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1. Introduction
In the last RAN3 meeting, the issue of latency reduction was discussed and the introducing of response time in Measurement Request message was agreed [1]. In this paper, this issue is further discussed.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]2. Discussion
In the last RAN3 meeting, it is agreed to introduce the response time IE in the Measurement Request message as follows, in which the values of the Time IE and Time Unit IE are still FFS.
	9.2.x	Response Time
This information element contains the response time of the measurement results reporting. 
Editor’s Note: details of this IE are FFS
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Time
	M
	
	FFS
	

	Time Unit
	M
	
	FFS
	






Also, there is another FFS regarding the procedure description:
	If the Response Time IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, send the MEASUREMENT RESPONSE within the indicated time.
Editor note: whether “shall” or “should” is used in above procedural text is FFS.



The response time is also defined in the LPP Request Location Information message, where the value is defined as:
ResponseTime ::= SEQUENCE {
	time								INTEGER (1..128),
	...,	
	[[	responseTimeEarlyFix-r12		INTEGER (1..128)		OPTIONAL		-- Need ON
	]],
	[[	unit-r15				ENUMERATED { ten-seconds, ... }	OPTIONAL		-- Need ON
	]]
}

The field description provides the information about the value:
	time indicates the maximum response time as measured between receipt of the RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent, this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-seconds, between 10 and 1280 seconds. If the periodicalReporting IE is included in CommonIEsRequestLocationInformation, this field should not be included by the location server and shall be ignored by the target device (if included).



It can be seen that the value of the response time is valued from 1 second to 1280 seconds. Therefore, the response time at NRPPa can at least re-use the above value range. 
Observation 1: The response time is valued from 1 second to 1280 seconds in LPP.
In the RAN2#115 meeting, a reply LS to RAN1 was approved [2], in which the following content was included:
	RAN2#115-e has discussed the issue of finer granularity for response time in LPP and reached the conclusion that RAN2 can signal the finer granularity.



Observation 2: RAN2 has agreed a finer granularity for response time in LPP.
Therefore, it is proposed to include the finer granularity than 1 second for the response time in NRPPa. The value can be the integer with value from 1 to 128 and the unit can be multiple choices including ten-seconds, seconds and ten-milli-seconds.
Proposal 1: Set the value of the Time IE to be integer from 1 to 128 and the Time Unit IE can have multiple choice including ten-seconds, seconds and ten-milli-seconds.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Time
	M
	
	FFSINTEGER(1..128)
	

	Time Unit
	M
	
	FFS ENUMERATED(second, ten-seconds, ten-milliseconds, …)
	



Regarding whether “shall” or “should” is used in procedural description text, it is proposed to use “shall, if supported”. A usual practice for RAN3 specification seems using “shall, if supported” rather than “should, if supported”. For example, in the TS 38.413, the following description can be find:
	The following specification principles have been applied for the procedure text in clause 8:
-	The procedure text discriminates between:
1)	Functionality which "shall" be executed
	The procedure text indicates that the receiving node "shall" perform a certain function Y under a certain condition. If the receiving node supports procedure X but cannot perform functionality Y requested in the REQUEST message of a Class 1 EP, the receiving node shall respond with the message used to report unsuccessful outcome for this procedure, containing an appropriate cause value.
2)	Functionality which "shall, if supported" be executed
	The procedure text indicates that the receiving node "shall, if supported," perform a certain function Y under a certain condition. If the receiving node supports procedure X, but does not support functionality Y, the receiving node shall proceed with the execution of the EP, possibly informing the requesting node about the not supported functionality.



Proposal 2: Use “shall, if supported” in the procedural text in clause 8.5.1.2.

