3GPP TSG-RAN WG2 Meeting #101
R2-1804018
Athens, Greece, 26th February - 2nd March 2018




Agenda Item:

10.2.2.2
Source: 
Huawei
Title: 
[Offline discussion #11] Secondary RAT data volume counting
Document for:
Discussion and Decision
1
Introduction

This is the offline discussion report on the offline discussion #xx based on R2-1802522:

· =>
Offline checking to look at what is specified in LTE and see what additional work might be needed to enable RAN3's requirements (Offline discussion #11, Huawei)
2
Discussion 
2.1 General
In current LTE TS 36.314 (L2 measurement), the data volume is used for MDT, and the measurement is performed per QCI per UE. It is performed in PDCP layer, and the data volume means the amount of PDCP SDU bits in UL/DL delivered from PDCP layer to RLC layer in a measurement period. There is no explicit description in TS 36.314 whether split bearer is supported for data volume. There is no secondary RAT data volume in current LTE.
The secondary RAT data volume counting principles for EN-DC have been defined in TS 23.401 as extracted in Annex, and the procedures have been defined in TS 23.401, TS 37.340 and TS 36.423 as extracted in Annex. 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. The SgNB can send secondary RAT data volume report to the MeNB in EN-DC and then the MeNB transfers the information to MME. Based on TS 23.401 description, the main purpose of secondary RAT data volume is for charging. However, which kind of bearer should be considered and the details of how to perform the secondary RAT data volume counting is not clear.
Understanding of the requirements

Especially for charging purpose, based on the following description in 23.401, 

	b)
The E-UTRAN reports uplink and downlink data volumes to the EPC for the Secondary RAT on a per EPS bearer basis and per time interval.

NOTE 1:
Secondary RAT includes access type NR and usage data reporting for Secondary RAT includes reporting of the combination of NR usage as defined in TS 37.340 [84].


The following are the requirements of the secondary RAT data volume count/reporting:
· Data volume is counted per EPS bearer (per QCI)
· Data volume counting should be able to be performed for the following bearer type:
· MN terminated SCG bearer

· SN terminated SCG bearer

· MN terminated split bearer

· SN terminated split bearer
· Question 1: Companies are asked to confirm the requirement indicated above, i.e., Per EPS bearer counting and for all above type (s) of bearer in EN-DC?
	Company’s name
	Bearer type(s) to be considered
	Remark

	Huawei
	SCG bearer and split bearer
	For both SCG bearer and split bearer, there is RLC bearer in SCG, and it means the data will be sent on the NR side. Thus for both cases, the secondary RAT data volume should be considered.

	CATT
	Both SCG bearer and SCG portion of split bearer
	

	vivo
	Further study is needed.
	For the split bearer, the PDCP SDU will be forwarded from the MN to the SN. But the data could be dropped at the SN (e.g. due to congestion) without transmitting to the UE. According to LTE 36.314 “to measure the data volume transmitted or received by the eNB”, only the transmitted PDCP SDU is counted. Counting not transmitted packet for charging seems not fair to the UE.

	Nokia
	Both SN terminated split bearers
	

	Vodafone
	Agree
	I think it is important to have data volume per QCI to be able to have different changing.

	Fujitsu 
	Yes, per UE per EPS bearer counting and for all bearer types as abovementioned in EN-DC
	


Question 2: Which protocol layer performs secondary RAT data volume count? Which type of data packet should be used to count the secondary RAT data volume?
	Company’s name
	Which protocol layer? Which type of packet?
	Remark

	Huawei
	PDCP layer

PDCP SDU
	Same as LTE.

	CATT
	PDCP Layer on PDCP SDUs
	Same as LTE

	NTT DOCOMO
	PDCP Layer

Based on PDCP SDU
	

	vivo
	Further study is needed
	If the UE has MCG bearer and SCG bearer configured together, and both bearers belong to the same QCI. It is not clear how to calculate the data volume per QCI per UE, between MN and SN.

	Nokia
	NR PDCP layer

NR PDCP SDU
	FFS if charging needs to be separately done for NR PDCP also in the MCG.

