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1
Introduction

The secondary RAT data volume reporting was discussed in SA2 for EN-DC to support the potential requirement of differential charging. In SA2 #122 meeting, operators proposed a CR [1] described the mechanism for initiating this reporting and it was agreed.

In this contribution, we will discuss how to support secondary RAT data volume reporting from RAN perspective and some related proposals will be provided.

2
Discussion 
When using a secondary RAT (e.g., NR) in a dual connectivity situation with E-UTRAN, it can be useful if the EPC knows the traffic volume sent on the secondary RAT. Based on this requirement, SA2 agreed that when a secondary RAT may be used, the Serving GW and PDN GW can be assisted by the E-UTRAN. The details has been captured in [1] as follows:
5.7A.2
Data Volume Reporting for Secondary RAT usage

When a Secondary RAT can be used in conjunction with E-UTRAN, the HPLMN or VPLMN operator may wish to record the data volume sent on the Secondary RAT.

In order to reduce the complexity of this procedure, and to align with existing per EPS bearer accounting procedures, the following principles are used in this release:

a)
The PLMN locally activates the Secondary RAT Data Volume Reporting by E-UTRAN O&M. If the PLMN uses this feature, it should ensure that this functionality is supported by all eNodeBs that support NR as a Secondary RAT.

b)
The E-UTRAN reports uplink and downlink data volumes to the EPC for the Secondary RAT on a per EPS bearer basis.
c)
At X2 handover and S1 handover, the source eNodeB reports the data volumes to the EPC. The reported data volume excludes data forwarded to the target RAN node.

d)
At S1 Release, Connection Suspend, and EPS Bearer Deactivation the eNodeB reports the data volumes to the EPC. 

e)
To assist “partial CDR” generation at the Serving GW and the PDN GW, E-UTRAN O&M can instruct the eNodeB to also make periodic reports (in case no event triggers a report before the period expires). 

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.

f)
As an option, the Serving Gateway sends the data volume reports on to PDN GWs identified in bilateral roaming agreements.

From RAN perspective, it should be discussed that for EN-DC, how to support the MeNB to report the secondary RAT data volume. As agreed there are four bearer types, i.e., MCG bearer, MCG split bearer, SCG bearer, SCG split bearer. For MCG bearer, all the data will be carried in MCG, therefore, this bearer type will not be involved. 

· MCG split bearer 

For this bearer type, MeNB offloads PDCP PDUs to SgNB and the MeNB is able to know the data volume offloaded to the SgNB when it performs data volume reporting. It seems that the MeNB can perform the secondary RAT data volume reporting without any impact on SgNB. However, it should be noticed that the split bearers support RLC UM mode. When the bearers are configured with RLC UM mode, the MeNB is not able to know whether all the data has been transmitted to UE successfully. It is unreasonable to take the unsuccessfully delivered data into account. Based on this assumption, it is necessary to require the SgNB to count the secondary RAT data volume. To our understanding, the SgNB is able to know the data volume which is successfully transmitted between SgNB and UE based on L2 measurement even the bearer is configured with RLC UM mode. 

Based on the discussion above, it can be concluded that for MCG split bearer configured with RLC AM mode, two solution can be adopted: 
a)
MeNB maintains the secondary RAT data volume counting. 

b)
SgNB maintains the data volume counting and reports it to MeNB.

For MCG split bearer configured with RLC UM mode, only b) is feasible. Then the question is whether we need to support different solutions for the bearers configured with RLC AM mode and RLC UM mode. To our understanding, it will be simple to apply the common solution for both RLC AM mode and UM mode and the solution which asks the SgNB to report the data volume is preferred.

Observation 1: For MCG split bearer, it is preferred to ask SgNB to count the secondary RAT data volume and report it to MeNB.
· SCG bearer

SCG bearer is totally carried in SgNB and MeNB has no idea about the data volume of the bearer in the secondary RAT. Obviously, it requires SgNB to report the secondary RAT data volume of this bearer to MeNB.

Observation 2: For SCG bearer, only SgNB is able to count the secondary RAT data volume.

· SCG split bearer

For SCG split bearer, the MeNB is only able to know the data volume carried in LTE. In theory, it is feasible that the MeNB reports the data volume of the SCG split bearer in master RAT and the SGW can know the secondary RAT data volume based on the MeNB reported master RAT data volume and the own maintained total data volume. However, this mechanism is requires extra signalling and it will increase the SGW complexity. In addition, it is not aligned with the SA2 agreement. In fact, the simpler way will be that the SgNB reports the data volume of the SCG split bearer and it is same as the solution for the MCG split bearer and SCG bearer.

Observation 3: For SCG split bearer, it is preferred to ask SgNB to report the secondary RAT data volume to align with SA2 agreement.

