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Introduction
This document is a revision of R2-1710510. The updates consist of parts concerning BWP, CORESET and CSS configuration in servingCellConfigCommon as well as addition of a text proposal to 38.331.
The NR system information structure and content for standalone operation is presented in [1]. It contains cell specific parameters, where some should be provided to the UE via dedicated signalling when configuring EN-DC operation. These parameters thus need to be defined already for the December drop.
In this paper, we discuss the cell specific parameters from NR system information that are needed for non-standalone operation (EN-DC), and their inclusion in the RRCReconfiguration message with EN-DC configuration.
[bookmark: _Ref178064866]Discussion
Cell specific parameters for EN-DC
A baseline for NR-SIB1 contents is proposed in [1] and included in Table 1 below together with an analysis on what fields are needed for EN-DC operation.
[bookmark: _Ref494223375]Table 1 Baseline NR-SIB1 contents. Note that additional information elements are likely to be included based on further RAN2 decisions.
	Information element
	Comment
	Needed in EN-DC?

	List of PLMNs
	Including indication of a cell reserved for operator use.
May need to be extended to support new use cases, see [4] 
	No. UE gets this from the LTE SI.

	Tracking Area Code
	Need to be verified with SA2. May need to be extended to support new use cases, see [4]
	No. UE gets this from the LTE SI.

	Cell Identity
	May need to be extended to support new use cases, see [4] 
	No, not needed for the December drop, since it was agreed in RAN2#99 to not support ANR in the December drop.

	Cell camping parameters
· Cell Barred
· Intra Frequency Reselection allowed
· Q_RxLevMin
· Q_RxLevMinOffset
	
	No. UE will not camp on NR cell in EN-DC.

	p-Max
	
	Yes, needed in order to limit the UE's uplink transmission power in the NR cell

	Frequency Band Information
	Including multi-band information
Including UL band information from LTE SIB2.
	Yes, some of the frequency information is needed in EN-DC.

	[bookmark: _Hlk494299818]TDD UL/DL configuration
	According to RAN1 agreement
	Yes

	Access Barring parameters
	May aim for a unified approach instead of reusing LTE IEs.
	No, the access barring will be performed in LTE.

	Initial access configuration
	Including RACH configuration, but also other physical channel and higher layer configurations needed at least to be able to receive messages 2 and 4 and to transmit msg3.
Comparing to RadioResourceConfigCommonSIB in LTE, the following information may be included in NR-SIB1:
· PRACH-ConfigSIB
· RACH-ConfigCommon
· BCCH-Config
· PCCH-Config
· PDSCH-ConfigCommon
· PUSCH-ConfigCommon
· PUCCH-ConfigCommon 
· UplinkPowerControlCommon
Note: No cell specific cyclic prefix or uplink SRS configuration parameters (similar to ul-CyclicPrefixLength and soundingRS-UL-ConfigCommon in LTE) were included in [2], so it is here assumed that they are not needed.
	NR (P)RACH parameters, corresponding to parameters in PRACH-ConfigSIB and RACH-ConfigCommon in LTE, are needed in EN-DC.
The need for the common power control parameters, corresponding to the ones in UplinkPowerControlCommon in LTE, in EN-DC is FFS.
The BCCH and PCCH related configuration parameters for NR are not needed in EN-DC. For PDSCH, PUSCH and PUCCH, there is no need for the common parameters in the EN-DC configuration.
In addition to the parameters that were present in LTE, there may be a need to configure a BandwidthPart and PDCCH related parameters (e.g. CORESET, common search space). 

	Paging configuration
	Contained in Radio Resource Config Common in LTE
	No, not needed in EN-DC.

	Scheduling Info List
· SI Periodicity
· SIB Mapping info (Sequence of SIBs)
· Value Tag / Index / Identifier	(per SI message)
· SI Window Length
· SI Window (per SI message)
· On-demand indication (per SI message)
	If the on-demand indication is for msg1 based mechanism, also the corresponding random access configuration (preamble and resource) is provided.
	No. The UE does not have to read further SI from the NR cell.

	Additional parameters for requesting other SI
	E.g. special RA preamble values, dedicated RACH opportunities, …
	No. The UE does not have to read further SI from the NR cell.

	systemInfoValueTag
	Index/identifier to avoid re-acquisition of system information. Indicates the current valid version of the system information in the cell.
	No. The UE does not have to read further SI from the NR cell.

	Area ID
	
	No. The UE does not have to read further SI from the NR cell.



The TDD UL/DL configuration and a list of (P)RACH related parameters were included in the LS with RRC parameters for NR received from RAN1 in [2], and then included in the Text Proposal for L1 parameters in 38.331 in [3]. RACH-ConfigCommon parameters are also discussed in email discussion [99bis#18][NR] L2 parameters. The details of what specific parameters that are part of PRACH-ConfigSIB and RACH-ConfigCommon, respectively, however still need to be completed.
The need to include any NR cell specific uplink power control parameters for the EN-DC configuration is FFS, and is pending further details on the related parameters.
Some of the cell specific parameters (that are needed also in EN-DC) are handled by RAN4, such as e.g. P-Max, additionalSpectrumEmission and frequency/bandwidth related information.