	Vodafone
	PDCP Layer on PDCP SDUs
	Same as LTE

	Fujitsu 
	PDCP SDU bits on PDCP layer
	Same as LTE


[Additional DCM comment]

But more on a general aspect: we need to firstly discuss what the definition of this “data volume” is? Whether it is the data that is just transferred from PDCP to lower layer, or it is some kind of ACK based or ????
Therefore we think we need more discussion on this, and we propose to have this discussion as part of the general section 
Additional Question:

What is the definition of “data volume”, it is the number/size of PDCP SDU that is transferred /sent from PDCP layer to lower layer, or it is ACK based data volume?
2.2 SCG bearer
For SN terminated SCG bearer, the SN can totally know the PDCP SDU information and the PDCP SDU is sent on SCG RLC bearer. Thus the secondary RAT data volume should be reported by SgNB to MeNB.

Question 3.1: For SN terminated SCG bearer, is the secondary RAT data volume reported from SgNB to MeNB?

	Company’s name
	Yes or No?
	Remark

	Huawei
	Yes
	The PDCP locates in SgNB and RLC bearer is in SgNB, so the SgNB can get the whole knowledge of the data volume.

	CATT
	yes
	SgNB should provide the data volume to MeNB for SN terminated SCG bearer

	NTT DOCOMO
	Yes
	If it is agreed that PDCP performs the counting, then for SN terminated SCG bearer, PDCP in SN will perform the couting for data volume sent in SCG bearer 

The data volume count result need to be sent to MeNB since MeNB is the one that reports it to the CN.

	vivo
	Further study is needed
	If the SCG bearer has an independent QCI type, the SN can report the data volume directly to the core network. It seems the SN has already got the connection (i.e. S1-U) to the core network.

	Nokia
	Yes
	

	Vodafone
	?
	Same as Huawei

	Fujitsu 
	Yes 
	


For MN terminated SCG bearer, the PDCP entity locates in MN and the PDCP PDU is transferred from MN to SN. 
· Alt1: the MeNB reports the secondary RAT data volume by itself;

· Alt2: the SgNB reports the secondary RAT data volume to MeNB.

Alt1 can work in this case, because all the PDCP SDUs actually are sent to the RLC bearer in SgNB. For Alt2, the SgNB can know the PDCP header similar as we have done for follow control, however some company concerns that if ROHC is applied, and the SgNB cannot get the exact volume of PDCP SDU.
Question 3.2: For MN terminated SCG bearer, is the secondary RAT data volume is reported by MeNB itself or from SgNB to MeNB?

	Company’s name
	MeNB or SgNB?
	Remark

	Huawei
	MeNB
	In this case, the MeNB can report the secondary RAT data volume by itself, because there is only one SgNB RLC bearer and all the data will be sent on this RLC bearer.

Since ROHC is supported, SgNB cannot get the exact data volume of PDCP SDU unless the MeNB tells the related information to SgNB.

	CATT
	MeNB
	Straightforward to calculate data volume at PDCP

	DOCOMO
	MeNB
	Since the PDCP is terminated in thte MeNB and there is only one SCG bearer.

	vivo
	Further study is needed
	Same comments as given for Q1.

	Nokia
	MeNB
	If calculation point is PDCP then there is no way SgNB can perform the measurement when there is only MN terminated SCG bearer.

	Vodafone
	MeNB
	

	Fujitsu 
	MeNB itself
	


2.3 Split bearer

For MN terminated split bearer, there are also two alternatives: MeNB reports by itself or SgNB reports to MeNB. For Alt2, the same concern may be raised same as for MN terminated SCG bearer.
Question 4.1: For MN terminated split bearer, is the secondary RAT data volume reported from SgNB to MeNB or reported by MeNB?

	Company’s name
	MeNB or SgNB?
	Remark

	Huawei
	MeNB
	The MeNB can know how many PDCP PDUs are transferred from PDCP layer to SgNB RLC bearer. 

	CATT
	MeNB
	MeNB has the information to compute the required SCG data volume

	vivo
	Further study is needed
	Same comments as given for Q1.

	Nokia
	MeNB
	See 3.2

	Vodafone
	MeNB
	

	Fujitsu 
	MeNB
	The MeNB can measure master RAT data volume and secondary RAT data volume separately. 