Based on the discussion above, it can be noticed that one solution can be workable for all the three bearer types, i.e., SgNB shall maintain the secondary RAT data volume and report it to MeNB when necessary and according to the agreement achieved by SA2, the secondary RAT data volume should be bearer specific and including both uplink and downlink.

Proposal 1: SgNB shall maintain the uplink and downlink data volume counting on per bearer basis.

As agreed in [1], the secondary RAT data volume reporting between MeNB and EPC can be event triggered and in addition, in [2] it was also agreed that the periodic reporting should be supported as an optional function. Accordingly, in RAN, SgNB shall also support both event triggered and periodic reporting.

Proposal 2: Both event triggered and periodic secondary RAT data volume reporting should be supported in RAN.

Considering the secondary RAT data volume may related to the charging, the data volume counting performed by the SgNB should be accurate. Then the following issues should be taken into account:

· Protocol layer header

From the EPC perspective, the SGW needs to know how much data was transmitted to the UE via the secondary RAT. From RAN perspective, this data is the PDCP SDU without any RAN protocol layer header. Therefore, when counting the secondary RAT data volume, the SgNB shall not take any protocol layer header into account.

Taking the MCG split bearer as an example, the SgNB receives PDCP PDU from the MeNB. When counting the data volume, the SgNB shall exclude the PDCP header consumption. Considering split bearer, the NR PDCP is applied and it is feasible for the SgNB to interpret the NR PDCP header. Of course, it is related to in which layer the SgNB performs the data volume counting, however, no matter in which layers, the SgNB shall not take any protocol layer header into account.

Proposal 3: When counting the data volume, protocol layer header consumption should be excluded.

· Data forwarding

As agreed that at X2 handover, the MeNB should report secondary RAT data volume to the MME. In this case, the MeNB may trigger SgNB release procedure. During this procedure, the data which has not been successfully delivered to UE in the SCG shall be forwarded to the MeNB and to our understanding, at the meantime, the SgNB shall report the data volume of the dedicated bearers. Obviously, the reported data volume should not include the data forwarded to MeNB.

Proposal 4: When counting the data volume, the data forwarded to MeNB should be excluded.

· Duplication

As agreed in RAN2 #99 meeting

4
DC duplication is supported for all split DRB and SRBs if the bearer uses NR-PDCP, for all architecture options

In EN-DC, the NR PDCP is applied for MCG split bearer, SCG split bearer and SCG bearer. For SCG bearer, CA duplication can be applied and for MCG split bearer and SCG split bearer, the DC duplication can be applied. From EPC perspective, it is invisible whether the duplication is applied or not in RAN and then, the question is whether the duplicated PDCP PDU should be counted twice?

To our understanding, it is unreasonable to count the duplicated PDCP PDU twice considering that this is one data in fact. Thus, for CA duplication, the SgNB is able to know the real data volume. However, for DC duplication, it needs discussion that how to count the duplicated data? For example, if the MCG split bearer is configured with duplication configuration, then where the duplicated data should be counted? In master RAT or in secondary RAT?

Proposal 5: It needs operator input on how to count the duplicated data when DC duplication is configured.
3
Conclusion

In this contribution, the secondary RAT data reporting was discussed from RAN perspective and the following observations and proposals were provided:

Observation 1: For MCG split bearer, it is preferred to ask SgNB to count the secondary RAT data volume and report it to MeNB.
Observation 2: For SCG bearer, only SgNB is able to count the secondary RAT data volume.

Observation 3: For SCG split bearer, it is preferred to ask SgNB to report the secondary RAT data volume to align with SA2 agreement.

Proposal 1: SgNB shall maintain the uplink and downlink data volume counting on per bearer basis.

Proposal 2: Both event triggered and periodic secondary RAT data volume reporting should be supported in RAN.

Proposal 3: When counting the data volume, protocol layer header consumption should be excluded.

Proposal 4: When counting the data volume, the data forwarded to MeNB should be excluded.

Proposal 5: It needs operator input on how to count the duplicated data when DC duplication is configured.
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Annex: Text Proposal

The text proposal on TS 37.340 is provided as follows.
START OF FIRST CHANGE
XX
Secondary RAT data volume reporting
For EN-DC, the MeNB may be configured to report the secondary RAT data volume to EPC. If configured, the MeNB shall report uplink and downlink data volumes to the EPC for the secondary RAT on a per EPS bearer basis. The reporting shall be performed at X2 handover and S1 handover by the source MeNB. At S1 release, Connection Suspend and EPS Bearer Deactivation, the MeNB shall perform the reporting.

Optionally, the MeNB may need to perform Secondary RAT data volume reporting periodically if configured.
END OF FIRST CHANGE
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