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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 focused on the RS and QCL parameters.
Discussion
For each of the topics within the RS and QCL we try to highlight the open issues to facilitate a better targeted discussion during RAN1 #90bis.
TRS
For TRS, it has been agreed it is UE specifically configured and we thus need the corresponding RRC parameters.
A TRS burst is at least 2 slots but other formats are under discussion. Hence a TRS burst length parameter may be needed. Since TRS is comb-based, different TRSs can be frequency multiplexed by a subcarrier offset and such a parameter may be needed. Also, it has been discussed to have TRS as FDM with SSB in case an RB offset parameter may be needed. Another possibility is to shift the TRS burst in time relative to e.g. the frame boundary, if so, such parameter is also needed. Finally, the sequence initialization to use on TRS needs to be determined. A baseline could be to use the PN sequence initialized by a UE specifically signalled parameter in the range 0-1007. 
There have also been discussions that TRS is QCL with an SSB and if this link is established, we may add an RRC parameter to indicate the link between a source SS block and the target TRS. This needs further discussion.
In addition, measurement restriction on TRS to a single TRS burst has been discussed and needs further discussion. If introduced, there may be an associated RRC parameter. 

Proposal
· Decide on precise TRS configuration parameters to configure one or more TRS:s to the UE
· Use the table below or a subset of the table as TRS configuration parameters depending on the outcome of the discussions

	TRS-periodicity
	Signalls TRs periodicity
	20 or 40 ms
	

	TRS-slot-offset
	Slot offset for TRS
	0-159
	 

	TRS-RB-offset
	RB offset for TRS position relative SSB position 
	
	 

	TRS-frequency-offset
	Subcarrier offset for TRS
	0,1,2,3
	

	TRS-burst-length
	Length of the TRS burst in terms of  slots
	[1] or 2
	 

	TRS-sequence
	Sequence initialization parameter for TRS
	0-1007
	

	TRS-QCL-source
	Indicates a source SSB for QCL relation, which can be in the same component carrier or in another component carrier
	
	



PDSCH/PUSCH DMRS
These parameters are currently listed in the RRC parameter document.
	DL-DMRS-config-type
	Selection of the DMRS type to be used for DL.  See section 7.4.1.1.1 in 211
	1 or 2
	 

	UL-DMRS-config-type
	Selection of the DMRS type to be used for UL. See section 6.4.1.1.2 in 211
	1 or 2
	 

	DL-DMRS-add-symbols
	Selection on the number of addition DMRS symbols to be supported in a slot for DL
	1, 2 or 3
	 

	UL-DMRS-add-symbols
	Selection on the number of addition DMRS symbols to be supported in a slot for UL
	1, 2 or 3
	 

	DL-DMRS-typeA-pos
	Position of (first) DL DM-RS
	2, 3
	 

	DL-DMRS-add-pos 
	Position for additional DM-RS in DL, see Table 7.4.1.1.2-4 in 38.211
	0,1,2,3
	 

	dmrs-group1
	DM-RS groups that are QCL:ed, i.e. group 1
	 
	 

	dmrs-group2
	DM-RS groups that are QCL:ed, i.e. group 2
	 
	 



Note that DL-DMRS-typeA-pos is signalled in MIB so it can be removed from this table of RRC parameters. Also, this table has some redundant parameters due to iterative editing and name changes in draft specs. The DMRS obtains the QCL relation to a NZP CSI-RS or other DL RS through the TCI states in the DCI. If such field does not exists, then additional RRC parameters is needed for DMRS that links PDSCH and PDCCH DMRS with e.g. a NZP CSI-RS for QCL purpose.
We propose to clean up this by the following proposals:
Proposal
· Decide on how to specify RRC signaling and configuration of DMRS groups (after December). For now, keep a placeholder “dmrs-group” in the RRC table
· Discuss DMRS scrambling initialization, it is likely that it can be configured by a “virtual” cell ID (0-1007) while physical CellID is the default parameter value
· More discussion is needed on the UL DMRS design but at least for FDD it is likely to support the same structure in both DL and UL, hence the RRC configuration is symmetrical for UL and DL parameters.
· If TCI field is optional, then the QCL relations between DMRS and a source DL RS needs to be RRC configured when configuring DMRS. If TCI is always present in DCI, then these QCL relations are configured by the configuration of TCI states.
· Whether DMRS groups is needed also in UL needs to be further discussed, but as it is related to multi-panel operation, this discussion is postponed to after December. 
· Update the DMRS parameter table above to the following below to better follow 38.211:


	DL-DMRS-typeA-pos
	Indicates the front loaded position. Signalled in PBCH 
	2 or 3
	

	DL-DMRS-config-type
	Selection of the PDSCH DMRS type to be used for DL.  See section 7.4.1.1.1 in 211
	1 or 2
	 1

	UL-DMRS-config-type
	Selection of the PDSCH DMRS type to be used for UL. See section 6.4.1.1.2 in 211
	1 or 2
	 

