

	
[bookmark: _GoBack]3GPP TSG-WG2 Meeting #107	R2-1910151
 Prague, Czech Republic, 26- 30 August 2019
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	36.331
	CR
	4065
	rev
	-
	Current version:
	15.6.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Corrections to paging and random access in mixed operation mode

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R2

	
	

	Work item code:
	NB_IOTenh2-Core 
	
	Date:
	2019-08-15

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	Mixed operation mode was introduced in rel-15 in NB-IoT to allow multi-carrier operation where the anchor carrier is in standalone mode while the non-anchor carrier is in inband or guardband mode, and vice versa. The feature can be used for paging, random access and unicast.
For paging and random access, the configuration parameters have been introduced in SIB22. As no conditions on the presence of the new parameters have been specified, the validity of some scenarios, as highlighted in the table below, is unclear.
[image: ]

	
	

	Summary of change:
	1. Add a condition on the signalling of pagingDistribution to the presence of dl-ConfigListMixed
2. Clarify in the field description of dl-ConfigList, dl-ConfigListMixed that the pagingDistribution indicator only applies when dl-ConfigListMixed is signalled.
3. Add a condition on the signalling of dl-ConfigListMixed to the presence of dl-ConfigList
4. Add a condition on the signalling of nprach-Distribution to the presence of ul-ConfigListMixed
5: Clarify in the field description of ul-ConfigList, ul-ConfigListMixed that the nprach-distribution indicator only applies when ul-ConfigListMixed is signalled.
6: Add a condition on the signalling of ul-ConfigListMixed to the presence of ul-ConfigList.

Impact analysis

Impacted functionality:
NB-IoT mixed operation mode
 
Inter-operability: 
If the UE is implemented according to the CR and the NW is not, then the UE and the NW may have different understanding on the carriers used for random access or paging and the procedure may fail. 
If the NW is implemented according to the CR and the UE is not, then the UE and the NW may have different understanding on the carriers used for random access or paging and the procedure may fail. 


	
	

	Consequences if not approved:
	It is unclear whether some scenarios are supported leading to potential interoperability issues.

	
	

	Clauses affected:
	6.7.3.1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


[bookmark: _Toc5272794][bookmark: _Toc5272770]6.7.3.1	NB-IoT System information blocks
[bookmark: _Toc5272803]–	SystemInformationBlockType22-NB
The IE SystemInformationBlockType22-NB contains radio resource configuration for paging and random access procedure on non-anchor carriers.
SystemInformationBlockType22-NB information element
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=	SEQUENCE {
	dl-ConfigList-r14 					DL-ConfigCommonList-NB-r14	OPTIONAL,	-- Need OR
	ul-ConfigList-r14 					UL-ConfigCommonList-NB-r14	OPTIONAL,	-- Need OR
	pagingWeightAnchor-r14				PagingWeight-NB-r14			OPTIONAL,	-- Cond pcch-Cconfig
	nprach-ProbabilityAnchorList-r14	NPRACH-ProbabilityAnchorList-NB-r14	OPTIONAL,	-- Cond nprach-Cconfig
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	...,
	[[	mixedOperationModeConfig-r15	SEQUENCE {
			dl-ConfigListMixed-r15			DL-ConfigCommonList-NB-r14	OPTIONAL,	-- Cond dl-ConfigListNeed OR
			ul-ConfigListMixed-r15			UL-ConfigCommonList-NB-r14	OPTIONAL,	-- Cond ulConfigListNeed OR
			pagingDistribution-r15			ENUMERATED {true}			OPTIONAL,	-- Cond pcch-ConfigMixedNeed OR
			nprach-Distribution-r15			ENUMERATED {true}			OPTIONAL 	-- Cond nprach-ConfigMixedNeed OR
		}																OPTIONAL,	-- Need OR
		ul-ConfigList-r15				UL-ConfigCommonListTDD-NB-r15	OPTIONAL	-- Cond TDD
	]]
}

DL-ConfigCommonList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											DL-ConfigCommon-NB-r14

UL-ConfigCommonList-NB-r14 ::=		SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											UL-ConfigCommon-NB-r14

UL-ConfigCommonListTDD-NB-r15 ::=	SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF
											UL-ConfigCommonTDD-NB-r15

DL-ConfigCommon-NB-r14 ::=			SEQUENCE {
	dl-CarrierConfig-r14				DL-CarrierConfigCommon-NB-r14,
	pcch-Config-r14 					PCCH-Config-NB-r14			OPTIONAL, -- Need OR
	...,
	[[	wus-Config-r15					WUS-ConfigPerCarrier-NB-r15		OPTIONAL	-- Cond WUS
	]]
}

PCCH-Config-NB-r14 ::=				SEQUENCE {
	npdcch-NumRepetitionPaging-r14		ENUMERATED {
											r1, r2, r4, r8, r16, r32, r64, r128,
											r256, r512, r1024, r2048,
											spare4, spare3, spare2, spare1} OPTIONAL, -- Need OP
	pagingWeight-r14						PagingWeight-NB-r14	DEFAULT w1,
	...
}

