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[bookmark: _Ref519244397]1 Introduction
In RAN1#94, an LS [1] from RAN2 on RRC message size restriction was sent to RAN1. The action required for RAN1 are
1. Take the restriction of RRC message size into account in all the future work requiring RRC configuration;
2. Provide typical configurations with realistic parameter values of CSI-MeasConfig, RACH-ConfigDedicated, MeasObjectNR, etc. for RRC message size evaluation;
3. Consider if anything can be done in RAN1 specifications to deal with the over-sizes L1 configuration without change to the parameters. 
In this tdoc, we provide our views on the 2nd action items.
2 Typical configuration with realistic parameter values
2.1  CSI-MeasConfig
The typical configuration and parameter values for CSI-MeasConfig are given below. 
	Number of NZP-CSI-RS resources configurations for
nzp-CSI-RS-ResourceToAddModList

	FR1: (68 NZP-CSI-RS resources)
32 CSI-RS resources for beam management;
32 CSI-RS resources for TRS;
4 CSI-RS resources for the CSI acquisition

	
	FR2: (100 NZP-CSI-RS resources)
64 CSI-RS resources for beam management;
32 CSI-RS resources for TRS;
4 CSI-RS resources for the CSI acquisition 

	Number of CSI-RS report configurations for
csi-ReportConfigToAddModList
	7

	Number of A-CSI trigger states for
aperiodicTriggerStateList
	7



Here are some assumptions we made to derive the values above:
· For CSI acquisition, Type I or Type II codebook based feedback with RI/PMI/CQI is used, no port-indication for non-PMI feedback configuration
· For FR1, there can be up to 8 SSBs per cell, which allow the network to cover the cell with 8 SSB beams. For each SSB beam, an associated TRS QCLed with that SSB beam can be configured. Hence there can be up to 8 NZP CSI-RS resource sets for tracking (TRS) in total. Assuming two slots are configured for each TRS, then 32 NZP CSI-RS resources are budgeted for 8 TRS. No NZP-CSIRS resource for beam management  is needed if    the number of TxRUs is limited. In general, 32 CSI-RS resources for beam management should be enough for network with  more TxRU. 
· For FR2, compared with FR1, more CSI-RS resources for beam management are needed.
· Configure at most 4 P/SP/AP CSI-RS resources for CSI acquisition
· 7 report configurations should be enough to configure P/SP/AP reports for CSI acquisition and P/AP reports for beam management
· 7 trigger states should be enough to cover A-CSI reports for beam management and CSI acquisition; fewer states are needed if we don’t consider triggering reports across multiple CCs
[bookmark: _GoBack]With the provided parameters, the size of CSI-MeasConfig for FR1 and FR2 are around 5.4Kbytes and 6.4Kbytes, respectively. The size of CSI-MeasConfig increase slightly if more CSI-RS resources are configured. We expect that the numbers are not proportionally scaled up with the number of configured BWPs.

Proposal 1: The typical configuration for CSI-MeasConfig is
· 68 NZP-CSI-RS resources for FR1
· 100 NZP-CSI-RS resources for FR2
· 7 CSI-RS report configurations 
· 7 A-CSI trigger states
We believe ther is still room for RAN1 specifications to deal with the over-sized L1 configuration without change to the parameters. For example, It had been identified that the RRC overhead to configure non-PMI feedback is huge if network has to configure port-indication for all CSI-RS resources associated with the report configuration. In RAN1#94, following agreements were reached to reduce the number of ‘non-PMI-port-indication’ fields and specify a default assumption for cases when the port-indication field is not present:
Agreement
UE is not expected to be configured with more than 64 NZP CSI-RS resources in a resource setting for channel measurement linked to non-PMI feedback.
· There is no impact to RAN2 specifications

Agreement
-------------------------------------------- Start TP for 38.214 Section 5.2.1.4.2 ---------------------------
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI': 




-	If the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, where r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource.



-	If the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where is the number of ports in the CSI-RS resource.
-------------------------------------------- End TP for 38.214 Section 5.2.1.4.2 ---------------------------
As also shown in our companion paper [2], an additional constraint on the total number of configured ‘non-PMI-PortIndication’ across all report settings for non-PMI feedback can be a good way to deal with the over-sized problem.