In the last RAN3 meeting, there is one paper also mentioned that in the LPP the periodical measurements have the following content:
PeriodicalReportingCriteria ::=		SEQUENCE {
	reportingAmount						ENUMERATED {
											ra1, ra2, ra4, ra8, ra16, ra32,
											ra64, ra-Infinity
										} DEFAULT ra-Infinity,
	reportingInterval					ENUMERATED {
											noPeriodicalReporting, ri0-25,
											ri0-5, ri1, ri2, ri4, ri8, ri16, ri32, ri64
										}
}

It can be seen that the LMF use the reportingInterval IE to request the UE to either conduct/report the measurements in one shot or periodically. Along with the periodical measurements, the LMF also include a reportingAmount IE, which has the following field description:
	reportingAmount indicates the number of periodic location information reports requested. Enumerated values correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is 'infinite/indefinite', the target device shou-ld continue periodic reporting until an LPP Abort message is received. The value 'ra1' shall not be used by a sender.



Also, in the positioning service request, the AMF would include reporting Amount information along with the reporting interval if it request periodical service request from the LMF. In TS 29.572, the PeriodicEventInfo has the following content:
	[bookmark: _Toc20150405][bookmark: _Toc25168652][bookmark: _Toc27593071][bookmark: _Toc34147942][bookmark: _Toc36463326][bookmark: _Toc43215166][bookmark: _Toc45032414][bookmark: _Toc49849903][bookmark: _Toc51873417][bookmark: _Toc56517545][bookmark: _Toc58594446][bookmark: _Toc67685956][bookmark: _Toc74993777][bookmark: _Toc82716365]6.1.6.2.24	Type: PeriodicEventInfo
Table 6.1.6.2.24-1: Definition of type PeriodicEventInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	reportingAmount
	ReportingAmount
	M
	1
	Number of event reports

	reportingInterval
	ReportingInterval
	M
	1
	Interval of event reports

	NOTE: reportingAmount x reportingInterval shall not exceed 8639999 (99 days, 23 hours, 59 minutes and 59 seconds) for compatibility with OMA MLP and RLP.






It can be seen that, for the periodical positioning, the reporting amount would normally be included along with the periodicity information.
Observation 3: For periodical positioning events, the reporting amount is always included along with the periodicity information, both in service request and LPP.
However, in the NRPPa Measurement Request message, only periodicity information is included and the amount information is missing. The LMF would always need to send a Measurement Abort message to stop the gNB measurements. 
	[bookmark: _Toc51776011][bookmark: _Toc56773033][bookmark: _Toc64447662][bookmark: _Toc74152318][bookmark: _Toc81323021]9.1.4.1	MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Message Type
	M
	
	9.2.3
	

	NRPPa Transaction ID
	M
	
	9.2.4
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	

	TRP Measurement Request List
	
	1
	
	

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	

	>>TRP ID
	M
	
	9.2.24
	

	>>Search Window Information
	O
	
	9.2.26
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable

	IEs omitted
	
	1
	
	






Observation 4: The amount information is missing when periodic reporting is required in NRPPa Measurement Request message. The LMF would always need to send a Measurement Abort message to stop the gNB measurements.
In the NRPPa Measurement Request message, the Measurement Periodicity IE is included if the ReportCharacteristics is valued “Periodic”. It is proposed to include a Measurement Amount IE along with the Measurement Periodicity IE is included if the ReportCharacteristics is valued “Periodic”. The value of the Measurement Amount IE can be aligned with LPP to be between 1 to 64 and infinity.
	9.1.4.1	MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Message Type
	M
	
	9.2.3
	

	NRPPa Transaction ID
	M
	
	9.2.4
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	

	TRP Measurement Request List
	
	1
	
	

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	

	>>TRP ID
	M
	
	9.2.24
	

	>>Search Window Information
	O
	
	9.2.26
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable

	IEs omitted
	
	1
	
	

	Measurement Amount
	C-ifReportCharacteristicsPeriodic
	
	INTEGER (0..64, ...)
	The value 0 represents an infinite number of periodic measurements






Proposal 3: Include a Measurement Amount IE along with the Measurement Periodicity IE in the NRPPa Measurement Request message for the case of periodic reporting is required.

