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1   Introduction
This paper explains that interaction between data forwarding and data volume report as currently described can cause some interoperability issues. Solution is proposed.

2   Discussion and proposals
Figure 10.4 of TS 37.340 describes the SN release triggered by the MN.

[image: image1.emf]UE MN SN S-GW MME

3. RRCConnectionReconfiguration

4. RRCConnectionReconfigurationComplete

5. SNStatus Transfer

6. Data Forwarding

8. Path Update procedure

1. SgNB Release Request

9. UE Context Release

7. Secondary RAT Data Volume Report

2. SgNB Release RequestAcknowledge


Figure 10.4.1-1: SN Release procedure – MN initiated

The order of the steps 5,6,7,8 is specified as follows:

5.
If the released bearers use RLC AM, the SN sends the SN Status transfer.

6.
Data forwarding from the SN to the MN takes place.

7.
The SN 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.

NOTE 2:
The order the SN sends the Secondary RAT Data Volume Report message and performs data forwarding with MN is not defined. The SN may send the report when the transmission of the related bearer is stopped.

8.
If applicable, the path update procedure is initiated.

The NOTE 2 has two issues:

· It allows the SN to decide implementation dependent whether to perform data forwarding or not;

· The second part of the sentence can be subject to interpretation i.e. whether the statement “transmission of the related bearer” refers to the data forwarding bearer or the bearer existing in SN before the release. 

The two issues above are of course inter-connected. The order shown in the call flow is to send the secondary DVR after the data forwarding, and we think the second part of the sentence refers to the reverse order.
In general, from the perspective of the MN the NOTE 2 is damaging for the interworking with the SN: 
In the general case, SN waiting the end of its data forwarding before sending the DVR is useless because RAN3 agreed in the past that forwarded data will not be accounted in the DVR. However, due to that waiting the MN has choice to either:

· delay the sending of the E-RAB Modification Indication to include the volume count,  

· not delay the E-RAB Modification Indication but then the message will not include the volume count which breaks the DVR feature.

Both of these choice options are bad and damaging for the system, for a waiting in SN that is pointless…

Observation 1: if any SN implements the waiting option, this degrades system performance for no benefit. The waiting option is therefore not only useless but damaging.

Moreover, in the delay option the MN has no idea how long to wait. We also can consider that the CP (control plane) part of MN may not be directly informed of the progress of data forwarding by the UP (user plane) part of the MN. For example, step 9 has been meant independent of the forwarding process. In any real implementation, MN will certainly start a defense timer in order to eventually send the E-RAB Modification Indication even in the failure case that secondary DVR is not received. However, because it doesn’t know when SN will send the secondary DVR this timer can only be set to a very large value, even if SN has been implemented to send secondary DVR just after the status transfer. 

Observation 2: even if MN faces an SN which has implemented the non-waiting option, extra delay also occurs in error cases (i.e. when DVR is missing).  

It is proposed to correct this mistake and only specify the first option i.e. SN sends the secondary DVR independently of data forwarding, as soon as the transmission of the related bearer has been stopped.

Proposal 1: correct the NOTE 2 of section 10.4.1 of TS 37.340 and agree the CR in [3]. 

The same situation applies for other scenario covered by the notes 4, 1a and 3.
Proposal 2: apply similar correction for similar scenarios in notes 4, 1a, 3. 
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