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1
Introduction

When the S1 updates for Data volume reporting of Secondary RAT usage was agreed and added to the BL CR, editors notes was also added for the following items:

· The structure of the Secondary RAT Usage Report List IE

· The Handover Flag IE

· The Secondary RAT Type IE

This paper discusses updates to enable removal of all related Editor’s notes.
2
Discussion
2.1
The Secondary RAT Type IE
The Secondary RAT Type was added since it was expected that Data volume reporting of Secondary RAT usage will also be used for other types of RAT’s than NR in the future. The proposal so far has been to add an extensible IE with a code point for NR now. What could be discussed is if this IE should be on the top level in the message or if it should be included as part of the Secondary RAT Usage Report List IE. 
The Secondary RAT Type is with the current structure not included towards the MME when the volume reports are piggy backed on other messages, and this needs to be corrected to have future proof solution.

Proposal 1: Move the Secondary RAT Type IE from the message level to the Secondary RAT Usage Report List IE. 

2.2
The Handover Flag IE
The Handover Flag is still part of the SA2 solution, and included to indicate that the Secondary RAT Usage Report is sent as part of a handover. The Handover Flag is not included in case of periodic report of Secondary RAT usage. So it is proposed to just remove the related Editor’s note. 

Proposal 2: Remove the Editors note related to the Handover Flag. 

2.3
The structure of the Secondary RAT Usage Report List IE
The current structure of the Secondary RAT Usage Report List IE, enables the possibility to include up to two separate E-RAB Usage Report Items per E-RAB. Where each E-RAB Usage Report Item consists of: 

· a Start timestamp, indicating when counting of Secondary RAT Usage started

· an End timestamp, indicating when counting of Secondary RAT Usage ended

· a Usage count UL, that can report number of 1000 bytes delivered in the UL
· a Usage count DL, that can report number of 1000 bytes delivered in the DL

The reason for the possibility to include up to two separate E-RAB Usage Report Items per E-RAB is to enable a implementations of a flexible reporting that could be used to avoid a massive number of reports e.g. at midnight for periodic reporting. 
Proposal 3: Keep the possibility to include up to two separate E-RAB Usage Report Items per E-RAB. 

SA2 foresees that the periodic reporting is not going to be aligned with the timing for the creation of the CDR’s. There was also a Note added in 23.401 for this. 
NOTE:
The timing of these periodic E-UTRAN reports is not expected to align with the timing of partial CDR generation. Hence the frequency of E-UTRAN reports might be greater than that of partial CDR generation.

Timestamps are needed for non-periodic reporting and to avoid alignment of timing with the CDR generation. 
Proposal 4: Keep the Start and End timestamps as mandatory IE’s. 

The largest count that can be reported is 16 777 215 (1000 bytes), and that value was chosen since it would require a 3 octet counter, but with a bitrate of 10 000 000 000 bit/s the counter would reach it max value after about 13 seconds. Given that we have extended the maximum bitrate to 4Tbit, it could be questioned if the counter size should be changed to 4 octets (largest count 4 294 967 295) or maybe even 6 octets (281474976710655) bytes. Looking at how SA5 has defined its counters and taking into account the possibility to not use periodic reporting, it is proposed to just define the counters as INTEGER, counting octets.  
Proposal 5: Update the Usage count’s to INTEGER, counting octets without any size constraints. 
3
Proposal

Proposal 1: Move the Secondary RAT Type IE from the message level to the Secondary RAT Usage Report List IE. 

Proposal 2: Remove the Editors note related to the Handover Flag. 
Proposal 3: Keep the possibility to include up to two separate E-RAB Usage Report Items per E-RAB. 

Proposal 4: Keep the Start and End timestamps as mandatory IE’s. 

