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In RAN2 NR AH1807 meeting, the RRC message size for CSI-RS related configuration was discussed without consensus. It was concluded that contributions on RRC message size and RRC buffer size can be submitted to next meeting. During last meeting, we elaborate the extremely huge RRC message based on current signalling structure and the maximum values, which can be as large as hundreds of Kbytes. Several companies think that the maximum values will be not used in the realistic network. It’s more meaningful to consider the typical configurations. 
In this contribution, we take several cases with more practical settings as examples and calculate the corresponding RRC message size. Based on the evaluation, we propose to restrict both the RRC message size and RRC buffer size to 9Kbytes. Furthermore, RAN1 should be informed of the restriction and take the restriction into account for the RAN1 features. 
Discussion
RRC Message Size with the Maximum Value
In [1], we have evaluated the size of IEs rach-ConfigDedicated, CSI-RS-ResourceConfigMobility and CSI-MeasConfig with the maximum values. 
· The size of RACH-ConfigDedicated is ~7Kbytes
· The size of CSI-RS-ResourceConfigMobility is ~ 1Kbytes
· The size of MeasObjectNR is ~ 3Kbytes
· The size of CSI-MeasConfig is ~ 150KBytes per carrier

For the configuration of each carrier, the size of CSI-MeasConfig is dozens of times larger than other IEs. So it is the dominant IE in RRCReconfiguration message, which determines the magnitude of the RRC message size.  
Observation 1: the size of CSI-MeasConfig is the dominant factor in the RRC message size for the configuration of each carrier. 
Based on the above observation, we focus on the IE CSI-MeasConfig for evaluation and estimate the RRC message size based on different assumptions. 
CSI-MeasConfig Size with Practical Settings
Since CSI-MeasConfig is configured per carrier, if multiple carriers are configured, the overall RRC signalling payload will be scaled up according to the number of serving cells configured. 
Observation 2: the overall RRC signalling payload scales up based on the number of serving cells configured.
We takes two practical cases as example to calculate the RRC signalling payload for the configuration of each carrier. The detailed parameters are provided in the appendix. 
· Case 1: only support CSI acquisition, 3 resources (per BWP) for CSI acquisition; No support of beam management, No support of TRS, No SP-CSI configuration
· Case 2: Support Beam management (32 CSI-RS resource), TRS (8 sets) and CSI-RS acquisition (3 CSI-RS resources per BWP); 
The size of CSI-MeasConfig is mainly determined by the report configuration instead of resource configuration.  In the report configuration, IE non-PMI-PortIndication is the major contributor to the size of CSI-ReportConfig, since the pre-coders needs to be provided for non-PMI feedback. The maximum number of pre-coders is 128 in terms of maxNrofNZP-CSI-RS-ResourcesPerConfig. We take 6 and 32 CSI-RS as examples for calculation, just as illustrated in Table1.  
non-PMI-PortIndication			SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourcesPerConfig)) OF PortIndexFor8Ranks	OPTIONAL,	-- Need R
Table 1 CSI-MeasConfig Size in Case 1 and Case 2
	Case 1 (Bytes)

	
	1 BWP
	2BWPs

	Without non-PMI feedback
	1096
	2178 

	With non-PMI feedback
	6 CSI-RS
	2410     
	3492

	
	32 CSI-RS
	15112 
	16194 

	Case 2 (Bytes)

