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[bookmark: _Ref492503575]Introduction
This document relates to the following offline from LTE ASN.1 review session:
Q235		Qualcomm (Umesh)	NwCSI-IM R2-1809181
=>	Offline discussion 803 (QC) to prepare TP for common IE that can be used in both Running CRs in R2-1813132
For quick reference, the RIL#Q235 is shown below:
SystemInformationBlockType1-v15x0-IEs ::=	SEQUENCE {
	hsdn-Cell-r15							ENUMERATED {true}			OPTIONAL, 	-- Need OR
	pos-SchedulingInfoList-r15				Pos-SchedulingInfoList-r15		OPTIONAL,	-- Need OR
	nw-BasedCRS-InterferenceMitigation-r15	ENUMERATED {enabled}			OPTIONAL,	-- Need OR
	cellBarred-CRS-r15						ENUMERATED {barred, notBarred},
	plmn-IdentityList-r15					PLMN-IdentityList0-r15 			OPTIONAL,	-- Need OR
	cellSelectionInfoCE-v15x0 				CellSelectionInfoCE-v15x0		OPTIONAL,	-- Need OP
	cellBarred-CRS-CE-r15					ENUMERATED {barred, notBarred},
	crs-MutingNumPRBs-r15					ENUMERATED {n6, n24}			OPTIONAL,	-- Need OR
	cellAccessRelatedInfo5GC-r15			SEQUENCE {
		cellBarred-5GC-r15						ENUMERATED {barred, notBarred},
		cellAccessRelatedInfoList-5GC-r15			SEQUENCE (SIZE (1..maxPLMN-r11)) OF 
											CellAccessRelatedInfo-5GC-r15
	}				OPTIONAL,	-- Need OP
	ims-EmergencySupport5GC-r15			ENUMERATED {true}			OPTIONAL,	-- Need OR
	eCallOverIMS-Support5GC-r15			ENUMERATED {true}			OPTIONAL,	-- Need OR
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}

	[RIL]: Q235 [Delegate]: Qualcomm (Umesh)  [WI]: NwCSI-IM R2-1809181  [Class]: 2 [Status]: ConcAgree [TDoc]: None [Proposed Conclusion]: Define a common IE. Contents of IEs could either be same or different as long as not conflicting (same names – so can be merged)
[Description]: the IE is redundant since CRS muting enabled/disabled is also indicated by crs-MutingNumPRBs-r15, which carries extra information in addition to on/off indication. 
[Proposed Change]: Since crs-MutingNumPRBs-r15, when present, implicitly means CRS muting enabled, and also include Num PRBs, remove IE nw-BasedCRS-InterferenceMitigation-r15 and update field description/procedures which refer to this IE.
[Comments]:



Discussion
the above content is merge of two running CRs from two different WIs:
1. From CRS muting in eMTC [1]:
SystemInformationBlockType1-v15xy-IEs	::=	SEQUENCE {
	cellSelectionInfoCE-v15xy 				CellSelectionInfoCE-v15xy		OPTIONAL,	-- Need OP
	cellBarred-CRS-CE-r15					ENUMERATED {barred, notBarred},
	crs-MutingNumPRBs-r15					ENUMERATED {n6, n24}			OPTIONAL,	-- Need OR
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}

	crs-MutingNumPRBs
Indicates number of PRBs, i.e. 6 or 24 PRBs, for CRS transmission in the central cell BW when CRS muting is enabled for BL UEs or UEs in CE supporting ce-CRS-Muting. Presence of this field indicates CRS muting is enabled in the cell, as specified in TS 36.133 [16]. If this field is configured and the cell is not barred for this UE (as specified in TS 36.304 [4]), the behaviour is undefined for UEs not supporting this feature.

	cellBarred-CRS-CE 
barred means the cell is barred for BL UEs or UEs in CE capable of ce-CRS-Muting while crs-MutingNumPRBs is included in SystemInformationBlockType1, as defined in TS 36.304 [4]. This field is ignored by the UE if the UE does not support ce-CRS-Muting.

	cellBarred
barred means the cell is barred, as defined in TS 36.304 [4]. This field is ignored by the BL UEs or UEs in CE supporting ce-CRS-Muting while crs-MutingNumPRBs is included in SystemInformationBlockType1.