2.2 RACH-ConfigDedicated
For RACH-ConfigDedicated, the maximum values and typical values in our view are shown below.
	
	Maximum values: (maxRA-SSB-Resource=64, maxRA-CSIRS-Resources=96, maxRA-OccasionsPerCSIRS=64) 
	Proposed typical values of (RA-SSB-Resource, RA-CSIRS-Resources, RA-OccasionsPerCSIRS): (4, 8, 8)

	CFRA-SSB-Resource ::= SEQUENCE {ssb, ra-PreambleIndex}
	ssb index: 6 bits
raPreambleIndex: 6 bits
	ssb index: 6 bits
raPreambleIndex: 6 bits

	CFRA-CSIRS-Resource ::= SEQUENCE {csi-RS, ra-OccasionList, ra-PreambleIndex}
	csi-RS: 7 bits
ra-OccasionList: 6 bits + 64*9 bits 
PreambleIndex: 6 bits
	csi-RS: 7 bits
ra-OccasionList: 6 bits + 8*9 bits 
PreambleIndex: 6 bits

	ssb ::= SEQUENCE {ssb-ResourceList, ra-ssb-OccasionMaskIndex}
	ssb-ResourceList: 6 bits + 64*(6+6) bits
ra-ssb-OccasionMaskIndex: 4 bits
	ssb-ResourceList: 6 bits + 4*(6+6) bits
ra-ssb-OccasionMaskIndex: 4 bits

	csirs ::= SEQUENCE {csirs-ResourceList,
rsrp-ThresholdCSI-RS}
	csirs-ResourceList: 7 bits + 96*(7+6+64*9+6) bits
rsrp-ThresholdCSI-RS: 8 bits
	csirs-ResourceList: 7 bits + 8*(7+6+8*9+6) bits
rsrp-ThresholdCSI-RS: 8 bits

	resources ::= CHOICE{ssb, csirs}
	ssb: 6+64*(6+6)+4 = 778 bits ~= 97 bytes
csirs: 7+96*(7+6+64*9+6)+8 = 57127 bits ~= 7141 bytes 
	ssb: 6+4*(6+6)+4 = 58 bits = 7.25 bytes
csirs: 7+8*(7+6+8*9+6)+8 = 743 bits ~= 93 bytes

	occasions ::= SEQUENCE {rach-ConfigGeneric, ssb-perRACH-Occasion}
	rach-ConfigGeneric: 40 bits
ssb-perRACH-Occasion: 3 bits //OPTIONAL    -- Cond SSB-CFRA
	rach-ConfigGeneric: 40 bits
ssb-perRACH-Occasion: 3 bits //OPTIONAL    -- Cond SSB-CFRA

	CFRA ::= SEQUENCE {occasions, resources}
	occasions: If CSIRS-CFRA, 40 bits; If SSB-CFRA, 43 bits. 
Resources: If CSIRS-CFRA, 7141 bytes; If SSB-CFRA, 97 bytes. 
	occasions: If CSIRS-CFRA, 40 bits; If SSB-CFRA, 43 bits. 
resources:  If CSIRS-CFRA, 93 bytes; If SSB-CFRA, 7.25 bytes 

	RACH-ConfigDedicated ::= SEQUENCE {cfra, ra-Prioritization}
	cfra: If CSIRS-CFRA, 40 bits + 7141B ~= 7146 B; If SSB-CFRA, 43 bits + 97 bytes ~= 102.5 bytes
ra-Prioritization: 2 + 2 = 4 bits
	cfra: If CSIRS-CFRA, 40 bits + 93 bytes = 98 bytes; If SSB-CFRA, 43 bits + 7.25 bytes ~= 13 bytes
ra-Prioritization: 2 + 2 = 4 bits

	Approximate size of RACH-ConfigDedicated
	If CSIRS-CFRA, 7K bytes; 
If SSB-CFRA, 103 bytes
	If CSIRS-CFRA, 100 bytes; 
If SSB-CFRA, 14 bytes



The number of RA resources for SSB-CFRA is mainly decided by the number of SSBs that are selected for CFRA which is denoted as RA-SSB-Resource in the above table. Similarly, the number of RA resources for CSIRS-CFRA is decided by the number of CSI-RSs that are selected for CFRA, i.e. RA-CSIRS-Resources in the above table, and the number of RA occasions per selected CSI-RS, i.e. RA-OccasionsPerCSIRS in the above table. These three parameters not only have an impact on the RRC signalling size but also implies how may physical resources that gNB has to reserve for one UE to conduct CFRA. They hence shall be carefully configured.

