

	
[bookmark: _Toc20487267][bookmark: _Toc29342562][bookmark: _Toc29343701][bookmark: _Toc36566963][bookmark: _Toc36810403][bookmark: _Toc36846767][bookmark: _Toc36939420][bookmark: _Toc37082400]3GPP TSG-RAN WG2 Meeting #110-e	R2-2005033
Online, 1st  - 12th June 2020	
Agenda Item:	7.2.6
Source:			Huawei, HiSilicon 
Title:	[H816] GWUS frequency location and resource pattern
Document for:	Discussion and Decision
1	Introduction
This document discusses RIL issue H816:
	freqLocation-r16 should have been included in GWUS-TimeParameters-r16 same as in WUS-Config-r15.
This will simplify the signalling by removing the need of the CHOICE structure GWUS-resourceMappingPattern-r16



2	Discussion
The signalling of the WUS frequency location and resource patatern is shown below:
GWUS-Config-r16 ::=				SEQUENCE {
	groupAlternation-r16			ENUMERATED {true}			OPTIONAL,	-- Need OR
	commonSequence-r16				ENUMERATED {g0, g126}		OPTIONAL,	-- Need OR
	timeParameters-r16				GWUS-TimeParameters-r16		OPTIONAL,	-- Cond NoWUSr15
	resourceConfigDRX-r16			GWUS-ResourceConfig-r16,
	resourceConfig-eDRX-Short-r16	GWUS-ResourceConfig-r16		OPTIONAL,	-- Need OP
	resourceConfig-eDRX-Long-r16	GWUS-ResourceConfig-r16		OPTIONAL,	-- Cond TimeOffset
	probThreshList-r16				GWUS-ProbThreshList-r16		OPTIONAL, 	-- Cond ProbabilityBased
	groupNarrowBandList-r16			SEQUENCE (SIZE (1..maxAvailNarrowBands-r13)) OF BOOLEAN	OPTIONAL -- Need OR
}

GWUS-TimeParameters-r16 ::=		SEQUENCE {
	maxDurationFactor-r16			ENUMERATED {one32th, one16th, one8th, one4th},
	numPOs-r16						ENUMERATED {n1, n2, n4, spare1}		DEFAULT n1,
	timeOffsetDRX-r16				ENUMERATED {ms40, ms80, ms160, ms240},
	timeOffset-eDRX-Short-r16		ENUMERATED {ms40, ms80, ms160, ms240},
	timeOffset-eDRX-Long-r16		ENUMERATED {ms1000, ms2000}		OPTIONAL,	-- Need OP
	numDRX-CyclesRelaxed-r16		ENUMERATED {n1, n2, n4, n8}		OPTIONAL,	-- Need OR
	powerBoost-r16				ENUMERATED {dB0, dB1dot8, dB3, dB4dot8}	OPTIONAL,	-- Need OR
	...
}

GWUS-ResourceConfig-r16 ::=	SEQUENCE {
	resourceMappingPattern-r16		GWUS-ResourceMappingPattern-r16,
	numGroupsList-r16				SEQUENCE (SIZE (1..maxGWUS-Resources-r16)) OF GWUS-NumGroups-r16 	OPTIONAL,	-- Need OP
	groupsForServiceList-r16		SEQUENCE (SIZE (1..maxGWUS-ProbThresholds-r16)) OF INTEGER (1..maxGWUS-Groups-1-r16)		OPTIONAL	-- Cond ProbabilityBased
}

GWUS-ResourceMappingPattern-r16 ::=	CHOICE {
	resourcePatternWithLegacy			ENUMERATED {rp-ID0, rp-ID1, rp-ID2, rp-ID3, rp-ID4, rp-ID5, rp-ID6, rp-ID7},
	resourcePatternWithoutLegacy		SEQUENCE {
		freqLocation-r16					ENUMERATED {n0, n2},
		resourcePattern-r16					ENUMERATED {rp-ID0, rp-ID2, rp-ID4, rp-ID6}
	}
}



In the case R15 WUS is configured in the cell (corresponding to the CHOICE entry resourcePatternWithLegacy):
· the time parameters are signalled in wus-Config
· freqLocation is signalled in wus-Config
· the resource pattern is given in the CHOICE entry resourcePatternWithLegacy
In the case R15 WUS is not configured in the cell (corresponding to the CHOICE entry resourcePatternWithoutLegacy):
· the time parameters are signalled in timeParameter in gwus-Config
· freqlocation is signalled in the CHOICE entry resourcePatternWithoutLegacy
· the resource pattern is signalled in the CHOICE entry resourcePatternWithoutLegacy