	DOCOMO
	MeNB
	MeNB knows the volume of data transferred/sent/acked at the SgNB RLC bearer taking into account the flow control. 


For SN terminated split bearer, the PDCP entity is in SN, so the simple way is that SgNB reports secondary data volume to MeNB.

Question 4.2: For SN terminated split bearer, is the secondary RAT data volume reported from SgNB to MeNB or reported by MeNB?

	Company’s name
	MeNB or SgNB?
	Remark

	Huawei
	SgNB
	The SgNB can know the data volume from PDCP layer to RLC layer.

	CATT
	SgNB
	

	vivo
	Further study is needed
	Same comments as given for Q1.

	Nokia
	SgNB
	Agree

	Vodafone
	sgNB
	

	Fujitsu 
	SgNB
	

	DOCOMO
	SgNB
	


2.4 Spec impacts

In our understanding, the agreements of the secondary RAT data volume can be added in TS 37.340. Since it is related to SA2, SA5 and RAN3, maybe we need to send LS to other WGs.

Question 5: Which spec should be used to capture the agreements related to the secondary RAT data volume? 
	Company’s name
	Spec number?
	Remark

	Huawei
	TS 37.340
	In our understanding the NAS spec 23.401 has defined the basic principle and RAN3 spec has defined the IEs. The procedure has been defined in 37.340. So for different bearer cases, the related agreements can also be captured in 37.340.

	CATT
	TS 37.340
	

	vivo
	No strong view
	It seems there is no specification to capture the detailed gNB behaviors for the data volume calculation for NR RAT. Maybe we can simply say in 37.340, the details on the data volume calculation for EN-DC is left to the network implementation.

	Nokia 
	TS 37.340 and (TS 36.300)
	Secondary RAT data volume can be referred for EN-DC case. 

	Fujitsu
	TS 37.340
	In TS37.340, a guideline on how to measure the secondary RAT data volume can be captured.


Question 6: Do we need to send LS to inform other WGs? 
	Company’s name
	Yes or No?
	Remark

	Huawei
	Yes
	Can mainly send to RAN3 and cc SA2 and SA5.

	CATT
	No strong view
	

	vivo
	No strong view
	

	Nokia 
	Not necessary
	We can inform about our agreements and cross check if they would want something more.

	Vodafone
	Yes
	I think it is important to say what we agreed 

	Fujitsu 
	Yes.
	

	DOCOMO
	
	We think it's premature to send LS to other WGs since there is not much that RAN2 have discussed and nothing has been agreed. In addition, there are other issues that may need some more discussions.

Therefore we think it is best if concerning companies bring this issue in the relevant WGs (i.e., RAN3 and SA2) and let them send RAN2 LS on the necessary RAN2 specification support.


3
Conclusion

In addition, five companies would like to avoid parallel discussion in RAN2 and RAN3, four companies think secondary RAT data volume can be discussed in RAN3 firstly. Therefore the following proposals are raised:
Proposal 1: RAN2 leave the remaining issues on secondary RAT data volume to discuss in RAN3 firstly.

Proposal 2: The guidance of how to measure secondary RAT data volume for EN-DC will be described in TS 37.340.
4
Annex
TS 37.340 v15.0.0:
10.11.1
EN-DC

The secondary RAT data volume reporting function is used to report the data volume of secondary RAT to CN. In EN-DC, if configured, the MN reports the uplink and downlink data volumes of SN to the EPC on a per EPS bearer basis as specified in TS 36.300 [2]. Periodic reporting is performed by periodically sending the Secondary RAT Data Volume Report messages from a SN to a MN, and then to a MME.
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Figure 10.11.1-1: Secondary RAT data volume periodic reporting

Figure 10.11.1-1 shows an example 
ignalling flow for secondary RAT data volume periodic reporting:

1. 
If the periodic reporting is configured, then the SN periodically 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.

2.
The MN sends the Secondary RAT Report message to MME to provide information on the used NR resource.
TS 36.423 v15.0.0:
8.7.13
Secondary RAT Data Usage Report
8.7.13.1
General

This procedure is initiated by the en-gNB to report secondary RAT data volume.

