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Introduction

In the previous meetings, the secondary RAT data volume reporting was introduced for EN-DC. And an LS R2-1806481 [1] sent from RAN2 expects RAN3 the guidance of how to measure secondary RAT data volume for EN-DC which will be described in TS 37.340. 
	1. Overall Description:
The secondary RAT data volume counting has been discussed in the previous RAN2 meetings. RAN2 has agreed that "The guidance of how to measure secondary RAT data volume for EN-DC will be described in TS 37.340". On this topic, RAN2 expects that the guidance comes from RAN3.
2. Actions:
To RAN3
ACTION: 
RAN2 respectfully asks RAN3 to discuss the secondary RAT data volume counting topic in EN-DC and provide the necessary input for TS37.340.


This paper will discuss how to capture the corresponding description in TS 37.340. Moreover, we think such function of secondary RAT data volume reporting should also be applied for MR-DC. And in case that some relative functions e.g. the duplication transmission, discard mechanism are applied simultaneously, how to report the secondary RAT data volume needs to be further discussed. 

Discussion
2.1. How to measure secondary RAT data volume for EN-DC
We propose that it is the node hosting the PDCP who performs the counting of the secondary RAT data volume. 
Proposal 1.1: The MN counts the secondary RAT data volume for MN terminated SCG bearer and split bearer, the SN counts it for SN terminated SCG bearer and split bearer. 

In order to simplify the specification, it is not needed to adopt different counting rules for the packets on RLC AM mode and the packets on RLC UM mode. The counting can be performed at the PDCP entity and based on the PDCP SDUs transmitted to the lower layer for both AM and UM.

For AM mode, when the packet is sent to the RLC, it is counted once and only once no matter how many times it is re-transmitted, if the re-transmission times reach the max value, the RLF will happen, so in normal case, an unified counting rule can be applied both for AM and UM. And the above simple way makes the counting action more timely and efficiently.

Proposal 1.2: The counting of secondary RAT data volume is performed at PDCP entity and based on the PDCP SDUs transmitted to the lower layer.

2.2. Considering for MR-DC

For MR-DC with 5GC (NGEN-DC, NE-DC), the RAT in MN and SN is different, i.e. one is NR and another is E-UTRA, in other word, the secondary RAT is different from the master RAT like in EN-DC. Therefore, the function of secondary RAT data volume reporting is valuable for MR-DC and should also be applied. 
Proposal 2.1:  the secondary RAT data volume should also be applied for MR-DC with 5GC.

2.3. Considering duplication transmission and discard mechanism
The secondary RAT data volume reporting function is used to report the data volume of secondary RAT to CN, the CN may use different charging policy for the data volume of secondary RAT other than the data volume of master RAT.

If the duplication transmission is not applied in NG-RAN node, the CN can exactly know the data volume of master RAT through the reported data volume of secondary RAT and the total data volume of CN, and can charge the data volume of master RAT and secondary RAT with different policy.    

Duplication transmission can be implemented with DC mode or CA mode, when the DC duplication transmission is applied, the CN cannot calculate the data volume of master RAT only based on the reported data volume of secondary RAT and the knowledge of total data volume. For example, the total data volume is 100M, the reported data volume of secondary RAT is 80M. Within the 80M data volume transmitted in the secondary RAT, 30M is also duplicated transmitted in the master RAT, i.e. the data volume of duplication part is 30M. The data volume of master RAT is 50M including 30M duplicated, meanwhile these duplicated 30M data volume transmitted in the master RAT is also duplicated transmitted in the secondary RAT. If only the data volume of secondary RAT is reported, the CN may calculate the data volume of master RAT as 20M, but actually the data volume of master RAT is 50M (including 30M duplicated data), which will cause an inadequate count for the data volume of master RAT. 

Question 3.1: in case of DC duplication transmission, does the CN need to know the actual data volume of master RAT for charging?

The motivation of secondary RAT data volume reporting was to support the potential requirement of differential charge. In case of DC duplication transmission, the CN needs to know the data volume of duplication part, to charge it with flexible policies, it is reasonable to be charged twice, since the high reliability low latency service having been provided, it also can be charged only once as a special offer (providing more higher quality service without increasing the fee). Since the data volume of duplication part = the data volume of master RAT + the data volume of secondary RAT - the total data volume of CN, if the data volume of master RAT or the data volume of duplication part is reported to the CN besides the data volume of secondary RAT, the CN can know the necessary information for a flexible charging.

