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1.
Introduction
This contribution discusses the issues I.027, I.049, I.055, I.057, I.008 and N.129 which were identified during ASN.1 review and captured in the eMTC review issue list [1].

	No
	Clause(s)
	Description
	Class
	Details (proposed solution/ discussion)

	I.027
	6.2.2 UECapabilityInformation
	The field description ue-RadioPagingInfo´should be updated to cover new UE category “M1” and coverage enhancements.
ue-RadioPagingInfo
This field contains information used for paging of category 0 UEs.
	4
	Update the field description ue-RadioPagingInfo´ to cover new UE category “M1” and coverage enhancements.should be treated together with  I.049, I.057 and discussed in RAN2#93.
CR-editor (Ericsson): This is updated now in the running CR.

	I.049
	6.3.6 UE-RadioPagingInfo
	In UE-RadioPagingInfo-r12 the new UE category “M1” for reduced bandwidth UE is mssing. Furthermore, the type of coverageEnhancement-v13xy should be extended due to the fact that we have two modes (mode A, mode B), see also Intel paper in R2-156347.

UE-RadioPagingInfo-r12 ::=



SEQUENCE {


ue-Category-v1250




INTEGER (0)


OPTIONAL,


...,


[[
coverageEnhancement-v13xy

ENUMERATED {true}
OPTIONAL


]]

}
	4
	Include  UE category “M1” for reduced bandwidth UE and extend the type of coverageEnhancement-v13xy to cover the two modes (mode A, mode B).

DCM: The proposal should be discussed in RAN2#93 MTC session.

CR-editor (Ericsson):  See updates in the running CR to include all capabilities.

	I.055
	10.2.2
	Regarding UERadioPagingInformation-v13xy-IEs there are a number of questions:
Are Cell ID and coverage level sent as in a S1 container or as explicit S1 signalling? If it is S1 container, it needs to be specified in RRC spec (inter-node message).

From the 10.2.2, it seems that both are in the S1 container and uses the same S1 container for sending the UE capability. But according to RAN3 CR, the cell ID should be explicit S1 signalling

One further question is whether the coverage level should use the same S1 container since one is sent during capability signalling and the other is sent when the S1 connection is released? Has this been discussed in RAN3?
UERadioPagingInformation-v13xy-IEs ::= SEQUENCE {


supportedBandListEUTRAForPaging-r13


SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicator-r11 OPTIONAL,


cellIdentity
CellIdentity

OPTIONAL,


nonCriticalExtension
SEQUENCE {}


OPTIONAL

}
	4
	Should decide on whether to use the same paging container for coverage level or a separate container. Here, guidance from RAN3 might be needed.

Samsung: Some more discussion seems needed
DCM: Wrt. the cell ID and coverage level, we think the functional support  for “Paging Optimization” (discussed RAN3) and for eMTC (discussed in RAN2) may be overlapped and some discussion/clarification is needed. May be beneficial to discuss in RAN2#93

CR-editor (Ericsson): Will provide Tdoc to RAN2#93


	I.057
	10.2.2
	In UERadioPagingInformation the field description of ue-RadioPagingInfo needs to be updated to cover new UE category “M1” and  type of coverage enhancements.
ue-RadioPagingInfo 

The field is used to transfer radio paging information required for a category 0 UE. The eNB generates the ue-RadioPagingInfo and the contained ue-Category-v1250 is absent when the UE is not a category 0 UE.
	4
	Update the field description ue-RadioPagingInfo to cover new UE category “M1” and  type of coverage enhancements.
Coordinator: A text proposal is needed. Otherwise it is difficult to make this correction. UE categories should also be discussed in RAN2. So this discussion fits better to RAN2#93.

CR-editor (Ericsson): Corrected

	I.008
	5.2.2.3
	There was a RAN2 agreement made that “The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signalling.”
If the agreement about the updated SIB via dedicated signalling is still valid, then the note below needs to be updated and also changes to RRC Connection Reconfiguration message for a PCell are needed.

NOTE:
E-UTRAN may release bandwidth reduced low complexity UEs and UEs in enhanced coverage to RRC_IDLE if these UEs need to acquire changed system information.
	3
	Discuss whether the agreement about the updated SIB via dedicated signalling is still valid, and if yes then the note needs to be updated and also changes to RRC Connection Reconfiguration message for a PCell are needed.

CATT: Providing SI via dedicated signalling seems legacy behavior, needs further clarification?
Intel: Comment from CATT is not clear as in legacy behavior not the full set of SIBs can be signaled in mobilityControlInfo. We have to discuss the 2 options to fix this issue: i) introduce a new mechanism to provide updated SIBs per dedicated signalling or i) not to implement the previous agreement in Rel-13.