Proposal 5: Update the Usage count’s to INTEGER, counting octets without any size constraints. 
It is proposed to agree the proposals above and to agree the 36.413 Text Proposal below. 
4
Text proposal for 36.413 baseline CR
Start of text proposal:
9.1.19.4
UPLINK NON UE ASSOCIATED LPPA TRANSPORT

This message is sent by the eNB and is used for carrying LPPa message over the S1 interface.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	Routing ID
	M
	
	9.2.3.33
	
	YES
	reject

	LPPa-PDU
	M
	
	9.2.3.32
	
	YES
	reject


9.1.xx
Secondary RAT Report Messages

9.1.xx.1
SECONDARY RAT REPORT
This message is sent by the eNB to report Secondary RAT usage.
Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	
	
	
	
	
	
	

	Secondary RAT Usage Report list
	M
	
	9.2.1.x
	
	YES
	ignore

	Handover Flag
	O
	
	9.2.1.y
	
	YES
	ignore


9.2.1.123
Enhanced Coverage Restricted
This IE provides information on the restriction information of using Coverage Enhancement.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Enhanced Coverage Restricted
	O
	
	ENUMERATED (restricted, ...)
	Indicates whether the UE is restricted to use coverage enhancement.

Value “restricted” indicates that the UE is not allowed to use coverage enhancement.
	-
	-


9.2.1.x
Secondary RAT Usage Report List
This IE provides information on the NR resources used with EN-DC. 


	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Secondary RAT usage report Item
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	ignore

	>E-RAB ID
	M
	
	9.2.1.2
	
	-
	-

	>Secondary RAT Type
	M
	
	ENUMERATED (nR, …)
	
	-
	-

	>E-RAB Usage Report List
	
	1
	
	
	-
	-

	>>E-RAB Usage Report Item
	
	1.. <maxnoof time periods>
	
	
	EACH
	ignore

	>>>Start timestamp
	M
	
	OCTET STRING (SIZE(4))
	encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [xx]. It indicates the UTC time when the recording of the Secondary RAT Data Volume was started.
	-
	-

	>>>End timestamp
	M
	
	OCTET STRING (SIZE(4))
	encoded in the same format as the first four octets of the 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [xx]. It indicates the UTC time when the recording of the Secondary RAT Data Volume was ended.
	-
	-

	>>>Usage count UL
	M
	
	INTEGER 
	The unit is: octets 
	-
	-

	>>>Usage count DL
	M
	
	INTEGER 
	The unit is: octets 
	-
	-


	Range bound
	Explanation

	maxnoofE-RABs
	Maximum no. of E-RABs for one UE. Value is 256.

	maxnoof time periods
	Maximum no. of time reporting periods. Value is 2.


9.2.1.y
Handover Flag

This IE indicates that the MME should buffer the secondary RAT usage report since the report is sent due to handover as defined in TS 23.401 [11]. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Handover Flag
	M
	
	ENUMERATED (handover_preparation, …)
	





	
	
	
	
	

	
	
	
	
	


9.2.1.xx
Extended Bit Rate

This IE indicates the number of bits delivered by E-UTRAN in UL or to E-UTRAN in DL within a period of time, divided by the duration of the period. It is used, for example, to indicate the maximum or guaranteed bit rate for a GBR bearer, or an aggregated maximum bit rate.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended Bit Rate
	
	
	INTEGER (10,000,000,001..4,000,000,000,000, ...)
	The unit is: bit/s


9.3
Message and Information Element Abstract Syntax (with ASN.1)

Lots of unchanged parts in 9.3 not shown

9.3.3
PDU Definitions

-- **************************************************************

--

-- PDU definitions for S1AP.

