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[bookmark: _Ref462817227]Introduction
In NR, differently from LTE, RLM parameters are configurable, such as:
· Reference signal (SSB or CSI-RS) and exact beams/resources to be monitored;
· Hypothetical BLER thresholds for the generation of IS and OOS indications;

Despite the presence of these parameters in the list provided by RAN1, these have not been captured yet in 38.331 as some issues remain to be discussed in RAN2 (and perhaps RAN1 input might be needed), from which we have provided paper to RAN2#101:
· Issue 1/ How is the RLM configuration and re-configuration procedure [1];
· Issue 2/ How to avoid intra-cell RRC mobility considering that RAN1 has decided that the number of RLM resources can be lower than the number of beams providing cell coverage [1];
· Issue 3/ How to configure RLM resources vs. beam failure monitoring resources, considering that both procedures have very similar purposes [2].

This contribution contains a TP implementing the proposals to solve the three issues 1 and 3, all related to RLM and beam failure monitoring configuration. In summary, we assumed that at least RRC is used for configuring/ re-configuring RLM and beam failure detection parameters (RS resources and BLER), and, that beam failure resources and RLM resources have a single configuration.

Issue 2 still needs to be confirmed by RAN1 and impacts mainly MAC specification.
Discussion
[bookmark: _Toc503177666]********************************************** Beginning of changes ***************************************************
[bookmark: _Toc505697439]5.3.5.5.7	SPCell Configuration
The UE shall:
1>	if the SpCellConfig contains the rlf-TimersAndConstants 
2>	configure the RLF timers for this cell group as specified in 5.3.5.5.6;
1>  if the SpCellConfig contains spCellConfigDedicated:
[bookmark: _5.3.5.x.x_SCell_Release]2> configure the SpCell in accordance with the spCellConfigDedicated;
2> If spCellConfigDedicated contains the RlmAndBeamFailureDetectionConfig;
3> configure the RLM and beam failure detection parameters for this cell group as specified in 5.3.5.5.10;



********************************************** next changes ***************************************************
[bookmark: _Toc500942631][bookmark: _Toc505697441]5.3.5.5.10	Radio Link Monitoring / Beam failure detection configuration
The UE shall:
1>	if RlmAndBeamFailureDetectionConfig is configured:
2>	stop timer T310 for this cell group, if running, and 
2>	release the value of timer t310 as well as constants n310 and n311 for this cell group;
2>	if failureDetectionResources is configured:
3> release the RLM resources for this cell group, if RLM is running;
3> configure the RLM resources in accordance with received FailureDetectionResource;
3>	if beam failure detection is running:
4> release the value of beamFailureInstanceMaxCount and;
4> release the beam failure detection resources for this cell group;
3> configure the beam failure detection resources in accordance with received FailureDetectionResource;
3>	if useForBeamFailureDetection is set to TRUE for at least one resource configured for RLM:
4> start beam failure detection, if not running;
2>	if rlm-IS-OOS-ThresholdConfig is configured:
3> reconfigure the value of the BLER threshold pair to generate out-of-sync and in-sync indications for RLM in accordance with received rlm-IS-OOS-ThresholdConfig;configure the RLM resources in accordance with received FailureDetectionResource;


********************************************** Next change **************************************************************
[bookmark: _Toc491180907][bookmark: _Toc493510607][bookmark: _Toc500942713][bookmark: _Toc505697530]6.3.2	Radio resource control information elements
[bookmark: _Toc505697534]–	BandwidthPart-Config
The BandwidthPart-Config IE is used to configure a bandwidth part as defined in 38.211, section 4.2.2. 
For each serving cell the network configures at least an initial bandwidth part comprising of at least a downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUL)) uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell. 
The bandwidth configuration is split into uplink and downlink parameters and into common and dedicated parameters. Common parameters (in UplinkBWP-Common and DownlinkBWPCommon) are ”cell specific” and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.
BandwidthPart-Config information element
-- ASN1START
-- TAG-BANDWIDTH-PART-START


[bookmark: _Hlk493885487]-- Generic parameters used in Uplink- and Downlink bandwidth parts
BWP ::= 					SEQUENCE {
	-- An identifier for this bandwidth part. 
	-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)
	bwp-Id							BWP-Id,
	-- Frequency domain location and bandwidth of this bandwidth part defined commonly in a table (FFS_Section). The location is given as 
	-- distance (in number of PRBs) in relation to the lowest usable subcarrier defined by the SCS-SpecificVirtualCarrier
	-- with the same subcarrier spacing as this BWP. 
	-- Corresponds to L1 parameter 'DL-BWP-loc'. (see 38.211, section FFS_Section).		
	-- In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same location (see 38.211, section REF)
	-- FFS_Value: RAN1 seems to discuss the final range.  
	locationAndBandwidth			INTEGER (1..65536),
	-- Subcarrier spacing to be used in this BWP. It is applied to at least PDCCH, PDSCH and corresponding DMRS.
	-- The values provided here are converted into a subcarrier spacing as indicated in 38.211, Table 4.2-1. 
	subcarrierSpacing				ENUMERATED {n0, n1, n2, n3, n4, n5},
[bookmark: _Hlk503891113]	-- Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. 
	-- Normal CP is supported for all numerologies and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. 
	-- (see 38.211, section 4.2.2)
	cyclicPrefix					ENUMERATED { extended }														OPTIONAL
}