CR-editor (Ericsson): This needs further agreement in RAN2. For updating parameters, HO could be used but RAN2 has not concluded how the UE acquire other SIBs during HO.  We plan to provide contribution to RAN2#93.


	N.129
	6.3.2 PUSCH-Config:: PUSCH-ConfigCommon-v13xy
	Are both modeA and modeB parameters needed at the same time, given that the choice of modeA and modeB is mutually exclusive elsewhere in configuration (see N.110).

Also, it seems RAN1 has only define 2 bits for the DCI which indicates repetitions, so is it really possible to have 8 values for mode B?

Also, see N.004for spare handling 
	3
	See N.110 – requires also general discussion concerning the RAN1 aspects. 2-bit DCI cannot indicate 8 values!

Chair:

=> For common case both mode A and B information is required,

=> For dedicated case in mobility control info then more discussion is required in RAN2#93.For dedicated non mobility case then only 1 is required.


2.
Discussion
2.1
Extension of paging specific capability signalling (Issues I.027, I.049, I.057)
In Rel-12 paging specific capability signalling for category 0 UEs was introduced in 3GPP specifications. As specified in RRC [3] the UE-RadioPagingInfo IE contains the information about the new category 0 and is sent from UE to eNB as part of the UECapabilityInformation message, and from eNB to MME and vice versa as part of the UERadioPagingInformation message. The MME uses this information to indicate to the eNB that the paging request from the MME concerns a low complexity UE, and the eNB may use this information to enhance the paging towards the category 0 UE, e.g. to limit the TBS for the paging channel considering the maximum TBS allowed as specified in TS 36.306, note 2. 
In last RAN2#92 meeting the CR to TS 36.306 in [4] was endorsed for introducing new UE category M1 for bandwidth reduced low complexity UEs and two new UE capabilities for coverage enhancements (i.e. ceModeB for indicating support of coverage enhancement mode A, ceModeB for indicating support of coverage enhancement mode B). For enhancing the paging towards the new category M1 (considering the further limitations of such type of UEs compared to category 0) and coverage enhancement capable UEs we think that the paging specific capability signalling should be extended in Rel-13 accordingly. 
Proposal 1: RAN2 to agree on extending paging specific capability signalling for new category “M1” and coverage enhancement capable UEs. If this is agreed, to consider the corresponding TP within section 2.1 of this document.
If proposal 1 is agreeable then the required changes to RRC [3] are shown below (highlighted in red color). It should be noted that the changes shown below differ slightly to the way it was captured by rapporteur in the latest eMTC running CR2069 [6].
In subclause 6.2.:

UECapabilityInformation-v1250-IEs ::= SEQUENCE {


ue-RadioPagingInfo-r12



UE-RadioPagingInfo-r12



OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

	UECapabilityInformation field descriptions 

	ue-RadioPagingInfo
This field contains information used for paging of category 0, category M1 and coverage enhancement capable UEs.


In subclause 6.3.6:

–
UE-RadioPagingInfo
The UE-RadioPagingInfo IE contains information needed for paging of category 0, category M1 and coverage enhancement capable UE.

UE-RadioPagingInfo information element
-- ASN1START

UE-RadioPagingInfo-r12 ::=



SEQUENCE {


ue-Category-v1250




INTEGER (0)


OPTIONAL,


...,

[[
ue-CategoryDL-r13



ENUMERATED {m1}

OPTIONAL,



ceModeA-r13





ENUMERATED {true}
OPTIONAL,



ceModeB-r13





ENUMERATED {true}
OPTIONAL


]]
}

-- ASN1STOP

In subclause 10.2.2:
–
UERadioPagingInformation
This message is used to transfer radio paging information, covering both upload to and download from the EPC.

Direction: eNB to/ from EPC

UERadioPagingInformation message
-- ASN1START

UERadioPagingInformation ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




ueRadioPagingInformation-r12


UERadioPagingInformation-r12-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UERadioPagingInformation-r12-IEs ::= SEQUENCE {


ue-RadioPagingInfo-r12



OCTET STRING (CONTAINING UE-RadioPagingInfo-r12),


nonCriticalExtension



UERadioPagingInformation-v13xy-IEs


OPTIONAL

}
UERadioPagingInformation-v13xy-IEs ::= SEQUENCE {


supportedBandListEUTRAForPaging-r13

SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicator-r11 OPTIONAL,


nonCriticalExtension




SEQUENCE {}







OPTIONAL

}
-- ASN1STOP

	UERadioPagingInformation field descriptions

	ue-RadioPagingInfo 
The field is used to transfer radio paging information required for a category 0, category M1 and coverage enhancement capable UE. The eNB generates the ue-RadioPagingInfo and the contained ue-Category-v1250 is absent when the UE is not a category 0 UE from UE-RadioPagingInfo.

	supportedBandListEUTRAForPaging 
Indicates the UE supported frequency bands which is derived by the eNB from UE-EUTRA-Capability.