--

-- **************************************************************

S1AP-PDU-Contents { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Lots of unchanged parts in 9.3.3 not shown


DLNASPDUDeliveryAckRequest,


Coverage-Level,


EnhancedCoverageRestricted,


DL-CP-SecurityInformation,


UL-CP-SecurityInformation,


SecondaryRATusageDataRequst,


SecondaryRATusageReportList,


HandoverFlag

FROM S1AP-IEs

Lots of unchanged parts in 9.3.3 not shown


id-Coverage-Level,


id-EnhancedCoverageRestricted,


id-UE-Level-QoS-Parameters,


id-DL-CP-SecurityInformation,


id-UL-CP-SecurityInformation,


id-SecondaryRATusageDataRequst,


id-SecondaryRATusageReportList,


id-HandoverFlag

FROM S1AP-Constants;

-- **************************************************************

--

-- Common Container Lists

--

-- **************************************************************

Lots of unchanged parts in 9.3.3 not shown

-- **************************************************************

--

-- MME CP Relocation Indication

--

-- **************************************************************

MMECPRelocationIndication ::= SEQUENCE {


protocolIEs


ProtocolIE-Container { { MMECPRelocationIndicationIEs} },


...

}

MMECPRelocationIndicationIEs S1AP-PROTOCOL-IES ::= {


{ ID id-MME-UE-S1AP-ID



CRITICALITY reject
TYPE MME-UE-S1AP-ID



PRESENCE mandatory}|

{ ID id-eNB-UE-S1AP-ID



CRITICALITY reject
TYPE ENB-UE-S1AP-ID



PRESENCE mandatory},

...

}

-- **************************************************************

--

-- Secondary RAT Report
--

-- **************************************************************

SecondaryRATReport ::= SEQUENCE {


protocolIEs


ProtocolIE-Container       { { SecondaryRATReportIEs} },


...

}

SecondaryRATReportIEs S1AP-PROTOCOL-IES ::= {


{ ID id-MME-UE-S1AP-ID






CRITICALITY ignore
TYPE MME-UE-S1AP-ID



PRESENCE mandatory}|


{ ID id-eNB-UE-S1AP-ID





CRITICALITY ignore
TYPE ENB-UE-S1AP-ID



PRESENCE mandatory}|



{ ID id-SecondaryRATusageReportList


CRITICALITY ignore
TYPE SecondaryRATusageReportList
PRESENCE optional}|


{ ID id-HandoverFlag






CRITICALITY ignore
TYPE HandoverFlag




PRESENCE optional},


...

}

END

9.3.4
Information Element Definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

S1AP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Lots of unchanged parts in 9.3.4 not shown

-- E

EARFCN ::= INTEGER(0..maxEARFCN, ...)

Lots of unchanged parts in 9.3.4 not shown

E-RABLevelQoSParameters ::= SEQUENCE {


qCI


QCI,


allocationRetentionPriority

AllocationAndRetentionPriority,


gbrQosInformation




GBR-QosInformation











OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { {E-RABQoSParameters-ExtIEs} }
OPTIONAL,


...

}

E-RABUsageReportList ::= SEQUENCE (SIZE(1..maxnooftimeperiods)) OF ProtocolIE-SingleContainer { {E-RABUsageReportItemIEs} }
E-RABUsageReportItemIEs 
S1AP-PROTOCOL-IES ::= {


{ ID id-E-RABUsageReportItem
 CRITICALITY ignore 
TYPE E-RABUsageReportItem 
PRESENCE mandatory },


...

}

E-RABUsageReportItem ::= SEQUENCE {


startTimestamp




OCTET STRING (SIZE(4)),


endTimestamp




OCTET STRING (SIZE(4)),

usageCountUL




INTEGER,

usageCountDL




INTEGER,

iE-Extensions



ProtocolExtensionContainer { { E-RABUsageReportItem-ExtIEs} } OPTIONAL,


...

}

E-RABUsageReportItem-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}
E-RABQoSParameters-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

Lots of unchanged parts in 9.3.4 not shown

-- S

SecurityKey
::= BIT STRING (SIZE(256))

SecurityContext ::= SEQUENCE {


nextHopChainingCount

INTEGER (0..7),


nextHopParameter


SecurityKey,


iE-Extensions



ProtocolExtensionContainer { { SecurityContext-ExtIEs} }
OPTIONAL,


...
}

SecurityContext-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

SecondaryRATType ::= ENUMERATED {


nR,


...