3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: The response time is valued from 1 second to 1280 seconds in LPP.
Observation 2: RAN2 has agreed a finer granularity for response time in LPP.
Proposal 1: Set the value of the Time IE to be integer from 1 to 128 and the Time Unit IE can have multiple choice including ten-seconds, seconds and ten-milli-seconds.
Proposal 2: Use “shall, if supported” in the procedural text in clause 8.5.1.2.
Observation 3: For periodical positioning events, the reporting amount is always included along with the periodicity information, both in service request and LPP.
Observation 4: The amount information is missing when periodic reporting is required in NRPPa Measurement Request message. The LMF would always need to send a Measurement Abort message to stop the gNB measurements.
Proposal 3: Include a Measurement Amount IE along with the Measurement Periodicity IE in the NRPPa Measurement Request message for the case of periodic reporting is required.

4. Reference
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[2] R2-2108959, Reply LS on granularity of response time

5. TP for TS 38.455 
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc478159723][bookmark: _Toc51775960][bookmark: _Toc56772982][bookmark: _Toc64447611][bookmark: _Toc74152267]8.5.1	Measurement
[bookmark: _Toc478159724][bookmark: _Toc51775961][bookmark: _Toc56772983][bookmark: _Toc64447612][bookmark: _Toc74152268]8.5.1.1	General
The Measurement procedure allows the LMF to request one or more TRPs in the NG-RAN node to perform and report positioning measurements. This procedure applies only if the NG-RAN node is a gNB.
[bookmark: _Toc478159725][bookmark: _Toc51775962][bookmark: _Toc56772984][bookmark: _Toc64447613][bookmark: _Toc74152269]8.5.1.2	Successful Operation


Figure 8.5.1.2.1: Measurement procedure. Successful operation.
The LMF initiates the procedure by sending a MEASUREMENT REQUEST message to the NG-RAN node, indicating in the TRP Measurement Request List IE the TRP(s) from which measurements are requested. The NG-RAN node shall use the included information to configure positioning measurements by the indicated TRP(s). If at least one of the requested measurements has been successful for at least one of the TRPs, the NG-RAN node shall reply with a MEASUREMENT RESPONSE message including the TRP Measurement Response List IE.
If the Report Characteristics IE is set to "OnDemand", the NG-RAN node shall return the corresponding measurement results in the MEASUREMENT RESPONSE message, and the LMF shall consider that this reporting has been terminated by the NG-RAN node. If the Report Characteristics IE is set to "Periodic", the NG-RAN node shall initiate the corresponding measurements, and it shall reply with the MEASUREMENT RESPONSE message without including any measurement results in the message. The NG-RAN node shall then periodically initiate the Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.
If the Measurement Beam Information Request IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall include the Measurement Beam Information IE in the Measurement Result IE of the MEASUREMENT RESPONSE message.
If the Measurement Quality IE is included in the Measurement Result IE in the MEASUREMENT RESPONSE message, the LMF may take it into account as the TRP estimate of the measurement quality. If the Measurement Quality IE includes the Zenith Quality IE, the LMF may take it into account within the angle measurement quality.
If the Timing Reporting Granularity Factor IE is included in the TRP Measurement Quantities IE in the MEASUREMENT REQUEST message, the NG-RAN node may take it into account when configuring measurements including UL RTOA and gNB Rx-Tx Time Difference.
If the Response Time IE is included in the MEASUREMENT REQUEST message, the NG-RAN node shall, if supported, send the MEASUREMENT RESPONSE within the indicated time.


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.1.4.1	MEASUREMENT REQUEST
This message is sent by the LMF to request the NG-RAN node to configure a positioning measurement.
Direction: LMF  NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3
	
	YES
	reject

	NRPPa Transaction ID
	M
	
	9.2.4
	
	-
	

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …) 
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item 
	
	1..<maxnoofMeasTRPs>
	
	
	EACH
	reject

	>>TRP ID
	M
	
	9.2.24
	
	-
	

	>>Search Window Information
	O
	
	9.2.26
	
	-
	

	>>Cell ID
	O
	
	NR CGI
9.2.9
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, ...)
	
