving corresponding resources.
Proposal 2: for P-3, spatial QCL information is provided to UE and UE is not expect to use a fixed beam for receiving P-3 resources.

Proposal 3: when CSI-RS-ResourceRep is set to ‘OFF” for periodic resources, spatial QCL information is not provided to UE.
Proposal 4: when CSI-RS-ResourceRep is set to ‘OFF” for aperiodic resources, spatial QCL information is provided to UE and UE is expected to use a fixed spatial filter when receiving the aperiodic resources.
Text proposal for 38.214 Section 5.2.1.4

---- start of text change ----------------

When the UE is configured with a CSI-RS resource set and when the higher layer parameter CSI-RS-ResourceRep is set to 'OFF', the UE shall determine a CRI from the supported set of CRI values as defined in Subclause [TBD] of [5, TS 38.212] and report the number in each CRI report. When the higher layer parameter CSI-RS-ResourceRep is set to 'ON', CRI is not reported. 
When the higher layer parameter CSI-RS-ResourceRep is set to 'ON'

· UE may be configured with high layer parameter reportQuantity as ‘CRI/RI/PMI/CQI’ or ‘CRI/RI/CQI’, and 

· UE is also provided by higher layer with QCL-TypeD information, and

· UE is not expect to use a fixed spatial domain reception filter for measuring the corresponding resource set(s).
When the higher layer parameter CSI-RS-ResourceRep is set to ‘OFF’ for periodic resource sets and reportQuantity is set to ‘CRI/RSRP’, UE is not expected to be configured with QCL-TypeD information. When the higher layer parameter CSI-RS-ResourceRep is set to ‘OFF’ for aperiodic resource sets and reportQuantity is set to ‘CRI/RSRP’, UE is configured with QCL-TypeD information and UE is expected to use a fixed spatial domain reception filter for measuring the corresponding resource set(s).
---- end of text change ----------------
2.3 Spatial QCL conflict between CSI-RS and PDSCH
When CSI-RS resources and PDSCH are multiplexed in a same OFDM symbol, the total number of required spatial QCL assumption for simultaneously receiving the CSI-RS resources and PDSCH should not exceed UE capability. While NW can schedule such simultaneous receiving behaviour for CSI-RS resources and PDSCH, it introduces more complex NW scheduling and UE receiving behaviour. An alternative approach for this would be restricting UE receiving behaviour from doing this. Therefore, UE would not expect to receive CSI-RS resources and PDSCH at the same time. This being said, for more capable UE on spatial domain filtering, UE can still apply multiple spatial domain filterings in a symbol for measuring CSI-RS resources. Thus, reduced CSI-RS resources measurement latency can still be gained by more capable UE, up to UE implementation. On the other hand, CSI-RS resources for CSI acquisition is possible to be received simultaneously with PDSCH, if they are spatially QCL-ed.
Proposal 5: UE is not expected to receive CSI-RS for beam management and PDSCH in a same OFDM symbol

Text proposal for 38.214 Section 5.1.6.1.2

---- start of text change ----------------

The UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when those are spatially quasi co-located and resource elements associated with CSI-RS are the outside of PRBs configured for CORESET.

The UE may be configured to use the same OFDM symbols for the CSI-RS and SSB/PBCH when those are spatially quasi co-located and resource elements associated with CSI-RS are the outside of PRBs configured for SSB/PBCH.