2.2
UE radio paging information (Issue I.055)
Currently, the UERadioPagingInformation message sent over S1 is a transparent container for MME. In RAN2#89bis meeting the agreement 7 was made and with “coverage enhancement level related information” not the respective UE capability information but the actual coverage level to be used for paging was meant. But then we wonder whether this kind of information is then still transparent or not transparent to the MME. In the latter case, this kind of information needs to be explicitly signaled as S1 signalling what would then impact RAN3. In order to solve this issue we need to discuss the details of the coverage enhancement level related information and how this kind of information should be transferred between eNB and MME. If needed, RAN3 should be asked for their view
Proposal 2: RAN2 to discuss the details of the coverage enhancement level related information and how this kind of information should be transferred between eNB and MME. And if needed, to ask RAN3 for their view. 
	Agreements
1
Rel-13 “normal complexity” UEs in enhanced coverage are paged using the mechanism introduced for paging Rel-13 “low complexity” UEs.

3
For CN initiated paging, the starting subframe of a Paging Occasion and the repetition pattern of that Paging Occasion is determined irrespective of the UEs coverage extension level. 

6
Extend the radio paging information container (MME => eNB) to provide information on whether the paging request is for a Rel-13 low complexity/enhanced coverage UE.

6a
For LC/EC UEs, RAN2 considers it beneficial if the CN (MME) provides the “paging attempt number” to the eNB.

7
Coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME.
8
The UE does not inform the network when it changes the extended coverage level within a cell nor when it changes to another cell while being in extended coverage (unless it changes the tracking area)

9
Inform RAN1, RAN3, SA2, and CT1 about the discussion above.




2.3
Provisioning of updated SIBs in connected mode by dedicated signalling (Issue I.008)
In RAN2#91 meeting the proposal 5 of [5] was agreed after discussion of system information change:
	Agreements
1
Both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC.

2
RAN2 assumption, for RAN1 to confirm: It is possible to notify the IDLE UE of a system information update using the control channel (M-PDCCH) while avoid sending a paging record on the shared channel. 

5
The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signalling. 



The proposal 5 was agreed to cover the situation where dedicated and common channels (carrying system information) are scheduled on different sub-bands so that the UE in connected mode may not be abe to receive updated SIBs. The eMTC CR to TS 36.331 [2], [6] captures so far only the first option where the network may release the UE to RRC_IDLE by having added the note below in subclause 5.2.2.3, i.e. the second option where the network provides the updated SIBs in connected mode by dedicated signalling has not been captured yet.
NOTE:
E-UTRAN may move BL UEs or UEs in EC to RRC_IDLE if these UEs need to acquire changed system information.

Therefore, it needs to be discussed whether the agreement on provisioning of updated SIBs in connected mode by dedicated signalling should be pursued or not. If RAN2 agrees on it, then the note in subclause 5.2.2.3 needs to be updated and the RRCConnectionReconfiguration message needs to be extended as well, considering the details raised in the following points. It should be noted that in legacy, provisioning of system information by dedicated signalling is currently supported for the following cases:
· In the context of handover the network provides the system information relevant for initial operation in the target PCell (i.e. common configuration) per IE MobilityControlInfo in the RRCConnectionReconfiguration message to the UE.
· In the context of Rel-10 CA when adding the SCell the network provides all system information relevant for operation in the SCell (i.e. common configuration) within an RRCConnectionReconfiguration message to the UE. Upon change of the relevant system information of a configured SCell, the network releases and subsequently adds the concerned SCell. Furthermore, the network may configure via dedicated signalling different parameter values than the ones broadcast in the concerned SCell.
· In the context of Rel-11 FeICIC the network may provide SIB1 within an RRCConnectionReconfiguration message to the UE in the cell range extension (CRE) to assist UE system information acquisition.    
Compared to the legacy mechanisms, provisioning of updated SIBs by dedicated signalling to LC/EC UEs in connected mode by dedicated signalling may result in excessive signalling overload what should be avoided due to limitation of radio resouces. Therefore, we think that the previous agreement made should not be pursued for eMTC. 
Proposal 3: RAN2 to agree not to extend legacy RRC connection reconfiguration mechanism (which limits the cases in which connected mode UEs can be provisioned with updated SIBs by dedicated signalling).
It should be pointed out that if proposal 3 is agreeable it doesn’t mean that the legacy mechanisms for provisioning of updated SIBs by dedicated signalling to LC/EC UEs are excluded as well. For instance, where applicable and for handover purposes the network can still provide the system information relevant for initial operation in the target PCell (i.e. common configuration) per IE MobilityControlInfo in the RRCConnectionReconfiguration message to LC/EC UEs.
2.4
Signalling of coverage enhancement mode information (Issue N.129)
Referring to the latest eMTC CR2069 [6] CE mode A and CE mode B parameters for PUSCH can be configured at the same time through IE PUSCH-ConfigCommon-v13xy, see below. Furthermore, IE PUSCH-ConfigCommon-v13xy can be configured through RadioResourceConfigCommonSIB (included in SIB2) and RadioResourceConfigCommon (included in MobilityControlInfo). 
PUSCH-ConfigCommon-v13xy ::=
SEQUENCE {