	
	1 BWP
	2BWPs

	Without non-PMI feedback
	3926
	7788

	With non-PMI feedback
	6 CSI-RS
	6554     
	10416

	
	32 CSI-RS
	31958
	35820



We can derive the following observations based on the above calculation:
Observation 3: if non-PMI feedback is configured with limited number of pre-coders (CSI-RS resources), the RRC message size can be less than 9Kbytes; otherwise, the RRC message can be tens of Kbytes. 
· Configuration of non-PMI feedback in report configuration is the dominant factor and increases the RRC message size dramatically.
· Configuration of non-PMI feedback in report configuration scales up based on the number of pre-coders configured. 
Observation 4: if non-PMI feedback is not configured, the RRC message size is less than 9Kbytes. 
· The RRC message size without non-PMI feedback is in proportion to the number of BWPs configured. 
· The RRC message size without non-PMI feedback scales up if reference signal for beam management and time tracking are configured. 
RRC Message and RRC Buffer Restriction
According to TS38.323, the maximum supported size of a PDCP SDU is 9000 bytes. It means that the maximum size of one RRC message is 9Kbytes. In LTE the RRC message is usually very small, e.g. less than 1Kbytes. So we never need to consider the PDCP SDU size restriction neither for L1 parameter or L2/3 configuration. 
Observation 5: The maximum size of one RRC message is 9Kbytes in current NR specification. 
In NR, the RRC signalling payload to configure L2/3 parameters is comparable to the overhead in LTE, which is very small and doesn’t need to be concerned. However, RRC message size of 9 Kbytes will not be sufficient for L1 configuration in NR. Unfortunately, both RAN1 and RRC specifications allow the full flexibility to configure the parameters with the maximum values, and the RRC signalling payload can easily exceed the restriction if certain combination of L1 features are configured simultaneously, e.g. carrier aggregation, multiple beam operation and BWP operation. 
Since the RRC spec is frozen for Rel-15, new RRC mechanism should be avoided.  Although RRC message size of 9Kbytes may not be sufficient to configure L1 features with full flexibility, it is preferred to stick to current RRC message size restriction for L1 parameter configuration in Rel-15. The enhancement to support larger RRC message size can be considered in future release. 
Proposal 1: Confirm the restriction of RRC message size to 9Kbytes in Rel-15. 
In LTE, the RRC buffer size at the UE side which is used to store and control L1 parameters is much small, e.g. several Kbytes.  Although the RRC buffer size is much smaller than the one required in NR, it is still over-designed and large enough to accommodate the L1 parameters configured by the network. So the RRC buffer size doesn’t need to be standardized in LTE and is left to UE implementation. Different UEs may have different RRC buffer size. 
Observation 6: In LTE, the RRC buffer size at the UE side doesn’t need to be standardized since it is over-designed and large enough to accommodate the L1 parameters configured by the network. 
Observation 7: The RRC buffer size in LTE is only several Kbytes, which is much smaller than the one required in NR. 
In NR, it is possible that the required RRC signalling overhead for L1 parameter configuration can be up to hundreds of K bytes, there is a risk that UE is unable to comply the RRC configuration due to the lack of the RRC buffer size at the UE side. If the RRC buffer size is not standardized, different UEs may have different RRC buffer size. Furthermore, it can’t be assumed that the RRC buffer size at the UE size is also over-designed and up to hundreds of Kbytes. Because the cost at the UE side to have large RRC buffer size of hundreds of Kbytes is unacceptable.
In this case, it is very likely that RLF will be declared, which has serious impact to both UE experience and network performance. So the network should take the RRC buffer size at the UE side into account and guarantee that the L1 parameter configuration should not exceed the size for each UE. In order to simplify both standardization and implementation, the required RRC buffer size at the UE side should be specified. The purposes to specify the RRC buffer size are:
· It guarantees that RRC buffer size at the UE side should be at least as large as the required size. 
· It guarantees that the network should not provide RRC configuration much larger than the required size. 
Observation 8: Since different UE may have different RRC buffer size, there is a risk that UE is unable to comply the RRC configuration due to the lack of the RRC buffer if the requirement on the RRC buffer size is not defined in NR.
From UE implementation point of view, the RRC buffer size can be larger than required size. Furthermore, considering the maximum size of RRC message is 9Kbytes, multiple RRC messages need to be transmitted if L1 parameter configuration size is as large as, e.g. tens of Kbytes. In this case, the long latency to provide L1 configuration is expected, since multiple RRC reconfiguration message require multiple RRC reconfiguration procedures. It is preferred that the L1 parameter configuration can be completed with very limited number RRC messages, e.g. 1 or 2 in Rel-15. 
Proposal 2: Specify the required RRC buffer size at the UE side to [9Kbytes] in Rel-15.
In our understanding, RAN1 intends to support full flexibility to configure the L1 features and doesn't take the RRC message size and RRC buffer size restriction into account. Without considering the restriction, the L1 parameter configuration can easily reach to tens of Kbytes or hundreds of Kbytes. RAN1 should be informed of the restriction and feedback to RAN2 if they think there is problem to support L1 features with the restrictions. The draft LS is provided in our accompanied Tdoc[2]. 
Proposal 3: Send LS to RAN1 to inform the RRC message and RRC buffer size restriction. 
Conclusion
In this contribution, we take several cases with more practical settings as examples and calculate the corresponding RRC message size.
Based on the observations:
Observation 1: the size of CSI-MeasConfig is the dominant factor in the RRC message size for the configuration of each carrier. 
Observation 2: the overall RRC signalling payload scales up based on the number of serving cells configured.
Observation 3: if non-PMI feedback is configured with limited number of pre-coders (CSI-RS resources), the RRC message size can be less than 9Kbytes; otherwise, the RRC message can be tens of Kbytes. 
· Configuration of non-PMI feedback in report configuration is the dominant factor and increases the RRC message size dramatically.
· Configuration of non-PMI feedback in report configuration scales up based on the number of pre-coders configured. 
Observation 4: if non-PMI feedback is not configured, the RRC message size is less than 9Kbytes. 
· The RRC message size without non-PMI feedback is in proportion to the number of BWPs configured. 
· The RRC message size without non-PMI feedback scales up if reference signal for beam management and time tracking are configured. 
Observation 5: The maximum size of one RRC message is 9Kbytes in current NR specification. 
Observation 6: In LTE, the RRC buffer size at the UE side doesn’t need to be standardized since it is over-designed and large enough to accommodate the L1 parameters configured by the network. 
Observation 7: The RRC buffer size in LTE is only several Kbytes, which is much smaller than the one required in NR. 
Observation 8: Since different UE may have different RRC buffer size, there is a risk that UE is unable to comply the RRC configuration due to the lack of the RRC buffer if the requirement on the RRC buffer size is not defined in NR.
We propose:
Proposal 1: Confirm the restriction of RRC message size to 9Kbytes in Rel-15. 
Proposal 2: Specify the required RRC buffer size at the UE side to [9Kbytes] in Rel-15.
Proposal 3: Send LS to RAN1 to inform the RRC message and RRC buffer size restriction. 
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[bookmark: _Toc510018596]–	CSI-MeasConfig
The CSI-MeasConfig IE is used to configure CSI-RS (reference signals) belonging to the serving cell in which CSI-MeasConfig is included, channel state information reports to be transmitted on PUCCH on the serving cell in which CSI-MeasConfig is included and channel state information reports on PUSCH triggered by DCI received on the serving cell in which CSI-MeasConfig is included. See also 38.214, section 5.2.
CSI-MeasConfig information element
-- ASN1START
-- TAG-CSI-MEAS-CONFIG-START