UUplinkBWP ::= 			SEQUENCE {
	-- An identifier for this bandwidth part. BWP ID=0 is used for the initial BWP and may hence not be used here.
	-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)
	bwp-Id								BWP-Id,
	bwp-Common							UplinkBWP-Common														OPTIONAL,	-- Need M
	bwp-Dedicated						UplinkBWP-Dedicated														OPTIONAL,	-- Need M
	...
}

UplinkBWP-Common ::=				SEQUENCE {
	genericParameters					BWP,
	-- FFS: Consider adding conditions for the following fields:
	rach-ConfigCommon					SetupRelease { RACH-ConfigCommon }										OPTIONAL, 	-- Need M
	pusch-ConfigCommon					SetupRelease { PUSCH-ConfigCommon }										OPTIONAL, 	-- Need M
		
	pucch-ConfigCommon					SetupRelease { PUCCH-ConfigCommon }										OPTIONAL, 	-- Need M
	...
}

UplinkBWP-Dedicated ::= 	SEQUENCE {
	-- PUCCH configuration for one BWP of the regular UL or SUL of a serving cell. If the UE is configured with SUL, the network 
	-- configures PUCCH only on one of the uplinks (UL or SUL).
	pucch-Config						SetupRelease { PUCCH-Config }											OPTIONAL, 	-- Need M
	-- PUSCH configuration for one BWP of the regular UL or SUL of a serving cell. If the UE is configured with SUL and
	-- if it has a PUSCH-Config for both UL and SUL, a carrier indicator field in DCI indicates for which of the two to use an UL grant.
	-- See also L1 parameter 'dynamicPUSCHSUL' (see 38.213, section FFS_Section)
	pusch-Config						SetupRelease { PUSCH-Config }											OPTIONAL, 	-- Need M
	-- A Configured-Grant of typ1 or type2. It may be configured for Ul or SUL but not for both at a time.
	configuredGrantConfig				SetupRelease { ConfiguredGrantConfig }									OPTIONAL, 	-- Need M
	srs-Config							SetupRelease { SRS-Config }												OPTIONAL, 	-- Need M
	...
}


DownlinkBWP ::= 					SEQUENCE {
	-- An identifier for this bandwidth part. BWP ID=0 is used for the initial BWP and may hence not be used here.
	-- Corresponds to L1 parameter 'DL-BWP-index'. (see 38.211, 38.213, section 12)
	bwp-Id								BWP-Id,
	bwp-Common							DownlinkBWP-Common												OPTIONAL,	-- Need M
	bwp-Dedicated						DownlinkBWP-Dedicated											OPTIONAL,	-- Need M
	...
}


DownlinkBWP-Common ::=				SEQUENCE {
	genericParameters					BWP,
	pdcch-ConfigCommon					SetupRelease { PDCCH-ConfigCommon }										OPTIONAL,	-- Need M
	...
}

DownlinkBWP-Dedicated ::= 			SEQUENCE {
	pdcch-Config						SetupRelease { PDCCH-Config }											OPTIONAL,	-- Need M
	pdsch-Config						SetupRelease { PDSCH-Config }											OPTIONAL,	-- Need M 
	sps-Config							SetupRelease { SPS-Config }												OPTIONAL, 	-- Need M
	rlmAndBbeamFailureDetectionConfig			SetupRelease { RLMAndBeamFailureDetectionConfig }								OPTIONAL,	-- Need M
	...
}

BWP-Id ::=					INTEGER (0..maxNrofBandwidthParts-1)

-- TAG-BANDWIDTH-PART-STOP 
-- ASN1STOP

–	RlmAndBeamFailureDetectionConfig
The RlmAndBeamFailureDetectionConfig is used to configure the UE for radio link monitoring and monitoring detection of beam failure. See also 38.321, section 5.1.1.
RlmAndBeamFailureDetectionConfig information element
-- ASN1START
-- TAG-BEAM-FAILURE-DETECTION-CONFIG-START

RlmAndBeamFailureDetectionConfig ::=			SEQUENCE {
	failureDetectionResources				SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF 
FailureDetectionResource,
CHOICE {
		ssb-Index								SSB-Index,
		csi-RS-Index							NZP-CSI-RS-ResourceId
	}																											OPTIONAL, 	--	Need M

	beamFailureInstanceMaxCount				FFS_Value															OPTIONAL	--	Need M,
rlm-IS-OOS-ThresholdConfig				ENUMERATED {t0, t1}					OPTIONAL
}

-- if that is configured UE performs RLM and beam failure detection based on CSI-RS resources
FailureDetectionResource ::= 	SEQUENCE {
	csi-RS-Index							NZP-CSI-RS-ResourceId
	-- If set to true, the UE shall use this resource for both RLM and beam failure detection. 
	-- If set to false, the UE shall use this resource only for cell radio link monitoring
	useForBeamFailureDetection	BOOLEAN
}
-- else FFS UE uses all SSBs for RLM and TCI configuration for beam failure detection


-- TAG-BEAM-FAILURE-DETECTION-CONFIG-STOP
-- ASN1STOP

********************************************** End of changes *********************************************************
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