	DL-DMRS-add-pos
	Selection on the number of addition DMRS symbols to be supported in a slot for DL 
	0,1, 2 or 3
	 

	UL-DMRS-add-pos
	Selection on the number of addition DMRS symbols to be supported in a slot for UL 
	0,1, 2 or 3
	 

	DL-DMRS-Scrambling-ID
	Scrambling ID for DL DMRS, default is CellID
	0-1007
	CellID

	UL-DMRS-Scrambling-ID
	Scrambling ID for UL DMRS, default is CellID
	0-1007
	CellID

	dmrs-group1
	DL DM-RS groups that are QCL:ed, i.e. group 1
	 
	 

	dmrs-group2
	DM-RS groups that are QCL:ed, i.e. group 2
	 
	 



PT-RS
For PT-RS, it is still being discussed whether to support an RRC signalled RB offset to indicate the RB for which PTRS are mapped and also whether to support a subcarrier offset to indicate which subcarrier within an RB for which PTRS is mapped.
The current RRC table has the following fields:

	DL-PTRS-present
	Indicates whether the PTRS may be present in the DL or not. see 38.211 section 7.4.1.2.2
	ON/OFF
	OFF

	UL-PTRS-present
	Indicates whether the PTRS may be present in the UL or not for CP-OFDM waveform
	ON/OFF
	OFF

	DL-PTRS-time-density
	Structure of parameters that controls the time density of DL PT-RS  as a function of MCS
	 
	 

	DL-PTRS-frequency-density
	Structure of parameters that controls the frequency density of DL PT-RS as a function of Scheduled BW
	 
	 

	UL-PTRS-time-density
	Structure of parameters that controls the time density of UL PT-RS for CP-OFDM waveform as a function of MCS
	 
	 

	UL-PTRS-frequency-density
	Structure of parameters that controls the frequency density of UL PT-RS for CP-OFDM waveform as a function of Scheduled BW
	 
	 




Proposal
· Discuss these open issues as they may have impact on RRC signaling:
· more the details of the density tables, which densities can be configured?
· Whether presence for PT-RS in DFT-S-OFDM is another parameter compared to UL CP-OFDM
· whether ZP PT-RS is supported (in which case additional RRC parameters needs to be added)
· whether PTRS is present in UL and DL simultaneously or independently
· the PT-RS sequence 
· Time density for DFT-S-OFDM
· In case of multiple DMRS groups and multiple PTRS, whether there is an impact on RRC 
· Use the table below or a subset of the table as TRS configuration parameters depending on the outcome of the discussions

	DL-PTRS-present
	Indicates whether the PTRS may be present in the DL or not. see 38.211 section 7.4.1.2.2
	ON/OFF
	OFF

	UL-PTRS-present
	Indicates whether the PTRS may be present in the UL or not for CP-OFDM waveform
	ON/OFF
	OFF

	DL-PTRS-time-density
	Structure of parameters that controls the time density of DL PT-RS  as a function of MCS
	 
	 

	DL-PTRS-frequency-density
	Structure of parameters that controls the frequency density of DL PT-RS as a function of Scheduled BW
	 
	 

	UL-PTRS-time-density
	Structure of parameters that controls the time density of UL PT-RS for CP-OFDM waveform as a function of MCS
	 
	 

	UL-PTRS-frequency-density
	Structure of parameters that controls the frequency density of UL PT-RS for CP-OFDM waveform as a function of Scheduled BW
	 
	 

	DL-PTRS-RB-offset
	Indicates the RB offset for DL PTRS
	0,1,2,3
	

	UL-PTRS-RB-offset
	Indicates the RB offset for UL PTRS with CP-OFDM
	
	

	DL-PTRS-subcarrier-offset
	Indicates the subcarrier offset for DL PTRS
	
	

	UL-PTRS-subcarrier-offset
	Indicates the subcarrier offset for UL PTRS
	
	

	UL-PTRS-present-DFTsOFDM
	Indicates whether the PTRS may be present in the UL or not for DFT-s-OFDM waveform
	 ON/OFF
	 

	UL-PTRS-time-density-DFTsOFDM
	Time density (OFDM symbol level) of PT-RS for DFT-s-OFDM
	1 [or ½] 
	 



CSI-RS
These parameters are currently listed in the RRC parameter document.
	NZP-CSI-RS-ResourceConfig
	NZP CSI-RS resource configuration
	

	NZP-CSI-RS-ResourceConfigId
	NZP-CSI-RS resource configuration ID
	0 ..  NZP-CSI-RS-ResourceMax  - 1

	ResourceConfigType
	Time domain behavior of resource configuration
	aperiodic, semi-persistent, or periodic

	CSI-RS-timeConfig
	Contains periodicity and slot offset for periodic/semi-persistent CSI-RS
	

	NrofPorts
	Number of ports
	1,2,4,8,12,16,[24],32

	CSI-RS-ResourceMapping
	Include parameters to capture OFDM symbol and subcarrier occupancy of the CSI-RS resource within a slot
	

