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Introduction
In this contribution, we aim to highlight the open issues related to RRC parameters that would need to be finalized during this meeting. The contribution focuses on the Multi-antenna transmission.
Discussion
For each of the topics within the Multi-antenna transmission we try to highlight the open issues to facilitate a better targeted discussion during RAN1 #90bis.
DL PRB bundling
The use of 1-bit in DCI to switch PRB bundling is a UE capability, which means that RRC signalling to enable such feature is needed. More discussion is needed to decide whether the 1 bit switches between two fixed bundle sizes or between to RRC configured bundle sizes. Hence, one or both of these two parameters is needed. 
	PRB_bundling
	Configures the use of dynamic PRB bundlling size indication. The support for dynamic bundling indication is a UE capability and use 1-bit in DCI. 
	ON/OFF
	OFF

	PDSCH-bundle-size
	Bundle size the UE may assume. At least the possiblity of switching between semi-static configured and dynamic indication is needed (dynamic indication is a UE capability)
	 
	 



Moreover, slot aggregation and multi-slot scheduling is supported in NR and more discussion is needed to decide how PRB bundling should work in this case, e.g. whether bundling can be defined across slot boundaries.
Proposal
· Conclude details on PRB bundling
· Discuss how to specify bundling (i.e. channel estimation interpolation) across slot boundaries

Rate matching resources
For rate matching, we have the following agreements:
Agreements:
· A UE is configured with resources for PDSCH rate matching
· FFS details
· A UE is configured with resources for PUSCH rate matching
· FFS details

Agreement:
· RMR(s) for PDSCH resource mapping includes CSI-RS REs at least.

Rate matching for UL and DL has yet to be defined beyond the basic agreements above.  However, it seems straightforward that at the minimum, rate matching resource for PUSCH would have an RRC configured resource with symbol level granularity.  From an RRC structure perspective, knowing the high level design and whether the resources are controlled solely by RRC, or are also in L1/L2 signaling would be helpful.
	
	
	Value Range
	Default Value

	rate-match-resources-PDSCH
	Resources that the UE should rate match PDSCH around
	PDSCH RMRs at least include CSI-RS REs
	

	rate-match-resources-PUSCH
	Resources that the UE should rate match PUSCH around
	[PUSCH RMR granularity is at least symbol  level.  RMR signaling is at least RRC configured.]
	 

	PDSCH-SSB-rate-matching
	Indicates SSblock resrouces the PDSCH should be rate matched around. If absent the UE rate matches around the SSBblocks indicated in RMSI.
	 
	not present



Proposal
· Identify at least the high level design of RMRs, including granularity and time/frequency structure.
· Decide if RMRs are solely controlled by RRC
· For PUSCH, decide:
· If RMR granularity is more than symbol level, and 
· If RMR is signaling is more dynamic than RRC configuration.
· For PDSCH decide if RMR is signaling is more dynamic than RRC configuration (e.g. aperiodic).

UL waveform
For UL waveform, an open issue that needs an agreement is whether the waveform is dynamically switched, e.g. by MCS table, or is higher layer configured. More discussion is needed. If this parameter is higher layer configured, then a field as the one below is needed. 
	UL-waveform
	To select between transform precoding enabled or disabled (in 38.211)
	
	



Proposal
· Decide whether UL waveform switching is semi static or dynamic

MCS table
For MCS table, there was a discussion in RAN1#NR-AH3 to be able to configure MCS table, e.g. the maximum or minimum scheduled MCS. Hence, it is likely that such RRC parameter is needed for DL and UL respectively:
	DL-MCS-table
	To select the MCS table for DL scheduling
	
	

	UL-MCS-table
	To select the MCS table for UL scheduling
	
	


Proposal
· Decide whether multiple MCS tables are needed  in UL and DL respectively

Antenna port mapping table
The DCI scheduling DL may have multiple sets of antenna port mapping tables and is currently being discussed in the DMRS agenda.
The RRC parameter for DL needs to be configured by RRC if this is supported and the entries in the table could be as follows. FFS for UL

	DL-Antenna-port-mapping-table
	To select antenna port mapping table to be used in DCI for DL scheduling
	
	



Proposal
· Decide whether multiple antenna port mapping tables are needed for DL
· Discuss for UL DMRS as well

Maximum number of MCS/RV/NDI
The RRC parameter list contains this field and currently we don’t see the need for additional parameters related to this.
	Number-MCS-HARQ-DL-DCI
	Number of Code words to assume to be possible to be schedule from DCI message. This changes the number of MCS/RV/NDI fields in the DCI message from 1 to 2.
	1, 2
	1




TCI states
This includes Remaining details configuration of TCI states for the TCI field carried by DCI. This is handled under the beam management agenda which are about to settle the more fine details on how TCI states can be configured. There is also an open issue whether TCI states can contain e.g. rate matching parameters. Also, TCI states present in UL grants is under discussion.
	
	
	Value range
	Default value

	TCI-States
	Contains Transmission Configuration Indicator (TCI) states for dynamically indicating (over DCI) a transmission configuration which includes QCL relationships between the DL RSs in one RS Set and the PDSCH DMRS ports. between one or two RS sets and one or two DMRS port groups, respectively
	 
	 

	TCI-RS-SetConfig
	Contains parameters for configuring an RS set within a TCI state, e.g., which RSs, which QCL parameters, etc.
	 
	 



Proposal
· More discussion is needed on the actual details how to configure the TCI states. 
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