PagingWeight-NB-r14	::=			ENUMERATED {w1, w2, w3, w4, w5, w6, w7, w8,
												w9, w10, w11, w12, w13, w14, w15, w16}

UL-ConfigCommon-NB-r14 ::=			SEQUENCE {
	ul-CarrierFreq-r14					CarrierFreq-NB-r13,
	nprach-ParametersList-r14 			NPRACH-ParametersList-NB-r14	OPTIONAL, -- Need OR
	...,
	[[	nprach-ParametersListEDT-r15	NPRACH-ParametersList-NB-r14	OPTIONAL -- Cond EDT
	]]
}

UL-ConfigCommonTDD-NB-r15 ::=		SEQUENCE {
	tdd-UL-DL-AlignmentOffset-r15		TDD-UL-DL-AlignmentOffset-NB-r15,
	nprach-ParametersListTDD-r15 		NPRACH-ParametersListTDD-NB-r15	OPTIONAL, -- Need OR
	...
}

NPRACH-ProbabilityAnchorList-NB-r14 ::=	SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF
												NPRACH-ProbabilityAnchor-NB-r14

NPRACH-ProbabilityAnchor-NB-r14 ::=		SEQUENCE {
	nprach-ProbabilityAnchor-r14			ENUMERATED {
												zero, oneSixteenth, oneFifteenth, oneFourteenth,
												oneThirteenth, oneTwelfth, oneEleventh, oneTenth,
												oneNinth, oneEighth, oneSeventh, oneSixth,
												oneFifth, oneFourth, oneThird, oneHalf}
														OPTIONAL	-- Need OP
}

-- ASN1STOP

	SystemInformationBlockType22-NB field descriptions

	dl-CarrierConfig
For FDD: Provides the configuration of the DL non-anchor carrier.
For TDD: Provides the configuration of the non-anchor carrier.

	dl-ConfigList, dl-ConfigListMixed
For FDD: List of DL non-anchor carriers and associated configuration that can be used for paging and/or random access. E-UTRAN configures DL non-anchor carriers operating in mixed operation mode only in dl-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in dl-ConfigListMixed. A given carrier is either signalled in the dl-ConfigList or in dl-ConfigListMixed.
If dl-ConfigListMixed is present and at least one of the carriers in dl-ConfigListMixed is configured for paging:
· If pagingDistribution is present, the UE supporting mixed operation mode creates a combined list of DL carriers for paging by appending dl-ConfigListMixed to the dl-ConfigList while maintaining the order among dl-ConfigList and dl-ConfigListMixed; the total number of signalled DL non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14.
· If pagingDistribution is absent, the UE supporting mixed operation mode uses the list of DL carriers for paging provided in dl-ConfigListMixed and considers pagingWeigthAnchor being set to w0, i.e. the anchor carrier is not used.
For TDD: List of non-anchor carriers and associated configuration that can be used for paging and/or random access.

	mixedOperationModeConfig
For FDD: Provides the configuration of DL and UL non-anchor carriers that can be used for paging and random access by a UE that supports mixed operation mode.
For TDD: This parameter is absent.

	npdcch-NumRepetitionPaging
Maximum number of repetitions for NPDCCH common search space (CSS) for paging, see TS 36.213 [23], clause 16.6.
If the field is absent, the value of npdcch-NumRepetitionPaging configured in SystemInformationBlockType2-NB in IE pcch-Config applies.

	nprach-Distribution
Indicates which UL carriers a UE supporting mixed operation mode uses for random access as defined in description of ul-ConfigList, ul-ConfigListMixed. 

	nprach-ParametersList, nprach-ParametersList-EDT
Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.
NPRACH resources in nprach-ParametersListEDT are used to initiate EDT. Each NPRACH resource is associated with a maximum TBS signalled in the corresponding entry of edt-TBS-InfoList in SystemInformationBlockType2-NB.
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	nprach-ParametersListTDD
For TDD: Configure NPRACH parameters for each NPRACH resource on one non-anchor UL carrier. Up to three NPRACH resources can be configured on one non-anchor UL carrier. Each NPRACH resource is associated with a different number of NPRACH repetitions.
E-UTRAN includes the same number of entries in nprach-ParametersListTDD, and listed in the same order, as in nprach-ParametersListTDD in SystemInformationBlockType2-NB..

	nprach-ProbabilityAnchor
Configure the selection probability for the anchor carrier NPRACH resource, see TS 36.321 [6]. Value zero corresponds to a probability of 0, oneSixteenth corresponds to the probability of 1/16, oneFifteenth corresponds to the probability of 1/15, and so on.
If the field is absent, the selection probability of the anchor carrier NPRACH resource is 1.
All non-anchor carriers NPRACH resources have equal probability between them.
If there is no NPRACH resource defined on the anchor carrier for one repetition level in nprach-ParametersList-EDT, (respectively nprach-ParametersListFmt2, nprach-ParametersListFmt2-EDT), the UE shall use the value 'zero' and ignore the signalled value of nprach-ProbabilityAnchor for this repetition level for the NPRACH resources defined by nprach-ParametersList-EDT (respectively nprach-ParametersListFmt2, nprach-ParametersListFmt2-EDT).