	YES
	reject

	Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, 60min,…, 20480ms, 40960ms) 
	The codepoint 60min is not applicable
	YES
	reject

	TRP Measurement Quantities
	
	1
	
	
	YES
	reject

	>TRP Measurement Quantities Item
	
	1 .. <maxnoPosMeas>
	
	
	EACH
	reject

	>TRP Measurement Type
	M
	
	ENUMERATED (gNB-RxTxTimeDiff, UL-SRS-RSRP, UL-AoA, UL-RTOA,…)
	
	-
	

	>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	Value (0..5) corresponds to (k0..k5)
TS 38.133 [16]
	-
	

	SFN initialisation Time
	O
	
	Relative Time 1900
9.2.36
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.2.28
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true,...)
	
	YES
	ignore

	System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore

	Response Time
	O
	
	9.2.x
	
	YES
	ignore

	Measurement Amount
	C-ifReportCharacteristicsPeriodic
	
	INTEGER (0..64, ...)
	The value 0 represents an infinite number of periodic measurements
	YES
	ignore



	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Report Characteristics IE is set to the value "Periodic".



	Range bound
	Explanation

	maxnoPosMeas
	Maximum no. of measured quantities that can be configured and reported with one positioning measurement message. Value is 16384.

	maxnoofMeasTRPs
	Maxmum no. of TRPs that can be included within one message. Value is 64. 



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.2.x	Response Time
This information element contains the response time of the measurement results reporting. 
Editor’s Note: details of this IE are FFS
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Time
	M
	
	INTEGER(1..128)
	

	Time Unit
	M
	
	 ENUMERATED(second, ten-seconds, ten-milliseconds, …)
	



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
ASN.1 to be added.
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>

5. TP for TS 38.473
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc534722204][bookmark: _Toc51763514][bookmark: _Toc64448680][bookmark: _Toc66289339][bookmark: _Toc74154452]8.13.3	Positioning Measurement
[bookmark: _Toc534722205][bookmark: _Toc51763515][bookmark: _Toc64448681][bookmark: _Toc66289340][bookmark: _Toc74154453]8.13.3.1	General
The purpose of the Positioning Measurement procedure is to allow the gNB-CU to request one or more TRPs in the gNB-DU to perform and report positioning measurements. The procedure uses non-UE-associated signalling.
[bookmark: _Toc534722206][bookmark: _Toc51763516][bookmark: _Toc64448682][bookmark: _Toc66289341][bookmark: _Toc74154454]8.13.3.2	Successful Operation


Figure 8.13.3.2-1: Positioning Measurement procedure: successful operation
The gNB-CU initiates the procedure by sending a POSITIONING MEASUREMENT REQUEST message to the gNB-DU, indicating in the TRP Measurement Request List IE the TRP(s) from which measurements are requested. The gNB-DU node shall use the included information to configure positioning measurements by the indicated TRP(s). If at least one of the requested measurements has been successful for at least one of the TRPs, the gNB-DU shall reply with the POSITIONING MEASUREMENT RESPONSE message including the Positioning Measurement Response List IE..
If the Positioning Report Characteristics IE is set to "OnDemand", the gNB-DU shall return the corresponding measurement results in the Positioning Measurement Result List IE in the POSITIONING MEASUREMENT RESPONSE message, and the gNB-CU shall consider that this reporting has been terminated by the gNB-DU.
If the Measurement Beam Information Request IE is included in the POSITIONING MEASUREMENT REQUEST message, the gNB-DU node shall include the Measurement Beam Information IE in the Positioning Measurement Result IE of the POSITIONING MEASUREMENT RESPONSE message.
If the Measurement Quality IE is included in the Measurement Result IE in the POSITIONING MEASUREMENT RESPONSE message, the gNB-CU may use it for further signalling. If the Measurement Quality IE includes the Zenith Quality IE, the gNB-CU may use it for further signalling.
Interaction with the Positioning Measurement Report procedure:
If the Positioning Report Characteristics IE is set to "Periodic", the gNB-DU shall initiate the corresponding measurements, and it shall reply with the POSITIONING MEASUREMENT RESPONSE message without including any measurement results in the message. The gNB-DU shall then periodically initiate the Positioning Measurement Report procedure for the corresponding measurements, with the requested reporting periodicity.
If the Response Time IE is included in the POSITIONING MEASUREMENT REQUEST message, the gNB-DU shall, if supported, send the POSITIONING MEASUREMENT RESPONSE within the indicated time.