Question 3.2: in case of DC duplication transmission, does the CN need to know the data volume of duplication part for a flexible charging?

Observation 3.1: in case of DC duplication transmission, the data volume of master RAT or the data volume of duplication part should be reported to the CN, if the CN needs to have the necessary information for a flexible charging.

If the data volume of duplication part is to be charged only once, the CN needs further decide in which RAT it should be charged (different RAT may use different fee rate).

Observation 3.2: in case of DC duplication transmission, if the data volume of duplication part is to be charged only once, the CN needs to decide in which RAT it should be charged.

Proposal 3.1: in case of DC duplication transmission, the data volume of duplication part should be reported to the CN, for the CN to have the necessary information for a flexible charging.

Moreover, in case of CA duplication transmission, for example, the CA duplication is applied in the SN (secondary RAT), the total data volume is 100M, The reported data volume of secondary RAT is 60M. Within the 60M data volume transmitted in the secondary RAT, 10M is duplicated transmitted with CA duplication mode, i.e. the data volume of duplication part is 10M. The data volume of master RAT is 50M (without duplication). If only the data volume of secondary RAT is reported, the CN may calculate the data volume of master RAT as 40M, but actually the data volume of master RAT is 50M. For the CN to make the right charging, the data volume of duplication part seems also need to be reported to the CN.

Observation 3.3: in case of CA duplication transmission, the data volume of duplication part seems also need to be reported to the CN.

Furthermore, the discard mechanism has been introduced in the X2-U (for EN-DC), the Xn-U and the F1-U interface for data bearer configured with NR PDCP duplication. With the discard mechanism, the node hosting NR PDCP may indicate to the corresponding node to either discard all NR PDCP PDU's up to a defined DL NR PDCP PDU SN or discard one or a number of blocks of DL NR PDCP PDUs. However, the corresponding node may have already successfully sent some or all the indicated PDCP PDUs to the UE. That means the node hosting NR PDCP cannot know the actual discarded PDCP PDUs or the actual duplicated transmitted PDCP PDUs. To achieve this, the node hosting NR PDCP needs additional information from the corresponding node.  
Question 3.3: should the discard mechanism be considered when reporting the secondary RAT data volume?

Observation 3.4: if the discard mechanism is to be considered, the node hosting NR PDCP can’t know the actual duplicated part, additional information from the corresponding node is needed.

Conclusion
The following observations questions and proposals are provided:

Proposal 1.1: The MN counts the secondary RAT data volume for MN terminated SCG bearer and split bearer, the SN counts it for SN terminated SCG bearer and split bearer. 

Proposal 1.2: The counting of secondary RAT data volume is performed at PDCP entity and based on the PDCP SDUs transmitted to the lower layer.

Proposal 2.1:  the secondary RAT data volume should also be applied for MR-DC with 5GC.

Observation 3.1: in case of DC duplication transmission, the data volume of master RAT or the data volume of duplication part should be reported to the CN, if the CN needs to have the necessary information for a flexible charging.

Observation 3.2: in case of DC duplication transmission, if the data volume of duplication part is to be charged only once, the CN needs to decide in which RAT it should be charged.

Observation 3.3: in case of CA duplication transmission, the data volume of duplication part seems also need to be reported to the CN.

Observation 3.4: if the discard mechanism is to be considered, the node hosting NR PDCP can’t know the actual duplicated part, additional information from the corresponding node is needed.

Question 3.1: in case of DC duplication transmission, does the CN need to know the actual data volume of master RAT for charging?

Question 3.2: in case of DC duplication transmission, does the CN need to know the data volume of duplication part for a flexible charging?

Question 3.3: should the discard mechanism be considered when reporting the secondary RAT data volume?

Proposal 3.1: in case of DC duplication transmission, the data volume of duplication part should be reported to the CN, for the CN to have the necessary information for a flexible charging.

The corresponding CR for TS 37.340 is provided in [2] based on the above proposals.

The corresponding [DRAFT] Reply LS on secondary RAT data volume counting for EN-DC is also provided in [3] based on the above proposals.
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