	CDMType
	Includes parameters to capture CDM value (1, 2, 4, or 8), CDM pattern (freq only, time and freq, time only)
	

	CSI-RS-Density
	Density of CSI-RS resource measured in RE/port/PRB
	e.g., 1/2, 1, >1

	CSI-RS-FreqBand
	Includes parameters to enbale configuration of wideband and partial band CSI-RS
	

	Pc
	Power offset of NZP CSI-RS RE to PDSCH RE
	

	ScramblingID
	Scambling ID
	

	ZP-CSI-RS-ResourceConfig
	ZP CSI-RS resource configuration
	

	ZP-CSI-RS-ResourceMapping
	Include parameters to capture OFDM symbol and subcarrier occupancy of the ZP CSI-RS resource within a slot
	

	ZP-CSI-RS-ResourceConfigId
	ZP-CSI-RS resource configuration ID
	0 ..  ZP-CSI-RS-ResourceMax  - 1



Proposal
· Discuss the following open issues as they may have impact on RRC signaling
· Allowed periodicities, slot offsets for periodic CSI-RS resources
· Allowed OFDM symbol and subcarrier indices for location of CSI-RS components
· Allowed density values for 1-port CSI-RS resources
· Configuration parameters for CSI-RS bandwidth
· Allowed CSI-RS-to-PDSCH power offset values
· CSI-RS sequence initialization
· UE-specifically configured sequence ID, RS type ID
· Configuration parameters for ZP CSI-RS resources
· OFDM symbol and subcarrier occupancy
· Number of ports
· If TCI field is optional, then the QCL relations between CSI-RS and a source DL RS (SSB, TRS) needs to be RRC configured. If TCI is always present in DCI, then these QCL relations are configured by the configuration of TCI states.

SRS
These parameters are currently listed in the RRC parameter document.
	SRS-ResourceSetConfigList
	Contains up to TBD number of SRS resource set configurations (SRS-ResourceSetConfig)
	

	AperiodicSRS-ResourceTrigger
	Contains trigger states for dynamically selecting one or more aperiodic SRS resource
	

	SRS-ResourceSetConfig
	SRS resource set configuration
	

	SRS-ResourceSetConfigId
	SRS resource set configuration ID
	0 .. TBD number of SRS resource sets - 1

	SRS-ResourceConfigList
	Contains up to TBD number of SRS resource Set configurations (SRS-ResourceConfig)
	

	SRS-ResourceConfig
	SRS resource configuration
	

	SRS-ResourceConfigId
	SRS resource configurationId
	

	NrofSRS-Ports
	Number of SRS ports
	1,2, or 4

	SRS-TransmissionComb
	Includes comb value (2 or 4) and comb offset
	

	SRS-ResourceMapping
	Include parameters to capture OFDM symbol location of the SRS resource within a slot including number of OFDM symbols (1, 2, or 4 per SRS resource)
	

	SRS-FreqHopping
	Includes parameters capturing SRS frequency hopping
	

	SRS-AntSwitching
	Includes parameters capturing SRS antenna switching, e.g., 1Tx or 2Tx switching
	

	SRS-ResourceConfigType
	Time domain behavior of SRS resource configuration
	aperiodic, semi-persistent, or periodic

	SRS-SlotConfig
	Contains periodicity and slot offset for periodic/semi-persistent SRS
	

	SRS-FreqBand
	Includes parameters to enable configuration of wideband and partial band SRS
	

	SRS-SequenceId
	Sequence ID
	

	PUCCHSRS-SimultaneousTransmission
	Configuration of simultaneous SRS and PUCCH
	ON, OFF



Proposal
· Discuss the following open issues as they may have impact on RRC signaling
· Configuration parameters for SRS sets – allowed set sizes, number of resources per set
· Triggering states for dynamic SRS resource selection, set selection
· Configuration of SRS BW allocation table
· Hopping parameter configuration
· C_SRS, B_SRC, b_hop
· Intra-slot, inter-slot, intra+inter-slot, inter-BWP hopping configuration
· Start/end position of hopping bandwidth to allow user multiplexing
· Tx antenna switching configuration
· Sequence hopping, group hopping configuration
· Cyclic shift sequence configuration
· ZC sequence root configuration
· Allowed periodicity and slot offset for periodic SRS resources
· SRS sequence initialization
· UE-specifically configured sequence ID, RS type ID
· Reciprocal QCL relations between SRS and a source DL RS (CSI-RS, SSB)
· QCL relations between SRS resources
· Possible configuration of SRS in a TCI state 

QCL
For QCL, a framework for midband operation was agreed previous meeting. In most cases, the QCL relationships for DL DMRS are obtained dynamically through the selection of configured TCI states. 
[bookmark: _GoBack]It has also been agreed to be able to configure QCL relationships across CC and this needs to be captured in RRC signaling as well.
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