The signalling of freqLocation is not consistent between R15 and R16 and this for no obvious reason.
Proposal 1: Move freqLocation from the CHOICE entry resourcePatternWithoutLegacy to timeParameters. 
GWUS-TimeParameters-r16 ::=		SEQUENCE {
	maxDurationFactor-r16			ENUMERATED {one32th, one16th, one8th, one4th},
	numPOs-r16						ENUMERATED {n1, n2, n4, spare1}		DEFAULT n1,
	freqLocation-r16				ENUMERATED {n0, n2},
	timeOffsetDRX-r16				ENUMERATED {ms40, ms80, ms160, ms240},
	timeOffset-eDRX-Short-r16		ENUMERATED {ms40, ms80, ms160, ms240},
	timeOffset-eDRX-Long-r16		ENUMERATED {ms1000, ms2000}		OPTIONAL,	-- Need OP
	numDRX-CyclesRelaxed-r16		ENUMERATED {n1, n2, n4, n8}		OPTIONAL,	-- Need OR
	powerBoost-r16					ENUMERATED {dB0, dB1dot8, dB3, dB4dot8}	OPTIONAL,	-- Need OR
	...
}

GWUS-ResourceMappingPattern-r16 ::=	CHOICE {
	resourcePatternWithLegacy			ENUMERATED {rp-ID0, rp-ID1, rp-ID2, rp-ID3, rp-ID4, rp-ID5, rp-ID6, rp-ID7},
	resourcePatternWithoutLegacy		SEQUENCE {
		freqLocation-r16					ENUMERATED {n0, n2},
		resourcePattern-r16					ENUMERATED {rp-ID0, rp-ID2, rp-ID4, rp-ID6}
	}

Then, once freqLocation is moved out, there is no motivation for the CHOICE structure GWUS-ResourceMappingPattern as the two entries only signal the resourcePattern parameter and the value ranges overlap. Removing it will make the signalling simpler, more efficient (1 bit saving in case R15 WUS is configured) and clearer (as there is no definition of what ‘legacy’ is). 
Proposal 2: Remove the CHOICE structure GWUS-ResourceMappingPattern and signal resourcePattern at the higher level. Clarify in the field description that resource patterns ID 1, 3, 5 and 7 only apply when REL-15 WUS is configured.
GWUS-TimeParameters-r16 ::=		SEQUENCE {
	maxDurationFactor-r16			ENUMERATED {one32th, one16th, one8th, one4th},
	numPOs-r16						ENUMERATED {n1, n2, n4, spare1}		DEFAULT n1,
	freqLocation-r16				ENUMERATED {n0, n2},
	timeOffsetDRX-r16				ENUMERATED {ms40, ms80, ms160, ms240},
	timeOffset-eDRX-Short-r16		ENUMERATED {ms40, ms80, ms160, ms240},
	timeOffset-eDRX-Long-r16		ENUMERATED {ms1000, ms2000}		OPTIONAL,	-- Need OP
	numDRX-CyclesRelaxed-r16		ENUMERATED {n1, n2, n4, n8}		OPTIONAL,	-- Need OR
	powerBoost-r16				ENUMERATED {dB0, dB1dot8, dB3, dB4dot8}	OPTIONAL,	-- Need OR
	...
}

GWUS-ResourceConfig-r16 ::=	SEQUENCE {
	resourceMappingPattern-r16		GWUS-ResourceMappingPattern-r16ENUMERATED {rp-ID0, rp-ID1, rp-ID2, rp-ID3, rp-ID4, rp-ID5, rp-ID6, rp-ID7},
	numGroupsList-r16				SEQUENCE (SIZE (1..maxGWUS-Resources-r16)) OF GWUS-NumGroups-r16 	OPTIONAL,	-- Need OP
	groupsForServiceList-r16		SEQUENCE (SIZE (1..maxGWUS-ProbThresholds-r16)) OF INTEGER (1..maxGWUS-Groups-1-r16)		OPTIONAL	-- Cond ProbabilityBased
}

GWUS-ResourceMappingPattern-r16 ::=	CHOICE {
	resourcePatternWithLegacy			ENUMERATED {rp-ID0, rp-ID1, rp-ID2, rp-ID3, rp-ID4, rp-ID5, rp-ID6, rp-ID7},
	resourcePatternWithoutLegacy		SEQUENCE {
		freqLocation-r16					ENUMERATED {n0, n2},
		resourcePattern-r16					ENUMERATED {rp-ID0, rp-ID2, rp-ID4, rp-ID6}
	}