2. From CRS muting in LTE [2]: 
SystemInformationBlockType1-v15xy-IEs ::=	SEQUENCE {
	nw-BasedCRS-InterferenceMitigation-r15	ENUMERATED {enabled}			OPTIONAL,	-- Need OR
	cellBarred-CRS-r15						ENUMERATED {barred, notBarred},
	plmn-IdentityList-r15					PLMN-IdentityList-r15 			OPTIONAL,	-- Need OR
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}

	[bookmark: _Hlk514905845]nw-BasedCRS-InterferenceMitigation
This field indicates whether network-based CRS interference mitigation is enabled for the cell, as specified in TS 36.133 [16]. If this field is configured and the cell is not barred for this UE (as specified in TS 36.304), the behaviour is undefined for UEs not supporting this feature.

	cellBarred-CRS 
barred means the cell is barred for UEs capable of network-based CRS interference mitigation while nw-BasedCRS-InterferenceMitigation is included in SystemInformationBlockType1, as defined in TS 36.304 [4]. This field is ignored by the UE if the UE does not support network-based CRS interference mitigation.



It was briefly discussed in the LTE ASN.1 review that since eMTC is also LTE, and the IEs from LTE apply to eMTC, there is no need to have both of these IEs. Therefore ASN.1 session concluded to have one common IE. 
When we look closely, the differences in the above two field descriptions are as follows:
	SN
	Difference
	eMTC CR
	LTE CR

	1
	Field Name
	crs-MutingNumPRBs-r15
	nw-BasedCRS-InterferenceMitigation-r15

	2
	Terminology
	CRS muting
	Network-based CRS interference mitigation

	3
	Field content
	Presence = CRS muting enabled,
Further indicates “number of PRBs”
Applicable to BL UEs or UEs in CE
	Effectively a Boolean flag



It was agreed in the ASN.1 review session that a single IE should be introduced. This offline is to collect inputs from interested companies.
For further alignment, the capability bits should also be aligned. Currently they are captured as follows:
1. From CRS muting in eMTC [1]:
[bookmark: _Hlk515446008]PhyLayerParameters-v15xy ::=				SEQUENCE {
	ce-CRS-Muting-r15						ENUMERATED {supported}			OPTIONAL,
	ce-CQI-AlternativeTable-r15				ENUMERATED {supported}			OPTIONAL,
	ce-PDSCH-FlexibleStartPRB-CE-ModeA-r15	ENUMERATED {supported}			OPTIONAL,
	ce-PDSCH-FlexibleStartPRB-CE-ModeB-r15	ENUMERATED {supported}			OPTIONAL,
	ce-PDSCH-64QAM-r15						ENUMERATED {supported}			OPTIONAL,
	ce-PUSCH-FlexibleStartPRB-CE-ModeA-r15	ENUMERATED {supported}			OPTIONAL,
	ce-PUSCH-FlexibleStartPRB-CE-ModeB-r15	ENUMERATED {supported}			OPTIONAL,
	ce-PUSCH-SubPRB-Allocation-r15			ENUMERATED {supported}			OPTIONAL,
	ce-UL-HARQ-ACK-Feedback-r15				ENUMERATED {supported}			OPTIONAL
}

	ce-CRS-Muting
Indicates whether UE supports CRS Muting, i.e., value supported indicates UE does not rely on the CRS outside certain PRBs and subframes as defined in TS 36.133 [16] and TS 36.213 [23] when operating in coverage enhancement mode.
	-



2. From CRS muting in LTE [2]: 
PhyLayerParameters-v15xy ::=			SEQUENCE {
	nw-BasedCRS-InterferenceMitigation-r15	ENUMERATED {supported}			OPTIONAL
}

	nw-BasedCRS-InterferenceMitigation
Indicate whether the UE supports network-based CRS interference mitigation as specified in TS 36.133 [16].
	-