	nprach-ProbabilityAnchorList
Configures the selection probability for each NPRACH resource on the anchor carrier.
E-UTRAN includes the same number of entries, and listed in the same order, as in nprach-ParametersList in SystemInformationBlockType2-NB.

	pagingDistribution
Indicates which DL carriers a UE supporting mixed operation mode monitors for paging as defined in description of dl-ConfigList, dl-ConfigListMixed.

	pagingWeight
Weight of the non-anchor paging carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.
The paging load for a carrier 'i' is equal to w(i)/W where i is equal to 0 for the anchor carrier and equal to the index of the carrier in the dl-ConfigList / dl-ConfigListMixed for a non-anchor carrier, W is the sum of the weights of all paging carriers.
To avoid correlation between paging carrier and paging occasion, the weights should be assigned such that: nB * W <= 16384.

	pagingWeightAnchor
Weight of the anchor carrier for uneven paging load distribution across the carriers. Value w1 corresponds to a relative weight of 1, w2 corresponds to a relative weight of 2, and so on.
If the field is absent, the (default) value of w0 is applied, i.e. the anchor carrier is not used for paging.

	pcch-Config
Configure the PCCH parameters for the non-anchor DL carrier.

	tdd-UL-DL-AlignmentOffset
Indicates the offset between the UL carrier frequency center with respect to DL carrier frequency center for the non-anchor carrier, see TS 36.211 [21]. 

	ul-CarrierFreq
For FDD: UL carrier frequency of the non-anchor carrier as defined in TS 36.101 [42], clause 5.7.3F.
For TDD: This field is absent and the uplink carrier frequency is same as the downlink frequency.

	ul-ConfigList, ul-ConfigListMixed
For FDD: List of UL non-anchor carriers and associated configuration that can be used for random access. E-UTRAN configures UL non-anchor carriers operating in mixed operation mode only in ul-ConfigListMixed and only a UE that supports mixed operation mode uses the carriers in ul-ConfigListMixed. A given carrier is either signalled in the ul-ConfigList or in ul-ConfigListMixed.
If ul-ConfigListMixed is present and at least one of the carriers in ul-ConfigListMixed is configured for random access:
· If nprach-Distribution is present, the UE supporting mixed operation mode creates a combined list of UL carriers for random access by appending ul-ConfigListMixed to the ul-ConfigList while maintaining the order among both ul-ConfigList and ul-ConfigListMixed; the total number of signalled UL non-anchor carriers cannot be more than maxNonAnchorCarriers-NB-r14.
· If nprach-Distribution is absent, the UE supporting mixed operation mode uses /the list of UL carriers for random access provided in ul-ConfigListMixed and considers nprach-ProbabiliyAnchor being set to zero for each NPRACH resource, i.e. the anchor carrier is not used for random access.
For TDD: E-UTRAN configures ul-ConfigList-r15 and includes the same number of entries as in dl-ConfigList. The UL carrier frequency of the non-anchor carrier is same as the DL carrier frequency.

	wus-ConfigPerCarrier
For FDD: Carrier specific WUS Configuration. 




	Conditional presence
	Explanation

	dl-ConfigList
	This field is optionally present, Need OR, if the field dl-ConfigList is present. Otherwise the field is not present and DL carriers in mixed operation mode are not used.

	EDT
	The field is optionally present, Need OR, if edt-Parameters in SystemInformationBlockType2-NB is present; otherwise the field is not present and the UE shall delete any existing value for this field.

	pcch-Config
	This field is optionally present, Need OP, if the field dl-ConfigList is present and at least one of the carriers in dl-ConfigList is configured for paging. Otherwise the field is not present and only the anchor carrier is used for paging.

	pcch-ConfigMixed
	This field is optionally present, Need OR, if the field dl-ConfigListMixed is present and at least one of the carriers in dl-ConfigList and one of the carriers in dl-ConfigListMixed are configured for paging. Otherwise the field is not present and carriers in mixed operation mode are not used for paging.

	nprach-Cconfig
	This field is mandatory present, if the field ul-ConfigList is present and at least one of the carriers in ul-ConfigList is configured for random access. Otherwise the field is not present and only the anchor carrier is used for random access.

	nprach-ConfigMixed
	This field is optionnaly present, Need OR, if the field ul-ConfigListMixed is present and at least one of the carriers in ul-ConfigList and one of the carriers in ull-ConfigListMixed are configured for random access. Otherwise the field is not present and carriers in mixed operation mode are not used for random access.

	ul-ConfigList
	This field is optionally present, Need OR, if the field ul-ConfigList is present. Otherwise the field is not present and UL carriers in mixed operation mode are not used.

	TDD
	This field is optionally present, Need OR, for TDD. Otherwise the field is not present.

	WUS
	This field is mandatory present, if the field wus-Config is present in SystemInformationBlockType2-NB. Otherwise the field is not present, Need OR.
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