Initial BWP, CORESET and CSS in ServingCellConfigCommon
The UE derives the initial BWP, together with the CORESET and common search space (CSS), of an NR cell from the NR-MIB. We believe that the UE could continue using the initial BWP until it is configured with one or more BWPs via ServingCellConfigDedicated. This since the network is not required to configure a BWP in ServingCellConfigDedicated or it may not be possible due to lack of UE capabilities.
[bookmark: _Toc498644576][bookmark: _Toc498645363]The UE shall continue using the initial BWP until the network configures one or more BWPs via ServingCellConfigDedicated.

To maintain the commonality between initial access, handover (PCell change), SCell addition and SCell change, the ServingCellConfigCommon should contain a BWP configuration. The UE then uses this BWP as default BWP and as initial BWP. The corresponding CORESET and common search space (CSS) configurations should also be included in the ServingCellConfigCommon. For the EN-DC configuration, the information is needed at least for Contention Based Random Access (CBRA).
[bookmark: _Toc498644577][bookmark: _Toc498645364]ServingCellConfigCommon should contain a BWP, CORESET and common search space configurations. The UE uses the included BWP as default BWP and as initial BWP.
A text proposal is included in section 3 to include the BWP, CORESET and CSS configurations in ServingCellConfigCommon. The BandwidthPart-Config and PDCCH-Config IEs have been added to ServingCellConfigCommon, to support the random access (for e.g. EN-DC) and reception of SIB and paging.
Transmission of the cell specific parameters
At addition (or change) of an SCG for EN-DC (or NR DC), the cell specific parameters for the NR PSCell are signalled to the UE through dedicated signalling. In the TP to 38.331 in [5], they are included in the RRCReconfiguration message for SCG addition and SCG change, i.e. in the PCellConfig.
Cell specific parameters should then be included as common parameters in the message whereas UE specific parameters are included as dedicated parameters. When the UE receives the RRCReconfiguration message with the configuration for the new PSCell (or PCell), it should first decode the common parameters (pCellConfigCommon) followed by the dedicated ones (pCellConfigDedicated). For parameters that are included in both, the settings in pCellConfigDedicated override the setting in pCellConfigCommon.rgg
The pCellConfigCommon is included in synchronousReconfiguration, within PCellConfig, with the UE actions at reception of the PCellConfig with synchronousReconfiguration defined in 5.3.5.4.2. The pCellConfigDedicated is included directly within the PCellConfig.  The UE actions at reception of the PCellConfig are to be included in 5.3.5.4.7, but they are currently missing in TS 38.331. A text proposal for sub-clause 5.3.5.4.7 (PCell Configuration) in TS 38.331, to add that the UE shall configure lower layers with the received pCellConfigDedicated, is therefore provided in section 3. Since it is already specified in 5.3.5.4.1 that 5.3.5.4.7 (PCell Configuration) is performed after 5.3.5.4.2 (Synchronous Reconfiguration), the dedicated parameters will thus override the common ones.
In order to give a UE specific value for a cell specific parameter, the parameter can thus be included as a dedicated parameter, which then overrides the cell specific value. The overriding value is then valid as long as the dedicated configuration is valid.
[bookmark: _Toc485333203][bookmark: _Toc485333898][bookmark: _Toc485423468][bookmark: _Toc489968056][bookmark: _Toc490036620][bookmark: _Toc490038324][bookmark: _Toc490041212][bookmark: _Toc490041239][bookmark: _Toc485123287][bookmark: _Toc485126208][bookmark: _Toc485314404]
[bookmark: _Toc498635887][bookmark: _Toc498644578][bookmark: _Toc498645365]Include the Text Proposal in section 3 into TS 38.331

[bookmark: _Ref189046994]Text Proposal
This is a text proposal to TS 38.331, which is based on 38.331 v0.1.0, with agreed TPs and new L1 parameters in [5].
START OF FIRST CHANGES

5.3.5.4.7	PCell Configuration
Editor’s Note:	May contain procedures similar to the one in 36.331, section 5.3.10.6 (Physical channel reconfiguration), i.e., applying L1 parameters for the PCell
The UE shall:
1>	configure lower layers in accordance with the received pCellConfigDedicated;


END OF FIRST CHANGES

START OF SECOND CHANGES

–	ServingCellConfigCommon
The ServingCellConfigCommon IE is used to configure cell specific parameters of a UE’s serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for PCells (MCG and SCG) upon synchronous reconfiguration. 
ServingCellConfigCommon information element
-- ASN1START
-- TAG-SERVING-CELL-CONFIG-COMMON-START