Text Proposal for running CRs
The terminology “nw-BasedCRS-InterferenceMitigation-r15” has following issues:
· the name is too long, inconsistent with following ASN.1 guideline from TS 36.331: “Identifiers, other than PDU identifiers, longer than 25 characters should be avoided where possible.”
· it seems to suggest that this is a special function which is network-based, in contrary to a UE-based. However, there is no UE-based CRS interference mitigation function specified in RRC specification; they are captured as different receiver types in RAN4. In LTE, all RRC Configurations, and most functions are network-based, e.g., scheduling, but they are not specially called out in RRC specification and ASN.1. Following this logic, most of the configuration IEs would otherwise need to be called nw-Based-XYZ. However, no such instance of nw-Based-XYZ IE could be found in current specification (there is one ue-Based-XYZ IE and its extensions.)
As the way for this feature to work is by “muting” the CRS, so we propose to consistently use the terminology “CRS muting”. However, if another name is desired, that can be used, e.g., “CRS Interference Mitigation”.
Proposal 1: Decide the terminology.
Based on the terminology, the IE names and capability names can be aligned as follows.
	Terminology
	CRS-Muting
	CRS Interference Mitigation
	Other?

	Configuration IE name
	crs-MutingConfig-r15
	crs-IntfMitigConfig-r15
	?

	Capability IE name
	crs-Muting / ce-CRS-Muting
	crs-IntfMigitation-r15 / 
ce-CRS-IntfMitigation-r15
	?



In the following description, “CRS-Muting” is used, which may use “replace all” with agreed terminology.
For the field content, since eMTC UEs need further information about {n6, n24}, the merged IE should contain this information as well.
Given that the same field is to be applicable for LTE, where the presence of the IE would be implicit indication of the activation/enabling of CRS muting, and the number of PRBs {n6, n24} is irrelevant, a common reasonable name seems to be crs-MutingConfig-r15. Further, it should be clarified that the value itself of the IE would apply only to BL UEs or UEs in CE.
A combined IE similar to below can be considered:
Option 1: One option is single IE with implicit meaning:
crs-MutingConfig-r15					ENUMERATED {n6, n24}			OPTIONAL,

Option 2: Other option is a choice structure if the concern is on providing unneeded info to non-eMTC UE.
[bookmark: _GoBack]crs-MutingConfig-r15					CRS-MutingConfig-r15			OPTIONAL,


CRS-MutingConfig-r15 ::= CHOICE {
	crs-MutingEnabled-15	NULL,
	crs-MutingNumPRBs-r15	ENUMERATED {n6, n24}
}

Proposal 2: Decide on option: single IE with implicit meaning or CHOICE structure.
Based on the above, the following TP is proposed, based on first option. However changes can be done based on the chosen option. NOTE: only sections requiring changes relative to current running CRs are shown.
Configuration
1. For CRS muting in eMTC [1]:
SystemInformationBlockType1-v15xy-IEs	::=	SEQUENCE {
	cellSelectionInfoCE-v15xy 				CellSelectionInfoCE-v15xy		OPTIONAL,	-- Need OP
	cellBarred-CRS-r15					ENUMERATED {barred, notBarred},
	crs-MutingNumPRBsConfig-r15					ENUMERATED {n6, n24}			OPTIONAL,	-- Need OR
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}

	crs-MutingConfigNumPRBs
For all UEs, presence of this field indicates CRS muting is enabled in the cell, as specified in TS 36.133 [16]. For BL UEs or UEs in CE supporting ce-CRS-Muting, this field indicates number of PRBs, i.e. 6 or 24 PRBs, for CRS transmission in the central cell BW when CRS muting is enabled. For UEs not supporting this feature, the behaviour is undefined if this field is configured and the field cellBarred is set to notbarred.
Indicates number of PRBs, i.e. 6 or 24 PRBs, for CRS transmission in the central cell BW when CRS muting is enabled for BL UEs or UEs in CE supporting ce-CRS-Muting. Presence of this field indicates CRS muting is enabled in the cell, as specified in TS 36.133 [16]. If this field is configured and the cell is not barred for this UE (as specified in TS 36.304 [4]), the behaviour is undefined for UEs not supporting this feature.

	cellBarred-CRS-CE 
barred means the cell is barred for BL UEs or UEs in CE capable of CRS Muting while crs-MutingConfig is included in SystemInformationBlockType1, as defined in TS 36.304 [4]. This field is ignored by the UE if the UE does not support CRS Muting.
barred means the cell is barred for BL UEs or UEs in CE capable of ce-CRS-Muting while crs-MutingNumPRBs is included in SystemInformationBlockType1, as defined in TS 36.304 [4]. This field is ignored by the UE if the UE does not support ce-CRS-Muting.

	cellBarred
barred means the cell is barred, as defined in TS 36.304 [4]. This field is ignored by the UE supporting CRS muting while crs-MutingConfig is included in SystemInformationBlockType1.

