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1
Introduction
In RAN3#97bis, several CRs on data volume reporting were endorsed [1-3]. However, further consideration/clarification may be required on some points. In this contribution, those points (i.e. (1) Which node should count which layer of packets, (2) Which packet to be counted on RLC AM/RLC UM, (3)DC/CA duplication and (4) start/end time stamp) are discussed. Note that some issues were discussed in RAN2#101 and RAN2 agreement was to discuss in RAN3 firstly as follows. So, RAN3 needs to address the issues.
-------Start of Quotation from [4]-------

Agreements

1: RAN2 leave the remaining issues on secondary RAT data volume to discuss in RAN3 firstly.

2: The guidance of how to measure secondary RAT data volume for EN-DC will be described in TS 37.340.
-------End of Quotation from [4]-------
2
Discussion
2.1 Which node should count which layer of packets
In RAN2, there was a discussion which type of packets should be counted as it is not clearly described in current specifications. The majority was to count PDCP SDUs at PDCP layer [5]. However, as mentioned in introduction, RAN3 needs to discuss this aspects before RAN2.

Observation 1: RAN3 needs to decide which type of packets should be counted.

As this information would be used for charging, it would be natural that the data which user actually uses (i.e. PDCP SDU) should be counted; Headers are not useful for users.  

Proposal 1: RAN3 to clarify to count PDCP SDU as it is the data which a user actually uses.

And on the counting node, current specification seems to assume that SN would count as shown below.
---------------------------Start of quotation form [6]-------------------------
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Figure 10.11.1-1: Secondary RAT data volume periodic reporting

Figure 10.11.1-1 shows an example 
ignalling flow for secondary RAT data volume periodic reporting:

1. 
If the periodic reporting is configured, then the SN periodically sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE over the NR radio for the related E-RABs.

2.
The MN sends the Secondary RAT Report message to MME to provide information on the used NR resource.
---------------------------End of quotation form [6]-------------------------
And, in RAN3#99, a contribution [7] was discussed on this and following was captured in Chairman note [8]. 
-------Start of Quotation from [8]-------

For MN-terminated SCG bearers, the en-gNB reports the Secondary RAT data volume to MeNB 

-------End of Quotation from [8]-------
Observation 2: Current specification assumes to count at SN i.e. en-gNB
(Note that it is still not clear (1) how to treat in other bearer types e.g. MCG split bearer  (2) if en-gNB counts, whether gNB-CU or gNB-DU would count on CU-DU split architecture considering above.)

However, considering counting PDCP SDU, it would be beneficial to count at the node hosting PDCP to avoid layer violation; if not, it would require inter-node coordination (i.e. over F1/X2) between different layers (e.g. to indicate header size to remove it from counting.).  
Observation 3: Counting the node hosting PDCP would be beneficial to avoid layer violation and inter-node coordination.
Then, there would be some conflict with current specification on MN terminated bearers i.e. eNB would counts the packets if MN terminated bearer is configured. However, it would have a little impact t as the corresponding interface specification is already available. (i.e. on MN terminated bearer, MN counts PDCP SDU and uses same message  with SN terminated bearer to report to MME over S1.)  

Observation 4: Counting the node hosting PDCP has a little specification impact as current S1 messages can be reused on MN terminated bearer.
Proposal 2: RAN3 to agree the counting would be done at the node hosting PDCP and change the corresponding specifications.
2.2 Which packet to be counted on RLC AM/RLC UM
In TS37.340 [6], following was captured.

-------Start of Quotation from [6]-------

1. 
If the periodic reporting is configured, then the SN periodically sends the Secondary RAT Data Volume Report message to the MN and includes the data volumes delivered to the UE over the NR radio for the related E-RABs.

2.
The MN sends the Secondary RAT Report message to MME to provide information on the used NR resource.
-------End of Quotation from [6]-------
This description seems to indicate to report the Acked DL packets on RLC AM as whether a packet is delivered would be checked on RLC AM. However, on RLC UM, this text may not be accurate as there is no way to check whether the packets are delivered on RLC UM.

Observation 5: Current specification is not clear which DL packet would be counted especially on RLC UM.
Reporting only Acked packets would be beneficial for users as nacked packets are useless for the users on RLC AM. So, no change would be required on RLC AM. On RLC UM, there would be no way other than counting transmitted DL packets.

Proposal3: RAN3 to confirm and clarify to count acked DL packets on RLC AM and transmitted DL packets on RLC UM. (If there was no consensus in RAN3, send LS to SA2 to ask their intention.)
Furthermore, there seems to be no description on UL packets on either RLC AM or RLC UM (i.e only mentioning “data volumes delivered to the UE”) regardless there is a corresponding IE.