}

SecondaryRATusageDataRequst ::= ENUMERATED {


requested,


...

}

SecondaryRATusageReportList ::= SEQUENCE (SIZE(1.. maxnoofE-RABs)) OF ProtocolIE-SingleContainer { {SecondaryRATusageReportItemIEs} }
SecondaryRATusageReportItemIEs 
S1AP-PROTOCOL-IES ::= {


{ ID id-SecondaryRATusageReportItem
 CRITICALITY ignore 
TYPE SecondaryRATusageReportItem 
PRESENCE mandatory },


...

}

SecondaryRATusageReportItem ::= SEQUENCE {


e-RAB-ID




E-RAB-ID,

secondaryRATType


SecondaryRATType,

e-RABUsageReportList

E-RABUsageReportList,


iE-Extensions



ProtocolExtensionContainer { { SecondaryRATusageReportItem-ExtIEs} } OPTIONAL,


...

}

SecondaryRATusageReportItem-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {


...

}

SerialNumber ::= BIT STRING (SIZE (16))

Lots of unchanged parts in 9.3.4 not shown

-- U

UEAggregateMaximumBitrate ::= SEQUENCE {


uEaggregateMaximumBitRateDL

BitRate,


uEaggregateMaximumBitRateUL

BitRate,


iE-Extensions




ProtocolExtensionContainer { {UEAggregate-MaximumBitrates-ExtIEs} } OPTIONAL,


...

}

UEAggregate-MaximumBitrates-ExtIEs S1AP-PROTOCOL-EXTENSION ::= {

-- Extension for maximum bitrate > 10G bps --

{ ID id-extended-uEaggregateMaximumBitRateDL 
CRITICALITY ignore
EXTENSION ExtendedBitRate
PRESENCE optional}|


{ ID id-extended-uEaggregateMaximumBitRateUL

CRITICALITY ignore
EXTENSION ExtendedBitRate
PRESENCE optional},

...

}

Lots of unchanged parts in 9.3.4 not shown

-- Y

-- Z

END

9.3.6
Constant Definitions

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

S1AP-Constants { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) s1ap (1) version1 (1) s1ap-Constants (4) } 

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

Lots of unchanged parts in 9.3.6 not shown

-- **************************************************************

--

-- IEs

--

-- **************************************************************

id-MME-UE-S1AP-ID








ProtocolIE-ID ::= 0

Lots of unchanged parts in 9.3.6 not shown

id-EnhancedCoverageRestricted





ProtocolIE-ID ::= 251

id-UE-Level-QoS-Parameters






ProtocolIE-ID ::= 252
id-DL-CP-SecurityInformation





ProtocolIE-ID ::= 253
id-UL-CP-SecurityInformation





ProtocolIE-ID ::= 254

id-extended-e-RAB-MaximumBitrateDL




ProtocolIE-ID ::= 255

id-extended-e-RAB-MaximumBitrateUL




ProtocolIE-ID ::= 256

id-extended-e-RAB-GuaranteedBitrateDL



ProtocolIE-ID ::= 257

id-extended-e-RAB-GuaranteedBitrateUL



ProtocolIE-ID ::= 258

id-extended-uEaggregateMaximumBitRateDL



ProtocolIE-ID ::= 259

id-extended-uEaggregateMaximumBitRateUL



ProtocolIE-ID ::= 260
id-NRrestriction








ProtocolIE-ID ::= 261
id-SecondaryRATusageReportList





ProtocolIE-ID ::= xx1

id-SecondaryRATusageReportItem





ProtocolIE-ID ::= xx2
id-HandoverFlag









ProtocolIE-ID ::= xx3

id-E-RABUsageReportItem







ProtocolIE-ID ::= xx4

id-SecondaryRATusageDataRequst





ProtocolIE-ID ::= xx5


END

End of text proposal:
