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1
Introduction
In RAN3#101,  [1] was discussed to clarify star/end time stamp  and there was some feedback that it should be implementation dependent. In RAN3#101bis, two different options (i.e. [2] and [3] was discussed but still not agreed. However, considering this information may be used for charging, the definition should be aligned between vendors. This contribution discusses possible way forward on this issue considering previous discussion.

Note that this paper is resubmission of R3-187041, which was not treated in RAN3#102.
2
Discussion
2.1 Background of secondary RAT data volume reporting

This procedure was created based on SA2 specification below [4].
---------------------------Start of quotation form [4]-------------------------

5.7A
Charging

---------------------------omitted-------------------------

5.7A.2
Usage Data Reporting for Secondary RAT

---------------------------End of quotation from [5]-------------------------
From above, the usage for this is clarified as charging.

Observation 1: Secondary RAT data volume reporting would be used for charging

Thus, if vendors will implement based on their understanding/definition, charging may be different between vendors even if a user uses data same way.  So, operators cannot use this information for charging. 

Observation 2: if vendors will implement based on their understanding/definition, it makes operators difficult to use secondary data volume reporting for charging.

So,  to avoid it, clear definition for each IE of Secondary RAT data volume reporting is required.
Observation 3: RAN3 needs to have clear definition for each IE in Secondary RAT data volume reporting.

2.2 Ambiguity in current specification

In current specification (i.e. X2 and S1), the time stamps are captured as shown below.

---------------------------Start of quotation form [5]-------------------------

	>>>Start timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time 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 [42]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	-
	-

	>>>End timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time 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 [42]. It indicates the end time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	-
	-


---------------------------End of quotation from [5]-------------------------
It indicates the start or end of reporting period. However, it would be ambiguous when to be indicated  first start/last end time stamp i.e. when to start/end measurement. Following figure illustrates the aspects.


[image: image1]
Figure 1 when to be indicated very first/last time stamp

There would be following two understandings at least.

A) the addition/removal of  the SCG RLC bearer per E-RAB
B) the first/last packet from/to the UE via  the SCG RLC bearer per E-RAB
Observation 4: There would be several understanding on first start/last end time stamp at least (e.g. (A) the addition/removal of  the SCG RLC bearer per E-RAB and (B) deliver of the first/last packet to the UE of  the SCG RLC bearer per E-RAB)
2.3 Previous discussion
2.3.1 RAN3#101

In RAN3#101, [1] proposed to clarify the definition. And, following discussion was captured in chairman note

---------------------------Start of quotation form [6]-------------------------

Nok: this implements c), but our CR is “between b) and c) but no need to specify” – implementation dependent

NTT: we would like to clarify and not leave too much to implementation

E///: prefer Nok’s approach (4414) to this – collection of different measurements should be possible

Nok: change in 4414 in IE description eliminates a) in NTT’s proposal – “more b) than c)”

HW: we would prefer Nok’s 4414 with some changes

---------------------------End of quotation from [6]-------------------------
It seems some vendor would like to keep it as implementation dependent.

Observation 5: Some vendors would like to keep it as implementation dependent.
2.3.2 RAN3#101bis
Another way for clarification was proposed in [3]. It aims to clarify the timing Secondary RAT data volume messages  are transferred. However, it cannot solve the issue discussed above; There still would be several understanding on first start/last end time stamp.

Observation 6: Even with the clarification on the timing where Secondary RAT data volume reporting messages are transferred, there still would be several understanding on first start/last end time stamp (i.e. clarification on the timing of the messages to be transferred doesn’t limit when to start/end measurement.)
Furthermore, if first start/last end time stamp is clarified, this proposal may not be required as the period of measurement would be clarified; no need to report not measured period.

Observation 7: If the clarification of first start/last end time stamp is agreed, the reporting timing is also clarified because there isn’t any necessity to report not measured period. 

2.4 Way forward
As mentioned earlier, clarification on reporting timing doesn’t solve the issue. So, the clarification of first start/last end time stamp is needed. And, as mentioned earlier, there is some opinion that it should be up to implementation but it conflicts to use it for charging. So, still some clarification is required. Of course, most preferable way is to clarify first start/last end time stamp as single definition. But, considering vendors’ comment, following is proposed as harmonized way forward to achieve requirements from both side, which is same proposal in RAN3#101bis.
Proposal 1: RAN3 to list possible options for definition of start/end time stamp in TS37.340.

2.5 Other Issue on current specification
As mentioned earlier, there would be following  definition.

A) the addition/removal of  the SCG RLC bearer per E-RAB
B) the first/last packet from/to the UE via  the SCG RLC bearer per E-RAB

In both understanding, there would be case when the SCG RLC bearer is configured and removed several times during E-RAB is configured. Following figure illustrates the case.
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Figure 2 Measurement period when SCG RLC bearer is added/removed several times

Observation 8: SCG RLC bearer may be added/removed several times for an E-RAB. 