The UE may be configured to use the same OFDM symbols for the CSI-RS with its reportQuantity not set to ‘CRI/RSRP’ and PDSCH, when those are spatially quasi-co-located.
The UE is not expected to be configured to use the same OFDM symbols for the CSI-RS with its reportQuantity set to ‘CRI/RSRP’ and PDSCH.
---- end of text change ----------------
3. Configuration for UL Beam Management
3.1. Aperiodic SRS trigger
Agreement (RAN1#90bis):
· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded AP-SRS resource via DCI

· The DL measurement RS is a CSI-RS for CSI acquisition

· Specify the following mechanism for DCI signalling:

· Using the same field for AP-SRS resource triggering 

· Association between triggering state, triggered SRS resource(s) and the CSI-RS resource ID is higher layer configured

· Support indicating DL measurement RS for UE to calculate UL candidate precoders for precoded P/SP-SRS resource via higher layer signalling

· The DL measurement RS is a CSI-RS for CSI acquisition

· AP-SRS(s) association with P(>1)-port AP-CSI-RS: 

· AP-CSI-RS can be transmitted in the same slot as the DCI containing AP-SRS trigger. 

· The AP-SRS(s) is transmitted X symbols after AP-CSI-RS. 

· FFS: The scope of X and whether the AP-SRS and AP-CSI-RS can be in the same slot

· AP/SP/P-SRS(s) association with P(>1)-port P/SP-CSI-RS

· Timing of UL precoder calculation based on the associated CSI-RS is up to UE implementation
The RRC parameter “AperiodicSRS-ResourceTrigger” is mentioned at Sec. 6.1.1.2 Non-codebook based UL transmission in TS 38.214 [1], but the value and detailed usage remains FFS. According to [1], this RRC parameter is used to configure “association among aperiodic SRS trigger state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID”. Regarding SRS trigger state, Table 6.2.1-1 in Sec. 6.2.1 [1] specifies how the 2-bit SRS request field in DCI is utilized to trigger corresponding SRS resource set(s). However, the details in the description column are not clear and clarifications are needed.

Table 1: copy of Table 6.2.1-1 in TS 38.214: SRS request value for trigger type 1
	Value of SRS request field
	Description

	'00'
	No type 1 SRS trigger

	'01'
	The 1st SRS resource set(s) configured by higher layers 

	'10'
	The 2nd SRS resource set(s) configured by higher layers

	'11'
	The 3rd SRS resource set(s) configured by higher layers


To resolve the ambiguity, contents of AperiodicSRS-ResourceTrigger should be clearly defined and linked to SRS request values in DCI. Figure 1 illustrates a structure for the RRC parameter AperiodicSRS-ResourceTrigger. This RRC parameter is per UE configured, and contains one or multiple trigger state instances, which are named SRS-TriggerState. Each trigger state instance is identified by a SRS request value SRS-RequestValue which is one of ‘01’, ‘10’, and ‘11’, and each trigger state instance also contains a list of SRS resource set ID(s) SRS-ResourceSetIds and a CSI-RS resource ID SRS-AssocCSIRS which provides associated CSI-RS resources information for determining UL precoder in case of non-codebook based UL transmission.
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Figure 1: structure of RRC parameter AperiodicSRS-ResourceTrigger
Proposal 6: The association among SRS trigger state, triggered SRS resrouce(s), and the CSI-RS resource ID is configured by the RRC parameter AperiodicSRS-ResourceTrigger with following structure: 
· AperiodicSRS-ResourceTrigger under SRS-Config contains one or multiple trigger state instance(s) 
· Each trigger state instance contains a SRS request value, a list of one or multiple SRS resource set ID(s), and optionally a CSI-RS resource ID.
The newly defined RRC parameter AperiodicSRS-ResourceTrigger is applicable to not only aperiodic SRS resource set(s) configured as ‘NonCodebook’, but also all other aperiodic SRS resource set(s). In other words, the SRS resource sets that are linked to a SRS request value by AperiodicSRS-ResourceTrigger can be SRS resource sets for all purposes including ‘BeamManagement’, ‘NonCodebook’, ‘Codebook’, ‘AntennaSwitching’.

Proposal 7: The RRC parameter AperiodicSRS-ResourceTrigger is applicable to all aperiodic SRS resource sets with all usage.
Text proposal for TS 38.214 Section 6.1.1.2

---- start of text change ----------------

-
If aperiodic SRS resource is configured, the [CSI-RS information in the same slot TBD] for UL channel measurement is indicated via DCI by SRS request field in DCI which contains an aperiodic SRS triggering state. The association between, where the association among aperiodic SRS triggering state, triggered SRS resource(s) SRS-ResourceConfigId, CSI-RS resource ID NZP-CSI-RS-ResourceConfigID are higher layer configured by AperiodicSRS-ResourceTrigger. A UE may receive the dynamic SRS transmission request for aperiodic SRS transmission in the same slot as the reception of the DL CSI-RS resource, where the SRS transmission happens [TBD] symbols after the SRS transmission request. A UE may receive the SRI which shall be associated with the most recent SRS transmission.
---- end of text change ----------------
Text proposal for TS 38.214 Section 6.2.1

---- start of text change ----------------
The 2-bit SRS request field [5 TS38.212] in DCI format 0-0, 0-1, 1-0, 1-1, 2-2 indicates the triggered SRS resource set given in Table 6.2.1-1. The association between SRS triggering state and corresponding SRS resource sets are higher layer configured by AperiodicSRS-ResourceTrigger. Up to 3 SRS triggering states are defined via AperiodicSRS-ResourceTrigger by configuring up to 3 SRS-TriggerState. The following parameters can be included in a SRS-TriggerState:
· SRS-RequestValue indicates a SRS triggering state.
· SRS-ResourceSetIds indicates a list of SRS resource sets that are associated with the SRS triggering state.
· SRS-AssocCSIRS indicates the associated CSI-RS for UL precoder calculation as in Section 6.1.1.2
---- end of text change ----------------
3.2. SRS for non-codebook based UL transmission
For a SRS resource set configured for ‘NonCodebook’, a CSI-RS resource is configured by SRS-AssocCSIRS for DL measurement and UL precoder calculation according to the agreement. It is sensible that the spatial filter for transmitting SRS resources in this SRS resource set should follow the spatial filter used to receive the configured CSI-RS resource. However, at the same time, the RRC parameter SRS-SpatialRelationInfo may also be configured for each of SRS resources in this SRS resource set, resulting in possible conflict on spatial QCL information.

To resolve the problem described in previous paragraph, following behavior should be specified. For the SRS resource set configured for ‘NonCodebook’, if SRS-AssocCSIRS is configured for the resource set and SRS-SpatialRelationInfo is configured for the SRS resources within the SRS resource set, the contents of these two RRC parameters shall be the same. 

Proposal 8: For the SRS resource set configured for ‘NonCodebook’, if SRS-AssocCSIRS is configured for the resource set and SRS-SpatialRelationInfo is configured for the SRS resources within the SRS resource set, the contents of these two RRC parameters shall be the same.
Text proposal for TS 38.214 Section 6.2.1

---- start of text change ----------------
If a UE is configured with the higher layer parameter SRS-AssocCSIRS and with the higher layer parameter ulTxConfig set to 'NonCodebook', the UE may be configured with a NZP CSI-RS resource where a NZP-CSI-RS-ResourceConfigId is associated with an SRS resource set. If each of the SRS resources within the SRS resource set is configured with the higher layer parameter SRS-SpatialRelationInfo, UE expects the spatial QCL information related to SRS-SpatialRelationInfo and the configured NZP CSI-RS resource is the same.
---- end of text change ----------------
3.3. UE behaviour upon receiving SRS beam indication

Agreement (RAN1#90bis):

· NR adopts the SRS Tx beam indication, i.e., by a SRS resource or by a DL RS 

· The DL RS supported at least include CSI-RS and SSB. 

· NR supports the indication of at least the spatial relations between the DL RS and the UL SRS Tx beam via at least the following mechanisms.

	Spatial parameter
	Reference RS
	Target RS
	Signalling mode

	Spatial
	SSB/CSI-RS (at least P-CSIRS and SP -CSI-RS), P-SRS

FFS: AP-CSI-RS, SP-SRS
	P SRS
	RRC



	Spatial
	SSB/CSI-RS(at least P-CSIRS and SP -CSI-RS), P-SRS/ SP-SRS

FFS:AP-SRS, AP-CSI-RS
	SP-SRS
	RRC + MAC-CE



	Spatial
	SSB/CSI-RS (at least P-CSIRS and SP -CSI-RS), P-SRS, SP-SRS, AP-SRS

Working assumption: AP-CSI-RS
	AP SRS
	RRC or RRC+MAC CE for configuration,
indication with DCI 


 FFS: The use of spatial relation across CCs and/or BWPs.

In [1], all P/SP/AP SRS resources can be configured with SRS-SpatialRelationInfo which indicates a spatial QCL reference for the corresponding SRS resource. However, since SRS-SpatialRelationInfo is optional, UE behaviour is not clearly defined when SRS-SpatialRelationInfo is not configured.

To efficiently utilize the triggered SRS transmission without beam indication, UE behaviour under such circumstance should be clarified. When there’s no beam indication for the triggered SRS resources within the same SRS resource set, NW should not expect UE to transmit the triggered SRS resources with a fixed beam. Instead, NW should assume UE using swept beams to transmit these triggered SRS resources within the same SRS resource set. If there’s no beam indication for only part of the SRS resources within a SRS resource set, the spatial filters for transmission of these SRS resources are up to UE implementation.

Proposal 9: UE is not expected to use a fixed beam to transmit triggered SRS resources within the same SRS resource set when no beam indication is configured for the triggered SRS resources.
Another issue on UE behaviour upon receiving SRS beam indication is that multiple beam indications from different layers may conflict with each other. For semi-persistent SRS resources set, the set will be activated/deactivated by MAC CE signaling. In the MAC CE, beam/spatial filter related information for activated SRS resources can be indicated while the beam related information can also be configured via RRC by SRS-SpatialRelationInfo.

To avoid possible conflict, when NW sends a MAC CE to activate SRS resources which are not configured with SRS-SpatialRelationInfo as beam indication, the MAC CE should contain spatial QCL reference such as SRS resource ID as beam indication. On the other hand, when NW sends a MAC CE to activate SRS resources which are already configured with SRS-SpatialRelationInfo as beam indication, the MAC CE should not contain spatial QCL related information or the MAC CE should contain exactly the same spatial QCL related information as the one configured by SRS-SpatialRelationInfo.

Proposal 10: spatial QCL information provided by SRS-SpatialRelationInfo and by MAC CE activation command for semi-persistent SRS resources should be consistent. The following 3 cases are considered feasible

· When both SRS-SpatialRelationInfo and MAC CE activation command provides spatial QCL information, they are expected to be the same
· Only SRS-SpatialRelationInfo is configured. MAC CE activation command is sent without spatial QCL information.
· Only MAC CE activation command provides spatial QCL information. RRC SRS-SpatialRelationInfo is not configured.

Text proposal for TS 38.214 Section 6.2.1

---- start of text change ----------------
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'periodic':

-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS. 

-
if the UE is not configured with the higher layer parameter SRS-SpatialRelationInfo, for a configured SRS resource set, the UE is not expected to use a fixed spatial domain transmission filter to transmit the SRS resources within the SRS resource set. 
For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'semi-persistent':

-
when a UE receives an activation command [10, TS 38.321] for SRS resourceset in slot n, the corresponding actions in [10, TS 38.321] and the UE assumptions on SRS transmission corresponding to the configured SRS resource set shall be applied no later than the minimum requirement defined in [11, TS 38.133].
-
when a UE receives a deactivation command [MAC spec citation, 38.321] for activated SRS resourceset in slot n, the corresponding actions in [10, TS 38.321] and UE assumption on cessation of SRS transmission corresponding to the deactivated SRS resource set shall apply no later than the minimum requirement defined in [11, TS 38.133]. 

-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS.
-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo, UE is not expected to receive activation command [10, TS 38.321] to contain a RS resource ID that indicates a spatial QCL assumption different from SRS-SpatialrelationInfo. 
-
if the UE is not configured with the higher layer parameter SRS-SpatialRelationInfo and no RS resource ID is indicated in the received activation command [10, TS 38.321], for a configured SRS resource set, the UE is not expected to use a fixed spatial domain transmission filter to transmit the SRS resources within the SRS resource set. 
 For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter SRS-ResourceConfigType is set to 'aperiodic':

-
the UE receives a configuration of SRS resource sets,
-
the UE receives a downlink DCI or an uplink DCI based activation command where a codepoint of the DCI may activate one or more SRS resource set(s).

-
if the UE is configured with the higher layer parameter SRS-SpatialRelationInfo set to 'SSB/PBCH', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the SSB/PBCH, if the higher layer parameter SRS-SpatialRelationInfo is set to 'CSI-RS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the reception of the periodic CSI-RS or of the semi-persistent CSI-RS, if the higher layer parameter SRS-SpatialRelationInfo is set to 'SRS', the UE shall transmit the SRS resource with the same spatial domain transmission filter used for the transmission of the periodic SRS or of the semi-persistent SRS or of the aperiodic SRS.
-
if the UE is not configured with the higher layer parameter SRS-SpatialRelationInfo, for a configured SRS resource set, the UE is not expected to use a fixed spatial domain transmission filter to transmit the SRS resources within the SRS resource set.
---- end of text change ----------------
4. Beam management parameters

In [2]

 REF _Ref503547062 \n \h 
[3], some parameters related to beam management are discussed without conclusion. To conduct proper evaluation to facilitate convergence of discussion, operation condition for the parameters should be considered. In the following, we provides our views on these parameters.

4.1. Parameter KB and DB
Parameter KB and DB, as elaborated in Table 2, is related to the DCI parsing latency and beam switch latency. A value is needed so that NW and UE can have a common understanding on when DCI signalling can be learned by UE and expect the subsequent operation. A value that is significantly smaller than beam coherence time would not impact system performance obviously. Here, beam coherence time is defined as the average time before a TRP beam switch is required. Based on the channel model in [4], we perform an analysis on the beam coherence time. Specifically, we assume a LOS channel, with worst scenario by assuming moving direction is orthogonal to AoA/AoD. We also assume a beamwidth of 15o. The simulation results are provided in Figure 2 where different curves indicate different UE moving velocities. From the figure, beam coherence time is significantly larger than the candidate values given in Table 2. 
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Figure 2.  Beam coherence time v.s. distance.

	#
	Feature group
	Components
	RAN WG recommendation

	2-1a
	PDSCH beam switching
	1. Time duration to determine and apply spatial QCL information from DCI for current PDSCH reception, DB
Note: candidate value will be decided after feature is completed. (note: this may not needed)
	 Possible candidate values: [14], [26], [28] (symbols)

	2-9
	A-CSI-RS beam switching
	1. Minimum time between the DCI triggering of AP-CSI-RS and aperiodic CSI-RS transmission shall be at least KB symbols. (Symbols measured from last symbol containing the indication to first symbol of CSI-RS). 

Further discussion on the unit of KB (in absolute time or number of symbols using data numerology)
	Several possible candidate values [14, 26, 28, 42] for plenary to consider.


