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1. Introduction
Regarding secondary RAT data volume counting, there were some online and offline discussion at last RAN2 meeting. After offline discussion, it was agreed that [1]:

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.
In this contribution, how to measure secondary RAT data volume for EN-DC will be discussed and text proposal on the guidance in TS 37.340 will be provided based on our observations and proposals.

2. Discussion 

There is still no specification and discussion on layer 2 measurement in NR, but L2 measurement on data volume in LTE is captured in chapter 4.1.8 of [2]. The definition of DL data volume is amount of PDCP SDU bits in downlink delivered from PDCP layer to RLC layer in a measurement period. The definition of UL data volume is amount of PDCP SDU bits successfully received by the eNB in uplink in a measurement period. The measurement is performed per QCI per UE. It can be observed that PDCP SDUs are counted in PDCP layer in order to perform data volume counting. 
Observation 1: in LTE, PDCP SDUs are counted in PDCP layer for data volume counting and it is performed per QCI per UE.
In EN-DC, SA2 requires that the E-UTRAN reports uplink and downlink data volumes to the EPC for the Secondary RAT on a per EPS bearer basis, which is different from data volume counting in LTE. In order to make a guidance of how to measure secondary RAT data volume for EN-DC, we will discuss how these definitions of data volume in LTE are extended to EN-DC taking bearer into consideration. Firstly, let us have a look at all bearer types from network perspective considering the secondary RAT data volume counting is performed in the network node.
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Figure 4.2.2-3: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with EPC (EN-DC) [3]
In this figure of Network side protocol termination options, six types of bearer are observed:

· MCG terminated MCG bearer: both PDCP and RLC bearer are in the MCG

· SCG terminated MCG bearer: RLC bearer is in the MCG but PDCP is in the SCG

· MCG terminated split bearer: PDCP is in the MCG and RLC bearers are both in MCG and SCG

· SCG terminated split bearer: PDCP is in the MCG and RLC bearers are both in MCG and SCG

· MCG terminated SCG bearer: RLC bearer is in the SCG but PDCP is in the MCG

· SCG terminated SCG bearer: both PDCP and RLC bearer are in the SCG

The bearers whose RLC bearer is not in the SCG will not be considered for secondary data volume counting and thus there are 4 types of bearer shall be considered, i.e., MCG terminated split bearer, SCG terminated split bearer, MCG terminated SCG bearer and MCG terminated SCG bearer.

Observation 2: There are 4 types of bearer shall be considered for secondary data volume counting, i.e., MCG terminated split bearer, SCG terminated split bearer, MCG terminated SCG bearer and SCG terminated SCG bearer.

For SCG terminated SCG/split bearer, it is straightforward that SgNB can perform data volume counting since both PDCP and RLC bearer are in the SCG. Only concern is SgNB PDCP will count the data volumes delivered to the UE over SCG and will not count the data volumes delivered to the UE over MCG for SCG terminated split bearer and PDCP can implement it since the SgNB PDCP has the knowledge on the number of PDCU PDUS are transferred to MCG RLC or SCG RLC. 
However, for MCG terminated SCG/split bearer, companies have concerns on how to identify whether the data is transmitted successfully or not in case RLM UM mode is configured. In this case, they prefer the node where the RLC bearer is located perform the counting because PDCP cannot get the knowledge whether the data is transmitted successfully or not. Actually, in LTE, whether the data is received successfully or not in considered when counting the UL data volume while for DL data volume, the PDCP SDU will be counted only if it is transferred no matter it is transmitted successfully or not. In our opinion, there is no motivation to only count the data transmitted successfully. 
Observation 3: all PDCP SDUs will be counted only if it is transferred no matter it is transmitted successfully or not.

Thus MeNB can perform data volume counting for MCG terminated SCG/split bearer. Same to SCG terminated split bearer, MeNB PDCP will count the data volumes delivered to the UE over SCG and will not count the data volumes delivered to the UE over MCG for MCG terminated split bearer.

In summary, for these 4 types of bearer, the definitions of data volume in LTE can be reused. In addition, for split bearer, the data volumes delivered to the UE over MCG shall be excluded from the counting no matter where the PDCP is located. 
Proposal 1: it is proposed to reuse the definitions of data volume in LTE to EN-DC as much as possible, i.e.: 

· DL data volume is amount of PDCP SDU bits in downlink delivered from PDCP layer to RLC layer in a measurement period. The measurement is performed per QCI per bearer
· UL data volume is amount of PDCP SDU bits successfully received by the PDCP anchored node in uplink in a measurement period. The measurement is performed per QCI per bearer
In order to implement data volume counting in Proposal 1, the TP on guidance of how to measure secondary RAT data volume for EN-DC is proposed.

In order to report the uplink and downlink data volumes of SN to the EPC for a EN-DC capable UE,

· for an SCG bearer, either E-UTRA PDCP or NR PDCP can measure the uplink and downlink data volumes by counting the number of PDCP SDU bits on the PDCP

· for a split bearer, either E-UTRA PDCP or NR PDCP can measure the uplink and downlink data volumes by counting the number of PDCP SDU bits on the PDCP excluding a part belonging to MCG
Proposal 2: It is proposed to introduce the TP to TS37.340.

Proposal 2bis: it is kindly asked RAN2 to discuss where the text should be placed, 10.11.1 or 6.3 or a new chapter 8.X.
3. Summary
In this contribution, some considerations on the secondary RAT data volume counting are provided and the following observations and proposals are made:
Observation 1: in LTE, PDCP SDUs are counted in PDCP layer for data volume counting and it is performed per QCI per UE.
Observation 2: There are 4 types of bearer shall be considered for secondary data volume counting, i.e., MCG terminated split bearer, SCG terminated split bearer, MCG terminated SCG bearer and SCG terminated SCG bearer.

Observation 3: all PDCP SDUs will be counted only if it is transferred no matter it is transmitted successfully or not.

Proposal 1: it is proposed to reuse the definitions of data volume in LTE to EN-DC as much as possible, i.e.: 

· DL data volume is amount of PDCP SDU bits in downlink delivered from PDCP layer to RLC layer in a measurement period. The measurement is performed per QCI per bearer
· UL data volume is amount of PDCP SDU bits successfully received by the PDCP anchored node in uplink in a measurement period. The measurement is performed per QCI per bearer
Proposal 2: It is proposed to introduce the TP to TS37.340.
Proposal 2bis: it is kindly asked RAN2 to discuss where the text should be placed, 10.11.1 or 6.3 or a new chapter 8.X.
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