Finally, the names of the enumerated values rp-IDx do not follow the usual ASN.1 naming rules for ENUMERATED type and could be changed to rpx (similar e.g. to the special subframes patterns for TDD).
Proposal 3: Change the value to ENUMERATED {rp0, rp1, rp2, rp3, rp4, rp5, rp6, rp7}
3	Conclusion
In this document, we have discussed the signalling of the frequency location and resource pattern for the WUS resource in eMTC and made the following proposals:
Proposal 1: move freqLocation from the CHOICE entry resourcePatternWithoutLegacy to timeParameter .
Proposal 2: Remove the CHOICE structure GWUS-ResourceMappingPattern and signal resourcePattern at the higher level. Clarify in the field description that resource patterns ID 1, 3, 5 and 7 only apply when R15 WUS is configured.
Proposal 3: Change the values to ENUMERATED {rp0, rp1, rp2, rp3, rp4, rp5, rp6, rp7}.

We have provided TP for TS 36.331 in section 5. Corresponding changes to parameter names should be done in TS 36.304.
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5 TP for 36.331
[bookmark: _Toc36566991][bookmark: _Toc36810431][bookmark: _Toc36846795][bookmark: _Toc36939448][bookmark: _Toc37082428]–	GWUS-Config
The IE GWUS-Config is used to specify the Group WUS configuration. For the UEs supporting GWUS, E-UTRAN uses GWUS to indicate that the UE shall attempt to receive paging in that cell, see TS 36.304 [4].
GWUS-Config information element
-- ASN1START

GWUS-Config-r16 ::=				SEQUENCE {
	groupAlternation-r16				ENUMERATED {true}			OPTIONAL,	-- Need OR
	commonSequence-r16				ENUMERATED {g0, g126}		OPTIONAL,	-- Need OR
	timeParameters-r16				GWUS-TimeParameters-r16		OPTIONAL,	-- Cond NoWUSr15
	resourceConfigDRX-r16			GWUS-ResourceConfig-r16,
	resourceConfig-eDRX-Short-r16	GWUS-ResourceConfig-r16		OPTIONAL,	-- Need OP
	resourceConfig-eDRX-Long-r16		GWUS-ResourceConfig-r16		OPTIONAL,	-- Cond TimeOffset
	probThreshList-r16				GWUS-ProbThreshList-r16		OPTIONAL, 	-- Cond ProbabilityBased
	groupNarrowBandList-r16			SEQUENCE (SIZE (1..maxAvailNarrowBands-r13)) OF BOOLEAN	OPTIONAL -- Need OR
}

GWUS-TimeParameters-r16 ::=		SEQUENCE {
	maxDurationFactor-r16			ENUMERATED {one32th, one16th, one8th, one4th},
	numPOs-r16						ENUMERATED {n1, n2, n4, spare1}		DEFAULT n1,
	freqLocation-r16				ENUMERATED {n0, n2},
	timeOffsetDRX-r16				ENUMERATED {ms40, ms80, ms160, ms240},
	timeOffset-eDRX-Short-r16		ENUMERATED {ms40, ms80, ms160, ms240},
	timeOffset-eDRX-Long-r16		ENUMERATED {ms1000, ms2000}		OPTIONAL,	-- Need OP
	numDRX-CyclesRelaxed-r16		ENUMERATED {n1, n2, n4, n8}		OPTIONAL,	-- Need OR
	powerBoost-r16				ENUMERATED {dB0, dB1dot8, dB3, dB4dot8}	OPTIONAL,	-- Need OR
	...
}

GWUS-ResourceConfig-r16 ::=	SEQUENCE {
	resourceMappingPattern-r16		GWUS-ResourceMappingPattern-r16ENUMERATED {rp0, rp1, rp2, rp3, rp4, rp5, rp6, rp7},
	numGroupsList-r16				SEQUENCE (SIZE (1..maxGWUS-Resources-r16)) OF GWUS-NumGroups-r16 	OPTIONAL,	-- Need OP
	groupsForServiceList-r16		SEQUENCE (SIZE (1..maxGWUS-ProbThresholds-r16)) OF INTEGER (1..maxGWUS-Groups-1-r16)		OPTIONAL	-- Cond ProbabilityBased
}

GWUS-ResourceMappingPattern-r16 ::=	CHOICE {
	resourcePatternWithLegacy			ENUMERATED {rp-ID0, rp-ID1, rp-ID2, rp-ID3, rp-ID4, rp-ID5, rp-ID6, rp-ID7},
	resourcePatternWithoutLegacy		SEQUENCE {
		freqLocation-r16					ENUMERATED {n0, n2},
		resourcePattern-r16					ENUMERATED {rp-ID0, rp-ID2, rp-ID4, rp-ID6}
	}
}