ServingCellConfigCommon ::=		SEQUENCE {

	-- Parameters identifying the target cell (synchronous reconfiguration (HO), SCell addition, PSCell addition)
[bookmark: _Hlk495573594]	-- FFS: Need to indicate initial BWP here?
	-- FFS: Update the following based on input from RAN1 and RAN4
	physCellId							PhysCellId													OPTIONAL, -- Cond HOAndSCellAdd,
	frequencyInfoDL						SEQUENCE {
		carrierFreqDL						ARFCN-ValueNR
		carrierBandwidthDL					CarrierBandwidthNR
	}																								OPTIONAL, -- Cond InterFreqHOAndSCellAdd
	frequencyInfoUL						FrequencyInfoUL												OPTIONAL, -- Cond InterFreqHOAndUplinkSCellAdd

	-- FFS: How to indicate the FrequencyInfoUL for the SUL
	supplementaryUplink					SEQUENCE {
		frequencyInfoUL 					FrequencyInfoUL,
		-- FFS: Add additional (selection) criteria determining when/whether the UE shall use the SUL frequency 
	}																									OPTIONAL -- Cond SUL


	-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.
	-- Values 15, and 30 kHz are applicable for carrier frequencies <6GHz; Values 60 and 120 kHz are applicable for carrier frequencies >6GHz
	subcarrierSpacingCommon				SubcarrierSpacing,

	-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. 
	-- Absence of the field indicates that no offset if applied (offset = 0). See 38.211, section 7.4.3.1)
	ssb-subcarrier-offset				INTEGER (1..11)												OPTIONAL,

	-- Indicates the time domain positions of the transmitted SS-blocks in an SS-burst (see 38.213, section 4.1)
[bookmark: _Hlk493885951]	ssb-PositionsInBurst				CHOICE {
		-- bitmap for sub 3 GHz
		shortBitmap							BIT STRING (SIZE (4)),
		-- bitmap for 3-6 GHz
		mediumBitmap						BIT STRING (SIZE (8)),
		-- bitmap for above 6 GHz
		longBitmap							BIT STRING (SIZE (64))
	}																									OPTIONAL, -- Need M,

	-- The SSB periodicity in msec for the rate matching purpose (see 38.211, section [7.4.3.1])
	ssb-periodicityServingCell			ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160 }				OPTIONAL,

	-- CHECK: This field is usually in MIB. Assuming that the UE does not need to acquire MIB before sending RA to target cell, this parameter
	-- should also be here
	-- Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)
	dmrs-TypeA-Position					ENUMERATED {pos2, pos3},


	-- Subcarrier spacing of SSB. Used only for non-initial access (e.g. SCells, PCell of SCG).
	-- If the field is absent the UE shall assume the default value of the band. 
	-- FFS in RAN1: Possibility to have several default values? May the field be absent in that case?
	subcarrierSpacingSSB				SubcarrierSpacingSSB											OPTIONAL, -- Need R
	
	tdd-UL-DL-configuration				TYPE_FFS!														OPTIONAL, -- Cond TDD

	-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 
	-- CHECK: Value range and step size (table says [-60...50]) (see 38.213, section 7.4)
	ss-PBCH-BlockPower					INTEGER (-60..50),

	-- Parameters that are also conveyed via system information (SIB1) but which are provided here to accelerate handover
	-- and to avoid that UEs need to read system information from SCells.
	rach-ConfigCommon					RACH-ConfigCommon,

	-- Determines a bandwidth for PDCCH/SIB, a common ControlResourceSet (CORESET) a common search space and necessary PDCCH parameters
	pdcch-Config						PDCCH-Config,

	-- BWP configuration used as initial and default BWP
	commonBandwidthPart-Config				BandwidthPart-Config,


	-- =====================================
	-- FFS which of the following are needed
	--
	--	bcch-Config 						BCCH-Config,
	--	pcch-Config 						PCCH-Config,
	--	prach-Config						PRACH-ConfigSIB,
	--	pdsch-ConfigCommon					PDSCH-ConfigCommon,
	--	pusch-ConfigCommon					PUSCH-ConfigCommon,
	--	pucch-ConfigCommon					PUCCH-ConfigCommon,
	--	soundingRS-UL-ConfigCommon			SoundingRS-UL-ConfigCommon,
	--	uplinkPowerControlCommon			UplinkPowerControlCommon,

}

-- TAG-SERVING-CELL-CONFIG-COMMON-STOP 
-- ASN1STOP
END OF SECOND CHANGES

Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The UE shall continue using the initial BWP until the network configures one or more BWPs via ServingCellConfigDedicated.
Proposal 2	ServingCellConfigCommon should contain a BWP, CORESET and common search space configurations. The UE uses the included BWP as default BWP and as initial BWP.
Proposal 3	Include the Text Proposal in section 3 into TS 38.331
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