As to the value of RA-Occasions-PerCSIRS, the maximum number of RA occasions per SSB is 8 (according to the available values of ssb-perRACH-Occasion). Since, CSIRS, if configured, is unlikely to have a wider beamwidth than an SSB and hence cannot serve more UEs than SSB, we do not think the number of RA occasions per CSI-RS shall exceed that of an SSB. Therefore, we propose a typical value for RA-OccasionsPerCSIRS to be at most 8.

With the above proposed value for RA-OccasionsPerCSIRS=8, if the number of RA-CSIRS-Resources is set to be its maximum value, 96, then it implies the total number of RA occasions reserved for CSIRS-CFRA (i.e. csirs-ResourceList) for a UE is 768 which is excessively large considering that the total number of RA occasions in the system is 512 (denoted as maxRA-Occasions in TS38.331).

Note because the contention-based random access is always available as a fallback mechanism to UE, we do not think the gNB has to configure so many RS-resources for CFRA whether it is SSB-CFRA or CSIRS-CFRA. Hence, trading between RA latency and spectral efficiency (and UE complexity), we propose 8 CSIRS-Resources and 4 RA-SSB-Resources to be typical configurations for RACHConfigDedicated for CSIRS-CFRA and SSB-CFRA, respectively. Furthermore, we propose the total number of RACH occasions indicated by csirs-ResourceList shall not exceed 64.

Observation 1: For CFRA with SSB, the size of RACHConfigDedicated is mainly decided by the number of SSBs the gNB has configured to reserve RA resources for the UE.
· Note: This parameter is denoted as RA-SSB-Resource in this contribution. 
Observation 2: For CFRA with CSI-RS, the size of RACHConfigDedicated is mainly decided by the number of CSI-RSs that gNB has configured to reserve RA resources for the UE, and the number of RA occasions per configured CSI-RS. 
· Note: The former parameter is denoted as RA-CSIRS-Resources and the later one is denoted as RA-OccasionsPerCSIRS in this contribution. 
Observation 3: Based on the available values of ssb-perRACH-Occasion, the maximum number of RA occasions configured for one SSB is at most 8. 
Proposal 2: RAN1 supports the typical configuration of RA-OccasionsPerCSIRS to be at most 8. 
Observation 4: The larger these three parameters (RA-SSB-Resource, RA-CSIRS-Resources, RA-OccasionsPerCSIRS) are, not only the larger the RRC signalling of RACHConfigDedicated is but also the more physical resources gNB has to reserve for the UE.
Observation 5: Contention-based random access (CBRA) is available as a fall-back mechanism to contention-free random access (CFRA) for UE.
Observation 6: By setting (RA-CSIRS-Resources, RA-OccasionsPerCSIRS) equal to (maxRA-CSIRS-Resources=96, maxRA-OccasionsPerCSIRS=64), the size of RACHConfigDedicated is about 7K bytes. 
Observation 7: By setting (RA-CSIRS-Resources, RA-OccasionsPerCSIRS) to be the proposed values (8, 8), the size of RACHConfigDedicated is significantly reduced to 100 bytes. 
Proposal 3: RAN1 supports the typical configuration of RA-CSIRS-Resources to be 8. 
Proposal 4: RAN1 supports the typical configuration of RA-SSB-Resource to be 4. 
Proposal 5: RAN1 supports the total number of RA occasions indicated by csirs-ResourceList in RACHConfigDedicated shall not exceed 64. 	  