GWUS-NumGroups-r16 ::=			ENUMERATED {n1, n2, n4, n8}

GWUS-ProbThreshList-r16 ::=		SEQUENCE (SIZE (1..maxGWUS-ProbThresholds-r16)) OF GWUS-PagingProbThresh-r16

GWUS-PagingProbThresh-r16 ::=	ENUMERATED {p20, p30, p40, p50, p60, p70, p80, p90}

-- ASN1STOP

	GWUS-Config field descriptions

	commonSequence
Presence of the field indicates common WUS sequence is configured. Value g0 indicates common WUS sequence for the shared WUS resource corresponds to g = 0, and value g126 indicates common WUS sequence for the shared WUS resource corresponds to g = 126, see TS 36.211 [21].

	groupAlternation
Presence of the field enables WUS group alternation between the two or more WUS resources for the gap type, see TS 36.304 [4].

	[bookmark: _Hlk39738435]groupNarrowBandList
List indicating which paging narrowbands support group WUS see TS 36.304 [4]. First entry in the list indicates WUS support for first paging narrowband, second entry in the list indicates WUS support for second paging narrowband, and so on. If E-UTRAN includes groupNarrowBandList, the number of entries is equal to the value of paging-narrowBands. If this list is absent, group WUS is supported on all paging narrowbands.

	[bookmark: _Hlk39739753]groupsForServiceList
Number of WUS groups for each paging probability group see TS 36.304 [4]. The first entry corresponds to the first probability group, the second entry corresponds to the second paging probability group, and so on. Any WUS group from the list numGroupsList that is not assigned to a probability group is assigned to the WUS group list used for UE ID based grouping. Total number of WUS groups in this list cannot be more than the total number of WUS groups in numGroupsList.

	freqLocation
Frequency location of WUS resource 0 within paging narrowband. Value n0 corresponds to WUS in the 1st and 2nd PRB and value n2 represents the 3rd and 4th PRB.

	numGroupsList
List of WUS groups for each WUS resource see TS 36.304 [4]. First entry corresponds to the first resource, second entry corresponds to the second resource, and so on. numGroupsList is mandatory present in resourceConfigDRX. If numGroupsList is not present in resourceConfig-eDRX-Short, parameter for DRX WUS resource applies for short eDRX WUS resource. If numGroupsList is not present in resourceConfig-eDRX-Long, parameter for short eDRX WUS resource applies for long eDRX WUS resource.

	probThreshList
Paging probability thresholds corresponding to the paging probability groups, see TS 36.304 [4]. Value p20 corresponds to 20%, value p30 corresponds to 30%, and so on.

	resourceConfigDRX, resourceConfig-eDRX-Short, resourceConfig-eDRX-Long
WUS resource configured for each gap type see TS 36.304 [4]. If resourceConfig-eDRX-Short is not present, DRX WUS parameters apply for short eDRX WUS resource. If resourceConfig-eDRX-Long is not present, short eDRX WUS parameters apply for long eDRX WUS resource.

	resourcePattern
[bookmark: _GoBack]Identifies the WUS resource mapping to time/frequency as defined in TS 36.304 [4]. Value rp0 corresponds to resource pattern ID0, value rp1 corresponds to resource pattern ID1 and so on. E-UTRAN may configure values rp1, rp3, rp5 and rp7 only if wus-Config is present in systemInformationBlockType2. If wus-Config-r15 is present in SystemInformationBlockType2, the field is set to value resourcePatternWithLegacy; otherwise the field is set to value resourcePatternWithoutLegacy. If the field is set to resourcePatternWithLegacy, frequency location of WUS resource 0 is defined by freqLocation-r15 (in WUS-Config). If the field is set to resourcePatternWithoutLegacy, frequency location of WUS resource 0 is defined by freqLocation-r16.

	timeParameters
Time domain WUS configuration information. For individual field descriptions, see WUS-Config.



	Conditional presence
	Explanation

	NoWUSr15
	The field is mandatory present if wus-Config-r15 is not present in SystemInformationBlockType2; otherwise the field is not present, and the UE shall delete any existing value for this field.

	ProbabilityBased
	The field is mandatory present if paging probability based WUS group selection is configured; otherwise the field is not present and the UE shall delete any existing value for this field.

	TimeOffset
	The field is optionally present, Need OP, if timeOffset-eDRX-Long is present in timeParameters; otherwise the field is not present, and the UE shall delete any existing value for this field.