CSI-MeasConfig ::=					SEQUENCE {
    nzp-CSI-RS-ResourceToAddModList		SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-Resource					OPTIONAL, -- Need N
	nzp-CSI-RS-ResourceToReleaseList	SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-Resources)) OF NZP-CSI-RS-ResourceId				OPTIONAL, -- Need N
	nzp-CSI-RS-ResourceSetToAddModList	SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSet			OPTIONAL, -- Need N
	nzp-CSI-RS-ResourceSetToReleaseList	SEQUENCE (SIZE (1..maxNrofNZP-CSI-RS-ResourceSets)) OF NZP-CSI-RS-ResourceSetId			OPTIONAL, -- Need N
	csi-IM-ResourceToAddModList			SEQUENCE (SIZE (1..maxNrofCSI-IM-Resources)) OF CSI-IM-Resource							OPTIONAL, -- Need N
	csi-IM-ResourceToReleaseList		SEQUENCE (SIZE (1..maxNrofCSI-IM-Resources)) OF CSI-IM-ResourceId						OPTIONAL, -- Need N
	csi-IM-ResourceSetToAddModList		SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSets)) OF CSI-IM-ResourceSet					OPTIONAL, -- Need N
	csi-IM-ResourceSetToReleaseList		SEQUENCE (SIZE (1..maxNrofCSI-IM-ResourceSets)) OF CSI-IM-ResourceSetId					OPTIONAL, -- Need N
	csi-SSB-ResourceSetToAddModList		SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSet					OPTIONAL, -- Need N
	csi-SSB-ResourceSetToAddReleaseList	SEQUENCE (SIZE (1..maxNrofCSI-SSB-ResourceSets)) OF CSI-SSB-ResourceSetId				OPTIONAL, -- Need N
	csi-ResourceConfigToAddModList 		SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfig			OPTIONAL, -- Need N
	csi-ResourceConfigToReleaseList 	SEQUENCE (SIZE (1..maxNrofCSI-ResourceConfigurations)) OF CSI-ResourceConfigId			OPTIONAL, -- Need N
	csi-ReportConfigToAddModList		SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfig				OPTIONAL, -- Need N
	csi-ReportConfigToReleaseList		SEQUENCE (SIZE (1..maxNrofCSI-ReportConfigurations)) OF CSI-ReportConfigId				OPTIONAL, -- Need N
	
	reportTriggerSize					INTEGER (0..6)																			OPTIONAL, -- Need M
	aperiodicTriggerStateList			SetupRelease { CSI-AperiodicTriggerStateList }											OPTIONAL, -- Need M
	semiPersistentOnPUSCH-TriggerStateList			SetupRelease { CSI-SemiPersistentOnPUSCH-TriggerStateList }					OPTIONAL, -- Need M
	...
}