	



2. For CRS muting in LTE [2]: 
SystemInformationBlockType1-v15xy-IEs ::=	SEQUENCE {

	cellBarred-CRS-r15						ENUMERATED {barred, notBarred},
	crs-MutingConfig-r15					ENUMERATED {enabled}			OPTIONAL,	-- Need OR
	plmn-IdentityList-r15					PLMN-IdentityList-r15 			OPTIONAL,	-- Need OR
	nonCriticalExtension					SEQUENCE {}					OPTIONAL
}

	cellBarred
barred means the cell is barred, as defined in TS 36.304 [4]. This field is ignored by the UE supporting CRS muting while crs-MutingConfig is included in SystemInformationBlockType1.

	cellBarred-CRS 
barred means the cell is barred for UEs capable of CRS muting while crs-MutingConfig is included in SystemInformationBlockType1, as defined in TS 36.304 [4]. This field is ignored by the UE if the UE does not support CRS muting.

	cellReservedForOperatorUse
As defined in TS 36.304 [4]. This field is ignored by the UE if the UE supports CRS muting and crs-MutingConfig is included in SystemInformationBlockType1.

	cellReservedForOperatorUse-CRS
As defined in TS 36.304 [4]. This field is ignored by the UE if the UE does not support CRS muting.

	crs-MutingConfig
This field indicates CRS muting is enabled for the cell, as specified in TS 36.133 [16]. For UEs not supporting this feature, the behaviour is undefined if this field is configured and the field cellBarred is set to notbarred.

	



It is assumed in the above that during the “CR implementation” of the two CRs, MCC will merge the content, which should eventually result into the content of the eMTC CR as the other CR’s content is wholly included in eMTC CR.

Changes in RadioResourceConfigDedicated for LTE CR: 
NOTE: based on the outcome of [103 Offline-407], some or all parts of the changes here need to be added to eMTC CR which does not currently cotain any changes in this section.
[bookmark: _Hlk522702869]RadioResourceConfigDedicated information element
-- ASN1START

RadioResourceConfigDedicated ::=		SEQUENCE {
	<<skip>>
	[[	sps-Config-v1430				SPS-Config-v1430					OPTIONAL	-- Cond SPS
	]],
	[[	crs-MutingConfig-r15	ENUMERATED {enabled}	OPTIONAL,	-- Need ON
		neighCellsCRS-Info-r15					NeighCellsCRS-Info-r15	OPTIONAL	-- Need ON
	]]
}

RadioResourceConfigDedicated-v1370 ::=		SEQUENCE {
	physicalConfigDedicated-v1370		PhysicalConfigDedicated-v1370		OPTIONAL	-- Need ON
}

RadioResourceConfigDedicatedPSCell-r12 ::=		SEQUENCE {
	-- UE specific configuration extensions applicable for an PSCell
	physicalConfigDedicatedPSCell-r12		PhysicalConfigDedicated		OPTIONAL,	-- Need ON
	sps-Config-r12							SPS-Config					OPTIONAL,	-- Need ON
	naics-Info-r12							NAICS-AssistanceInfo-r12	OPTIONAL,	-- Need ON
	...,
	[[	neighCellsCRS-InfoPSCell-r13		NeighCellsCRS-Info-r13		OPTIONAL	-- Need ON
	]],
	[[	sps-Config-v1430				SPS-Config-v1430				OPTIONAL	-- Cond SPS2
	]],
	[[	crs-MutingConfig-r15	ENUMERATED {enabled}	OPTIONAL,	-- Need ON
		neighCellsCRS-Info-r15					NeighCellsCRS-Info-r15	OPTIONAL	-- Need ON
	]]
}

RadioResourceConfigDedicatedPSCell-v1370 ::=		SEQUENCE {
	physicalConfigDedicatedPSCell-v1370		PhysicalConfigDedicated-v1370	OPTIONAL	-- Need ON
}

RadioResourceConfigDedicatedSCG-r12 ::=		SEQUENCE {
	drb-ToAddModListSCG-r12				DRB-ToAddModListSCG-r12			OPTIONAL,	-- Need ON
	mac-MainConfigSCG-r12				MAC-MainConfig					OPTIONAL,	-- Need ON
	rlf-TimersAndConstantsSCG-r12		RLF-TimersAndConstantsSCG-r12	OPTIONAL,	-- Need ON
	...
}