<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
[bookmark: _Toc534722251][bookmark: _Toc51763662][bookmark: _Toc64448831][bookmark: _Toc66289490][bookmark: _Toc74154603]9.2.12.3	POSITIONING MEASUREMENT REQUEST
This message is sent by the gNB-CU to request the gNB-DU to configure a positioning measurement.
Direction: gNB-CU  gNB-DU. 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	reject

	LMF Measurement ID
	M
	
	INTEGER (1..65536, …)
	
	YES
	reject

	RAN Measurement ID
	M
	
	INTEGER (1..65536, …)
	
	YES
	reject

	TRP Measurement Request List
	
	1
	
	
	YES
	reject

	>TRP Measurement Request Item
	
	1..<maxnoofMeasTRPs>
	
	
	
	

	>>TRP ID
	M
	
	9.3.1.197
	
	
	

	>>Search Window Information
	O
	
	9.3.1.204
	
	
	

	>>NR CGI
	O
	
	9.3.1.12
	The Cell ID of the TRP identified by the TRP ID IE.
	YES
	ignore

	Positioning Report Characteristics
	M
	
	ENUMERATED (OnDemand, Periodic, …)
	
	YES
	reject

	Positioning Measurement Periodicity
	C-ifReportCharacteristicsPeriodic
	
	ENUMERATED (120ms, 240ms, 480ms, 640ms, 1024ms, 2048ms, 5120ms, 10240ms, 1min, 6min, 12min, 30min, …, 20480ms, 40960ms)
	
	YES
	reject

	Positioning Measurement Quantities
	
	1
	
	
	YES
	reject

	> Positioning Measurement Quantities Item
	
	1..<maxnoofPosMeas>
	
	
	EACH
	

	>> Positioning Measurement Type
	M
	
	ENUMERATED (gNB RX-TX, UL-SRS-RSRP, UL AoA, UL RTOA, …) 
	
	
	-

	>>Timing Reporting Granularity Factor
	O
	
	INTEGER (0..5)
	TS 38.133 [38]
	
	

	SFN Initialisation Time
	O
	
	Relative Time 1900
9.3.1.183
	If this IE is not present, the TRP may assume that the value is same as its own SFN initialisation time.
	YES
	ignore

	SRS Configuration
	O
	
	9.3.1.192
	
	YES
	ignore

	Measurement Beam Information Request
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	System Frame Number
	O 
	
	INTEGER(0..1023)
	
	YES
	ignore

	Slot Number
	O
	
	INTEGER(0..79)
	
	YES
	ignore

	Response Time
	O
	
	9.3.1.x
	
	YES
	ignore

	Positioning Measurement Amount
	C-ifReportCharacteristicsPeriodic
	
	INTEGER (0..64, ...)
	The value 0 represents an infinite number of periodic measurements
	YES
	ignore



	Range bound
	Explanation

	maxnoofPosMeas
	Maximum no. of measured quantities that can be configured and reported with one message. Value is 16384.

	maxnoofMeasTRPs
	Maximum no. of TRPs that can be included within one measurement message. Value is 64.



	Condition
	Explanation

	ifReportCharacteristicsPeriodic
	This IE shall be present if the Positioning Report Characteristics IE is set to the value "Periodic".



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
9.3.1.x	Response Time
This information element contains the response time of the measurement results reporting. 
Editor’s Note: details of this IE are FFS
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Time
	M
	
	INTEGER(1..128)
	

	Time Unit
	M
	
	 ENUMERATED(second, ten-seconds, ten-milliseconds, …)
	



<<<<<<<<<<<<<<<<<<<< Unchanged Text Omitted >>>>>>>>>>>>>>>>>>>>
ASN.1 to be added.
<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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