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1 Introduction

Configuration of Secondary RAT Data Usage Report at SN and MN is unspecified and left for OAM. Secondary RAT Data Usage Report is required at the core for billing purposes. This paper discusses the issues in EN-DC and MR-DC procedures due to Secondary RAT Data Usage Report configuration at SN.
2 Discussion

TS 36.423 or TS 38.423 does not state how the Secondary RAT Data Usage Report is configured at the SN or MN. Specification also does not state the frequency of reporting of the Secondary RAT Data Usage Report. Currently there are no EN-DC or MR-DC X2 procedures for configuration of Secondary RAT Data Usage Report at SN. TS 23.501 defines that Secondary RAT Data Usage Report is locally configured via OAM in NG-RAN. Hence it is assumed that common OAM between MN and SN configures Secondary RAT Data Usage Report at both SN and MN.

Since the configuration of Secondary RAT Data Usage Report is left to OAM, there could be different ways of configuring Secondary RAT Data Usage Report at SN and MN - like configuring it locally at MN or locally at SN or only at SN/MN, periodic reporting or event-based reporting etc. This creates ambiguity in MN especially during UE Context Release procedure, if MN is not aware of the exact configuration of Secondary RAT Data Usage Report at SN. This also creates inter vendor operable issue. The different scenarios under which unknown configuration of Secondary RAT Data Usage Report at SN is detailed in the below sections.
2.1 UE Context Release Vs Secondary RAT Data Usage Report
Figures in TS 37.340 Clause 10.4.1 and 10.4.2 shows an optional Secondary RAT Data Usage Report is sent from SN prior to MN sending UE Context Release. The other optional messages between MN and SN like SN Status transfer, in the call flow are co-ordinated via Xn/Xn procedures between MN and SN and both MN and SN are aware of the arrival of the message. In the case of Secondary RAT Data Usage Report there is no co-ordination between MN and SN on the configuration and hence MN may not be aware on the Secondary RAT Data Usage Report message arrival. If MN is not aware of the configuration of the Secondary RAT Data Usage Report at SN, then MN may send UE Context Release immediately after receiving SgNB Release Request Acknowledge. 
If MN sends UE Context Release before receiving Secondary RAT Data Usage Report from SN, then Secondary RAT Data Usage Report received at MN will be discarded at MN, as X2/Xn UE Context is deleted at MN. Worst case scenario would be Secondary RAT Data Usage Report is configured to be sent only prior to UE Context Release at SN. If Secondary RAT Data Usage Report is received at MN after MN sending UE Context Release, MN drops the Secondary RAT Data Usage Report. The data usage at SN will be unknown at the 5GC/EPC and charging function will have incorrect data for billing purposes.
	TS37.340 Clause 10.4.1
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Figure 10.4.1-1: SN Release procedure – MN initiated




Similar issue is also observed in call flows defined in TS 37.340 during SN change (Clause 10.5), Inter MN Handover (Clause 10.7) and MN to eNB/gNB change (Clause 10.8).

To solve the above-mentioned issues and to have a smooth inter vendor operability, we propose MN to configure Secondary RAT Data Usage Report at SN. This will ensure that MN is aware of the Secondary RAT Data Usage Report configuration. MN shall be configured via local OAM to report Secondary RAT Data Usage Report to EPC/5GC. MN shall translate the OAM configuration into X2 or Xn based information elements to configure Secondary RAT Data Usage Report at SN. 
We have the following observations:

Observation 1: Optional message like SN Status Transfer sent from SN to MN (if configured) is co-ordinated via Xn/Xn procedures between MN and SN and MN excepts SN Status Transfer prior releasing the SN
Observation 2: The Configuration of Secondary RAT Data Usage Report (enable/disable, Report Periodicity) at SN is left to OAM and there are no X2 or Xn procedures supporting co-ordination of Secondary RAT Data Usage Report configuration between MN and SN. Hence MN may not be aware of the Secondary RAT Data Usage Report arrival.
Observation 3: If MN is unaware of the Secondary RAT Data Usage Report configuration at SN, Secondary RAT Data Usage Report received at MN after UE Context Release is sent, will be dropped at MN and charging function at 5GC/EPC will have incorrect usage data for billing purposes.
Proposal 1: MN and SN shall co-ordinate the configuration of Secondary RAT Data Usage Report via X2/Xn procedures to enable MN to be aware of the Secondary RAT Data Usage Report arrival from SN.
3 Conclusions

In this contribution, we make the following observations and proposals:

Observation 1: Optional message like SN Status Transfer sent from SN to MN (if configured) is co-ordinated via Xn/Xn procedures between MN and SN and MN excepts SN Status Transfer prior releasing the SN

Observation 2: The Configuration of Secondary RAT Data Usage Report (enable/disable, Report Periodicity) at SN is left to OAM and there are no X2 or Xn procedures supporting co-ordination of Secondary RAT Data Usage Report configuration between MN and SN. Hence MN may not be aware of the Secondary RAT Data Usage Report arrival.

Observation 3: If MN is unaware of the Secondary RAT Data Usage Report configuration at SN, Secondary RAT Data Usage Report received at MN after UE Context Release is sent, will be dropped at MN and charging function at 5GC/EPC will have incorrect usage data for billing purposes.

Proposal 1: MN and SN shall co-ordinate the configuration of Secondary RAT Data Usage Report via X2/Xn procedures to enable MN to be aware of the Secondary RAT Data Usage Report arrival from SN.

The related CRs for TS 38.423 and TS 36.423 are provided.
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