pusch-maxNumRepetitionCEmodeA-r13
ENUMERATED { 












r8, r16, r32 }




OPTIONAL,
-- Need OR

pusch-maxNumRepetitionCEmodeB-r13
ENUMERATED {












r192, r256, r384, r512, r768, r1024, 












r1536, r2048}




OPTIONAL,
-- Need OR

pusch-HoppingOffset-v13xy










INTEGER (1..maxAvailNarrowBands-r13)
OPTIONAL
-- Need OR
}

The issue on the need to configure both CE modes A and B at the same time was discussed during the LTE ASN.1 review AdHoc meeting based on issue N.129. After discussion the following agreements were made:
=> For common case both mode A and B information is required,

=> For dedicated case in mobility control info then more discussion is required in RAN2#93. For dedicated non mobility case then only 1 is required.
The agreement related to the common case was originated from the fact that for contention-based RACH procedure the UE may need parameters for both CE modes in order to send Message 3 in UL according to the CE level selected in the beginning of the RACH procedure. 

For the dedicated non-mobility case it was agreed that only one of the CE mode configurations is needed. However, after checking the details the situation for the dedicated non-mobility case we spotted a signalling issue. It is true that through IE PhysicalConfigDedicated the CE mode is signaled to the UE. However, the field ce-Mode-r13 used in IE PhysicalConfigDedicated just indicates the mode (either A and B) but not the actual max value of PUSCH repetition numbers to use for the configured CE mode. To our understanding this kind of information the UE needs to be sent in IE PhysicalConfigDedicated.
ce-Mode-r13




CHOICE {




release





NULL,




setup





ENUMERATED {CEmodeA,CEmodeB}


}















OPTIONAL
-- Need ON

Proposal 4: RAN2 to confirm that for the dedicated non-mobility case, the max number of PUSCH repetitions to be used for the configured CE mode needs to be provided in IE PhysicalConfigDedicated
For the remaining question to clarify whether for the dedicated case in MobilityControlInfo IE the parameters for both or only for one of the CE modes is required or not our opinion is as follows:

· Basically, the parameters for only one of the CE modes is required for the UE to use in the target cell.

· However, the current signalling structure allows the network to signal the parameters for both CE modes through IE PUSCH-ConfigCommon-v13xy in MobilityControlInfo and the actual parameters to use in the target cell though field ce-Mode-r13 in IE PhysicalConfigDedicated.
· In case parameters for both CE modes are provided to the UE, this may allow e.g. the target cell to reconfigure just the CE mode without recconfiguring the PUSCH repetition numbers.
Due to above we think that we can leave it to network implementation whether to provide parameters for both or only for one of the CE modes for the dedicated mobility case.
Proposal 5: RAN2 to confirm that for the dedicated mobility case the parameters for both or only for one of the CE modes (pusch-maxNumRepetitionCEmodeA-r13, pusch-maxNumRepetitionCEmodeB-r13) can be provided by the network to the UE..
3.
Summary and conclusion
This contribution discussed the issues I.027, I.049, I.055, I.057, I.008 and N.129 which were identified during ASN.1 review and captured in the eMTC review issue list [1]. The following proposals are made to close these issues:
Proposal 1: RAN2 to agree on extending paging specific capability signalling for new category “M1” and coverage enhancement capable UEs. If this is agreed, to consider the corresponding TP within section 2.1 of this document.

Proposal 2: RAN2 to discuss the details of the coverage enhancement level related information and how this kind of information should be transferred between eNB and MME. And if needed, to ask RAN3 for their view. 
Proposal 3: RAN2 to agree not to extend legacy RRC connection reconfiguration mechanism (which limits the cases in which connected mode UEs can be provisioned with updated SIBs by dedicated signalling).
Proposal 4: RAN2 to confirm that for the dedicated non-mobility case, the max number of PUSCH repetitions to be used for the configured CE mode needs to be provided in IE PhysicalConfigDedicated.

Proposal 5: RAN2 to confirm that for the dedicated mobility case the parameters for both or only for one of the CE modes (pusch-maxNumRepetitionCEmodeA-r13, pusch-maxNumRepetitionCEmodeB-r13) can be provided by the network to the UE..
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