RadioResourceConfigDedicatedSCell-r10 ::=	SEQUENCE {
	-- UE specific configuration extensions applicable for an SCell
	physicalConfigDedicatedSCell-r10		PhysicalConfigDedicatedSCell-r10	OPTIONAL,	-- Need ON
	...,
	[[	mac-MainConfigSCell-r11			MAC-MainConfigSCell-r11			OPTIONAL	-- Cond SCellAdd
	]],
	[[	naics-Info-r12				NAICS-AssistanceInfo-r12		OPTIONAL	-- Need ON
	]],
	[[	neighCellsCRS-InfoSCell-r13			NeighCellsCRS-Info-r13		OPTIONAL	-- Need ON
	]],
	[[	physicalConfigDedicatedSCell-v1370	PhysicalConfigDedicatedSCell-v1370	OPTIONAL	-- Need ON
	]],
	[[	crs-MutingConfig-r15	ENUMERATED {enabled}	OPTIONAL,	-- Need ON
		neighCellsCRS-Info-r15					NeighCellsCRS-Info-r15	OPTIONAL	-- Need ON
	]]
}

<<skip>>

NeighCellsCRS-Info-r15 ::=		CHOICE {
	release							NULL,
	setup							CRS-AssistanceInfoList-r15
}

CRS-AssistanceInfoList-r15 ::=	SEQUENCE (SIZE (1..maxCellReport)) OF CRS-AssistanceInfo-r15

CRS-AssistanceInfo-r15 ::= SEQUENCE {
	physCellId-r15								PhysCellId,
	crs-MutingConfig-r15		ENUMERATED {enabled}				OPTIONAL
}

<<skip>>

-- ASN1STOP

	RadioResourceConfigDedicated field descriptions

	crs-MutingConfig
This field indicates whether CRS muting is enabled for the cell, as specified in TS 36.133 [16].


For Capability
1. For CRS muting in eMTC [1]:
PhyLayerParameters-v15xy ::=				SEQUENCE {
	ce-CRS-Muting-r15						ENUMERATED {supported}			OPTIONAL,
	ce-CQI-AlternativeTable-r15				ENUMERATED {supported}			OPTIONAL,
	ce-PDSCH-FlexibleStartPRB-CE-ModeA-r15	ENUMERATED {supported}			OPTIONAL,
	ce-PDSCH-FlexibleStartPRB-CE-ModeB-r15	ENUMERATED {supported}			OPTIONAL,
	ce-PDSCH-64QAM-r15						ENUMERATED {supported}			OPTIONAL,
	ce-PUSCH-FlexibleStartPRB-CE-ModeA-r15	ENUMERATED {supported}			OPTIONAL,
	ce-PUSCH-FlexibleStartPRB-CE-ModeB-r15	ENUMERATED {supported}			OPTIONAL,
	ce-PUSCH-SubPRB-Allocation-r15			ENUMERATED {supported}			OPTIONAL,
	ce-UL-HARQ-ACK-Feedback-r15				ENUMERATED {supported}			OPTIONAL
}

	ce-CRS-Muting
Indicates whether UE supports CRS Muting, i.e., value supported indicates UE does not rely on the CRS outside certain PRBs and subframes as defined in TS 36.133 [16] and TS 36.213 [23] when operating in coverage enhancement mode.
	-



2. For CRS muting in LTE [2]: 
PhyLayerParameters-v15xy ::=			SEQUENCE {
	crs-Muting-r15								ENUMERATED {supported}			OPTIONAL
}

	crs-Muting 
Indicates whether the UE supports CRS muting as specified in TS 36.133 [16].
	-



Individual running CRs may need some other minor changes to align with the above which should be taken care by the CR rapporteurs. A minor 36.306 alignment CR would be needed to align the above. Further, RAN4 specification will need editorial alignments without any technical changes.
Summary
Proposal 1: Decide the terminology.
Proposal 2: Decide on option: single IE with implicit meaning or a CHOICE structure.
Proposal 3: Adopt TP in section 3, in accordance with agreement on proposals 1 and 2, to resolve [Q235]. 
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