Observation 6: Current specification is not clear which UL packet would be counted regardless of RLC AM or RLC UM.
On RLC AM, similar with DL, it would be beneficial for users to only report the Acked UL packets, which equals to the UL packets received at the node hosting PDCP correctly. On RLC UM, the node hosting PDCP should count the packets transmitted from UE if same concept with DL is applied. However, it would be difficult to count the transmitted PDCP SDU  as the node hosting PDCP (or the corresponding node) needs to estimate the PDCP SDU size without receiving the actual packet if a packet is not received at the node hosting PDCP. So, it would be better to have same concepts with RLC AM i.e. to count UL packets received at the node hosting PDCP correctly.
Proposal4: RAN3 to confirm and clarify to count UL packets received correctly at the node hosting PDCP nevertheless RLC AM or RLC UM. (If there was no consensus in RAN3, send LS to SA2 to ask their intention.)
2.3 DC/CA Duplication
As shown in following figure, some packets would be duplicated if DC/CA duplication is configured.
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Figure 1 Outline of CA/DC duplication

Following matrix shows which packets would be reported in RLC AM and RLC UM mode.
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Figure 2 Reported packets whether CA/DC duplication is configured 
RAN3 worked for secondary RAT data volume reporting based on SA2 CR [9].  However, RAN3 is not sure whether SA2 considered the duplication aspects  (E.g. whether to differentiate packets which are acked/transmitted/ received by both LTE or either of NR) and they might think mistakenly that LTE packets can be derived from subtraction NR packets from all packets  Thus, it would be better to ask SA2 how they consider.
Observation7: RAN3 is not sure whether SA2 considered CA/DC duplication aspects and current secondary RAT data volume reporting is enough for their purpose. 
Proposal5:RAN3 to liaise SA2 whether they considered PDCP duplication and if not, how they consider.
2.4 Start/End timestamp

(Note that this was discussed in [10] but not treated in RAN3#98.)

---------------------------Start of quotation form [11]-------------------------

	>>>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 [42]. 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 [42]. It indicates the UTC time when the recording of the Secondary RAT Data Volume was ended.
	-
	-


---------------------------End of quotation form [11]-------------------------
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 reporting. Following figure illustrates the aspects.
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Figure 3 when to be indicated very first/last time stamp

There would be following two understandings.

A) the addition/removal of  the SCG RLC bearer
B) the setup/release of  the E-RAB
(Note that for X2, there would be no difference between A) and B) for split bearer. However, on SN terminated MCG bearer (Option 2x), they are different as the E-RAB is established without SCG RLC bearer. )
If there is two understanding on this, it may cause problem e.g. inter-vendor operation. For example, MME may receive Secondary RAT Data volume reporting at unintended timing.

Observation8: There would be two understanding on first start/last end time stamp i.e. (A) the addition/removal of  the SCG RLC bearer and (B) the setup/release of  the E-RAB
From our understanding, A) may be the original intention of the CR as A) corresponds to time of secondary RAT usage but B) doesn’t.
(Note that considering maxnoof time periods, which is currently up to two, may be too small considering a message would include several time periods when chattering of SgNB addition/release occurs.)
So it would be better to clarify it.
Proposal 6: RAN3 toclarify the intention of first start/last end timestamp as (A)  the addition/removal of  the SCG RLC bearer
And, there was a comment on this aspect in RAN3#98 on the SA5 CR i.e. “Comment 2: “ in SA5 CR (S5-176212) this is defined. No need for duplicate text. No need to clarify time stamps (already defined in TS 32.298 CR 795)”  
However, the CR was not agreed. Furthermore, this is details of RAN node behaviour. So, SA5 seems not to define such a thing.
2
Conclusion
In this contribution, (1) Which node should count which layer of packets, (2) Which packet to be counted on RLC AM/RLC UM, (3)DC/CA duplication and (4) start/end time stamp are discussed.
Following observations and proposals are obtained.

Observation 1: RAN3 needs to decide which type of packets should be counted.

Proposal 1: RAN3 to clarify to count PDCP SDU as it is the data which a user actually uses.

Observation 2: Current specification assumes to count at SN i.e. en-gNB
Observation 3: Counting the node hosting PDCP would be beneficial to avoid layer violation and inter-node coordination.
Observation 4: Counting the node hosting PDCP has a little specification impact as current S1 messages can be reused on MN terminated bearer.
Proposal 2: RAN3 to agree the counting would be done at the node hosting PDCP and change the corresponding specifications.

Observation 5: Current specification is not clear which DL packet would be counted especially on RLC UM.
Proposal3: RAN3 to confirm and clarify to count acked DL packets on RLC AM and transmitted DL packets on RLC UM. (If there was no consensus in RAN3, send LS to SA2 to ask their intention.)
Observation 6: Current specification is not clear which UL packet would be counted regardless of RLC AM or RLC UM.
Proposal4: RAN3 to confirm and clarify to count UL packets received correctly at the node hosting PDCP nevertheless RLC AM or RLC UM. (If there was no consensus in RAN3, send LS to SA2 to ask their intention.)
The corrensponding CRs for proposal 1-4  against TS37.340 and TS38.401 are in [12] and [13] respectively.
Observation7: RAN3 is not sure whether SA2 considered CA/DC duplication aspects and current secondary RAT data volume reporting is enough for their purpose. 
Proposal5:RAN3 to liaise SA2 whether they considered PDCP duplication and if not, how they consider.
The corrensponding LS for proposal 5 is in [14]

Observation8: There would be two understanding on start/end time stamp i.e. (A) the addition/removal of  the SCG RLC bearer and (B) the setup/release of  the E-RAB
Proposal 6: RAN3 toclarify the intention of first start/last end timestamp as (A)  the addition/removal of  the SCG RLC bearer.

The corrensponding CRs for proposal 6 against TS36.413 and TS36.423 is in [15] and [16] respectively
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