However, in current specification, only two measurement report can be included as shown below. 

---------------------------Start of quotation form [5]-------------------------

9.2.1.124
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, …, unlicensed)
	
	-
	-

	>E-RAB Usage Report List
	
	1
	
	
	-
	-

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

	>>>Start timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time 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 [42]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	-
	-

	>>>End timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time 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 [42]. It indicates the end time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	-
	-

	>>>Usage count UL
	M
	
	INTEGER (0..264-1)
	The unit is: octets
	-
	-

	>>>Usage count DL
	M
	
	INTEGER (0..264-1)
	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.


---------------------------End of quotation from [5]-------------------------
Observation 9: Currently only two measurement periods can be reported in one message. 

Thus, there is risk that gNB cannot report  all of measurement periods in one message. So, RAN3 needs to clarify how to handle this case.

Observation 10:There is an issue on how to handle the case where one message cannot include all measurement periods when SCG RLC bearer is added and removed several times. 

There would be two solutions. 
1) Extend current IE to report more than two measurement periods
One possible way is to increase the maximum number of measurement report per one message. Considering backward compatibility, it would be something like as follows.

---------------------------Start of quotation form [5]-------------------------

9.2.1.124
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, …, unlicensed)
	
	-
	-

	>E-RAB Usage Report List
	
	1
	
	
	-
	-

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

	>>>Start timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time 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 [42]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	-
	-

	>>>End timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time 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 [42]. It indicates the end time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	-
	-

	>>>Usage count UL
	M
	
	INTEGER (0..264-1)
	The unit is: octets
	-
	-

	>>>Usage count DL
	M
	
	INTEGER (0..264-1)
	The unit is: octets
	-
	-

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

	>>>Start timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time 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 [42]. It indicates the start time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	-
	-

	>>>End timestamp
	M
	
	OCTET STRING (SIZE(4))
	UTC time 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 [42]. It indicates the end time of the collecting period of the included Usage Count UL IE and Usage Count DL IE.
	-
	-

	>>>Usage count UL
	M
	
	INTEGER (0..264-1)
	The unit is: octets
	-
	-

	>>>Usage count DL
	M
	
	INTEGER (0..264-1)
	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.

	maxnoof time periods extended
	Maximum no. of time reporting periods. Value is XXX.


---------------------------End of quotation from [5]-------------------------
2) Report every time when the number of measurement period comes to be two.
One possible another possible way is to report every time when the number of measurement period comes to be two. It may increase number of messages but doesn’t impact to ASN.1.

Proposal 2:RAN3 to agree either of following solution on how to handle the case where one message cannot include all measurement periods when SCG RLC bearer is added and removed several times. 

1) Extend current IE to report more than two measurement periods
2) Report every time when the number of measurement period comes to be two.

3
Conclusion
This contribution discusses possible way forward on this issue considering previous discussion.
Following observations and proposals are obtained.

Observation 1: Secondary RAT data volume reporting would be used for charging

Observation 2: if vendors will implement based on their understanding/definition, it makes operators difficult to use secondary data volume reporting for charging.

Observation 3: RAN3 needs to have clear definition for each IE in Secondary RAT data volume reporting.

Observation 4: There would be several understanding on first start/last end time stamp at least (e.g. (A) the addition/removal of  the SCG RLC bearer per E-RAB and (B) deliver of the first/last packet to the UE of the SCG RLC bearer per E-RAB)
Observation 5: Some vendors would like to keep it as implementation dependent.
Observation 6: Even with the clarification on the timing where Secondary RAT data volume reporting messages are transferred, there still would be several understanding on first start/last end time stamp (i.e. clarification on the timing of the messages to be transferred doesn’t limit when to start/end measurement.)
Observation 7: If the clarification of first start/last end time stamp is agreed, the reporting timing is also clarified because there isn’t any necessity to report not measured period. 

Proposal 1: RAN3 to list possible options for definition of start/end time stamp in TS37.340.
Observation 8: SCG RLC bearer may be added/removed several times for an E-RAB. 

Observation 9: Currently only two measurement periods can be reported in one message. 

Observation 10:There is an issue on how to handle the case where one message cannot include all measurement periods when SCG RLC bearer is added and removed several times. 

Proposal 2:RAN3 to agree either of following solution on how to handle the case where one message cannot include all measurement periods when SCG RLC bearer is added and removed several times. 

1) Extend current IE to report more than two measurement periods
2) Report every time when the number of measurement period comes to be two.

The corrensponding TP against TS37.340 (for proposal 1) is available in  [7].
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