2.3 MeasObjectNR
For MeasObjectNR, the size is dominant by CSI-MeasConfig. The typical configuration and parameter values for CSI-MeasConfig are given below.
	IE
	size
	Max Num.
	size (bits)
	total size (KB)

	CSI-RS-ResourceConfigMobility (1 MO)
	　
	1
	7012
	0.855957031

	isServingCellMO
	1
	1
	1
	　

	subcarrierSpacing
	3
	1
	3
	　

	csi-RS-CellList-Mobility (up to 96 CSI-RS resources)
	　
	96
	7008
	　

	cellId
	10
	1
	10
	　

	csi-rs-MeasurementBW
	15
	1
	15
	　

	density
	1
	1
	1
	　

	csi-rs-ResourceList-Mobility
	47
	1
	47
	　

	csi-RS-Index
	7
	1
	7
	　

	slotConfig
	3
	1
	3
	　

	associatedSSB
	7
	1
	7
	　

	frequencyDomainAllocation
	16
	1
	16
	　

	firstOFDMSymbolInTimeDomain
	4
	1
	4
	　

	sequenceGenerationConfig
	10
	1
	10
	　

	　
	　
	　
	　
	　



In RAN1, it has been agreed that there will be max 96 CSI-RS resources configured per frequency layer in total rather than max 96 Cells X 96 CSI-RSs/Cell (=9216 CSI-RSs) implied in RAN2 spec.
The typical value can be defined considering the number of beams to be supported for FR1 and FR2 separately.
· For FR1, there can be max 8 SSBs per cell, so 32 CSI-RS may be enough considering up to 8 coarse SSB beams X 4 fine CSI-RS beams/SSS or 4 cells with 8 CSI-RS beams/Cell.
· For FR2, there are max 64 SSBs (beams) per cell, so 96 CSI-RS may be equivalent to 3 Cells X 32 beams/Cell, which can be sufficient for operation.
Proposal 6: The typical number of CSI-RS resources for RRM measurement per MO can be 32 in FR1 and 96 in FR2.
3 Conclusion
In this tdoc, we provide typical configurations with realistic parameter values of CSI-MeasConfig, RACH-ConfigDedicated, MeasObjectNR for RRC message size evaluation. We have the following observations.
Observation 1: For CFRA with SSB, the size of RACHConfigDedicated is mainly decided by the number of SSBs the gNB has configured to reserve RA resources for the UE.
· Note: This parameter is denoted as RA-SSB-Resource in this contribution. 
Observation 2: For CFRA with CSI-RS, the size of RACHConfigDedicated is mainly decided by the number of CSI-RSs that gNB has configured to reserve RA resources for the UE, and the number of RA occasions per configured CSI-RS. 
· Note: The former parameter is denoted as RA-CSIRS-Resources and the later one is denoted as RA-OccasionsPerCSIRS in this contribution. 
Observation 3: Based on the available values of ssb-perRACH-Occasion, the maximum number of RA occasions configured for one SSB is at most 8. 
Observation 4: The larger these three parameters (RA-SSB-Resource, RA-CSIRS-Resources, RA-OccasionsPerCSIRS) are, not only the larger the RRC signalling of RACHConfigDedicated is but also the more physical resources gNB has to reserve for the UE.
Observation 5: Contention-based random access (CBRA) is available as a fall-back mechanism to contention-free random access (CFRA) for UE.
Observation 6: By setting (RA-CSIRS-Resources, RA-OccasionsPerCSIRS) equal to (maxRA-CSIRS-Resources=96, maxRA-OccasionsPerCSIRS=64), the size of RACHConfigDedicated is about 7K bytes. 
Observation 7: By setting (RA-CSIRS-Resources, RA-OccasionsPerCSIRS) to be the proposed values (8, 8), the size of RACHConfigDedicated is significantly reduced to 100 bytes. 

In addition, we have the following proposals.
Proposal 1: The typical configuration for CSI-MeasConfig is
· 68 NZP-CSI-RS resources for FR1
· 100 NZP-CSI-RS resources for FR2
· 7 CSI-RS report configurations 
· 7 A-CSI trigger states
Proposal 2: RAN1 supports the typical configuration of RA-OccasionsPerCSIRS to be at most 8. 
Proposal 3: RAN1 supports the typical configuration of RA-CSIRS-Resources to be 8. 
Proposal 4: RAN1 supports the typical configuration of RA-SSB-Resource to be 4. 
Proposal 5: RAN1 supports the total number of RA occasions indicated by csirs-ResourceList in RACHConfigDedicated shall not exceed 64. 
Proposal 6: The typical number of CSI-RS resources for RRM measurement per MO can be 32 in FR1 and 96 in FR2.
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