Table 2: Definition of KB and DB
Based on the evaluation, a very short value does not provide obvious performance benefit to the system. Since the latency value is a trade-off between implementation cost and performance, there is no need to pursue a very short value. In our opinion, 26 symbols latency @120KHz is a proper trade-off.
Proposal 11: for KB and DB, support a single latency of 26 symbols in core specification.
4.2. Parameter RB
Parameter RB as elaborated in Table 2 is relevant to the calculation latency of e.g., L1-RSRP. The number of CSI-RS resources for calculation is crucial for determining the latency. In our evaluation, we assume different number of L1-RSRP calculations for evaluation and the results are summarized in Table 4. For shorter latency, the number of CSI-RS resources to be considered should be limited to 8 or 16 per slot.
	#
	Feature group
	Components
	RAN WG recommendation

	2-9
	Beam reporting timing
	1. The number of symbols between the last symbol of SSB/CSI-RS and the first symbol of the transmission channel containing beam report is at least RB
	Alt 1: [14,28,42 (symbols)]  --- 28 is mandatory at least for > 6GHz

Alt2: Same as minimum CSI acquisition time?


Table 3: Definition of RB
	Number of L1-RSRP calculations
	8
	16
	32
	64

	Latency (RB) @120KHz
	18
	22
	28
	43


Table 4: Evaluation of RB @ 120KHz subcarrier spacing

Proposal 12: For shorter latency, the baseline number of CSI-RS resources to be considered should be limited to 8 or 16 per slot.
4.3. Maximum number of TX+RX beam switches in a slot

In [3], UE capability on the maximum number of TX+RX beam switches is included. Since symbol-based beam switching is likely to be supported, we do not see the need for defining such constraint.
Proposal 13: No need to define the maximum number of TX+RX beam switches in a slot as UE capability.

	#
	Feature group
	Components
	RAN WG recommendation

	2-9
	Beam switching
	1. Maximum number of Tx + Rx  beam changes a UE can conduct during a slot across the whole band CC BB_Total. 
	Several possible candidate values [4, 7, 14] for plenary to consider


Table 5: capability on maximum number of beam switchings in a slot
5. Conclusion

In summary, based on the above discussion we have the following proposals:
Proposal 1: support P-3 with CSI reporting, with its reporting quality configurable between {“CRI/RI/PMI/CQI”, “CRI/RI/CQI”}.
Proposal 2: for P-3, spatial QCL information is provided to UE and UE is not expect to use a fixed beam for receiving P-3 resources.
Proposal 3: when CSI-RS-ResourceRep is set to ‘OFF” for periodic resources, spatial QCL information is not provided to UE.
Proposal 4: when CSI-RS-ResourceRep is set to ‘OFF” for aperiodic resources, spatial QCL information is provided to UE and UE is expected to use a fixed spatial filter when receiving the aperiodic resources.
Proposal 5: UE is not expected to receive CSI-RS for beam management and PDSCH in a same OFDM symbol
Proposal 6: The association among SRS trigger state, triggered SRS resrouce(s), and the CSI-RS resource ID is configured by the RRC parameter AperiodicSRS-ResourceTrigger with following structure:
· AperiodicSRS-ResourceTrigger under SRS-Config contains one or multiple trigger state instance(s) 
· Each trigger state instance contains a SRS request value, a list of one or multiple SRS resource set ID(s), and optionally a CSI-RS resource ID.
Proposal 7: The RRC parameter AperiodicSRS-ResourceTrigger is applicable to all aperiodic SRS resource sets with all usage.
Proposal 8: For the SRS resource set configured for ‘NonCodebook’, if SRS-AssocCSIRS is configured for the resource set and SRS-SpatialRelationInfo is configured for the SRS resources within the SRS resource set, the contents of these two RRC parameters shall be the same.
Proposal 9: UE is not expected to use a fixed beam to transmit triggered SRS resources within the same SRS resource set when no beam indication is configured for the triggered SRS resources.
Proposal 10: spatial QCL information provided by SRS-SpatialRelationInfo and by MAC CE activation command for semi-persistent SRS resources should be consistent. The following 3 cases are considered feasible
Proposal 11: for KB and DB, support a single latency of 26 symbols in core specification.
Proposal 12: For shorter latency, the baseline number of CSI-RS resources to be considered should be limited to 8 or 16 per slot.
Proposal 13: No need to define the maximum number of TX+RX beam switches in a slot as UE capability.
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