-- TAG-CSI-MEAS-CONFIG-STOP 
-- ASN1STOP

Case 1: only support CSI acquisition, 3 resources (per BWP) for CSI acquisition; No support of beam management, No support of TRS, No SP-CSI configuration
	#define NL1_NZP_CSI_RS_RESOURCE_LIST_SIZE                                       3 // maxNrofNZP-CSI-RS-Resources // 192
#define NL1_NZP_CSI_RS_RESOURCE_SET_LIST_SIZE                              3  // maxNrofNZP-CSI-RS-ResourceSets  // 64
#define NL1_NZP_CSI_RS_RESOURCES_PER_SET_LIST_SIZE  	             1 // maxNrofNZP-CSI-RS-ResourcesPerSet
#define NL1_CSI_IM_RESOURCE_LIST_SIZE                                                 3  // maxNrofCSI-IM-Resources // 32 
#define NL1_CSI_IM_RESOURCE_SET_LIST_SIZE                                         3  // maxNrofCSI-IM-ResourceSets //64
#define NL1_CSI_RESOURCE_CONFIG_LIST_SIZE                                        3 // maxNrofCSI-ResourceConfigurations //112
#define NL1_CSI_RPT_APERIODIC_TRIGGER_STATE_LIST_SIZE              3 // maxNrOfCSI-AperiodicTriggers // 128
#define NL1_CSI_RPT_APERIODIC_TRIGGER_LIST_SIZE                            1  // maxNrofReportConfigPerAperiodicTrigger 16
#define NL1_CSI_REPORT_LIST_SIZE                    		              3  // 
#define NL1_CSI_SSB_RESOURCE_LIST_SIZE                                                0  // maxNrofCSI-SSB-ResourceSetsResources for HW
#define NL1_CSI_SPS_ON_PUSCH_TRIGGER_STATE_LIST_SIZE               0  // maxNrOfSemiPersistentPUSCH-Triggers
#define NL1_NZP_CSI_RS_RESOURCES_NON_PMI_PORT_INDICATION_LIST_SIZE               6,32 // maxNrofNZP-CSI-RS-ResourcesPerConfig//128



Case 2: Support Beam management (32 CSI-RS resource), TRS (8 sets) and CSI-RS acquisition (3 CSI-RS resources per BWP); 
	#define NL1_NZP_CSI_RS_RESOURCE_LIST_SIZE                                        67 // maxNrofNZP-CSI-RS-Resources // 192
#define NL1_NZP_CSI_RS_RESOURCE_SET_LIST_SIZE                              12  // maxNrofNZP-CSI-RS-ResourceSets  // 64
#define NL1_NZP_CSI_RS_RESOURCES_PER_SET_LIST_SIZE  	             1 // maxNrofNZP-CSI-RS-ResourcesPerSet
#define NL1_CSI_IM_RESOURCE_LIST_SIZE                                                3  // maxNrofCSI-IM-Resources // 32 
#define NL1_CSI_IM_RESOURCE_SET_LIST_SIZE                                        3  // maxNrofCSI-IM-ResourceSets //64
#define NL1_CSI_RESOURCE_CONFIG_LIST_SIZE                                        4 // maxNrofCSI-ResourceConfigurations //112
#define NL1_CSI_RPT_APERIODIC_TRIGGER_STATE_LIST_SIZE             7 // maxNrOfCSI-AperiodicTriggers // 128
#define NL1_CSI_RPT_APERIODIC_TRIGGER_LIST_SIZE                           1  // maxNrofReportConfigPerAperiodicTrigger 16
#define NL1_CSI_REPORT_LIST_SIZE                          		              6  // 
#define NL1_CSI_SSB_RESOURCE_LIST_SIZE                                                0  // maxNrofCSI-SSB-ResourceSetsResources 
#define NL1_CSI_SPS_ON_PUSCH_TRIGGER_STATE_LIST_SIZE               0  // maxNrOfSemiPersistentPUSCH-Triggers
#define NL1_NZP_CSI_RS_RESOURCES_NON_PMI_PORT_INDICATION_LIST_SIZE               6,32 // maxNrofNZP-CSI-RS-ResourcesPerConfig// 128