The procedure uses UE-associated signalling.

8.7.13.2
Successful Operation
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Figure 8.7.13.2-1: Secondary RAT Data Usage Report procedure, successful operation.

The en-gNB initiates the procedure by sending the SECONDARY RAT DATA USAGE REPORT message to the MeNB.
8.7.13.3
Unsuccessful Operation

Not applicable.

8.7.13.4
Abnormal Conditions

Not applicable.

9.1.4.20
SECONDARY RAT DATA USAGE REPORT

This message is sent by the en-gNB to report data volumes for secondary RAT.
Direction: en-gNB ( MeNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SgNB UE X2AP ID
	M
	
	en-gNB UE X2AP ID

9.2.100
	Allocated at the en-gNB.
	YES
	reject

	Secondary RAT Usage Report list
	M
	
	9.2.120
	
	YES
	ignore


TS 23.401 v15.2.0:
5.7A
Charging

5.7A.1
General

Accounting functionality is provided by the Serving GW and the PDN GW. When a Secondary RAT may be used, the Serving GW and PDN GW can be assisted by the E-UTRAN (see clause 5.7A.4).

The Serving GW shall be able to collect and report for each UE accounting information, i.e. the amount of data transmitted in uplink and downlink direction categorized with the QCI and ARP pair per UE per PDN connection. For GTP-based S5/S8 the accounting information is collected and reported per bearer.

The Serving GW shall not collect UE accounting information for packets that are being processed for the sole purpose of indirect forwarding.

The Serving GW for inter-operator charging, and the PDN GW shall be able to interface the OFCS according to charging principles and through reference points specified in TS 32.240 [51].

The PDN GW shall be able to provide charging functionality for each UE according to TS 23.203 [6]. The PDN GW data collection for charging and usage monitoring purposes can be temporarily paused as described in clause 5.3.6A.

A PDN GW without a Gx interface shall be able to support flow based online and offline charging based on local configuration and interaction with the Online and Offline Charging Systems.

The Online Charging System may provide a PRA identifier(s) to the PDN GW to subscribe to notifications about changes of UE presence in Presence Reporting Area as defined in the TS 23.203 [6]. For UE-dedicated Presence Reporting Areas the Online Charging System also provides the list(s) of the elements comprising each subscribed UE-dedicated Presence Reporting Area.

The PDN GW shall be able to collect and report, for each UE, accounting information, i.e. the amount of data received and transmitted in uplink and downlink direction categorized with the QCI and ARP pair per UE per PDN connection. For GTP-based S5/S8 the accounting information is collected and reported per bearer. The PDN GW data collection can be temporarily paused as described in clause 5.3.6A based on operator configuration in the PDN GW.

NOTE:
A consequence of pausing the PDN GW data collection is that PDN GW accounting information may not correspond to the volume that traversed the PDN GW and it is therefore not possible to verify accounting information collected at the Serving GW for inter-operator charging.

The Charging identifier(s) generated by the PDN GW per bearer for GTP-based S5/S8 and per PDN connection for PMIP-based S5/S8 and the PDN GW address for control signalling enables the correlation of the reporting from a Serving GW and a PDN GW. The Charging identifier is uniquely assigned within the PDN GW.

The PDN GW receives Charging Characteristics from the Serving GW through GTP-S5/S8, or through PMIP for PMIP-based S5/S8. The handling of the Charging Characteristics in the P‑GW is defined in TS 32.251 [44].

To enable CSG charging function for a subscriber consuming network services via a CSG cell or a hybrid cell, User CSG Information is transferred to the PDN GW as indicated by CSG Information Reporting Action. User CSG Information includes CSG ID, access mode and CSG membership indication. CSG membership indication of whether the UE is a member of the CSG is included if the access mode is hybrid.

The valid CSG information shall be available in the serving GW and PDN GW in connected mode.

The PCRF shall, if deployed, provide User CSG Information reporting rules to the PDN GW at Attach and PDN Connectivity Request. PDN GW sets the CSG Information Reporting Action IE according to the User CSG Information reporting rules and sends it to Serving GW and MME.

To enable the MME to signal the correct RAT Type (NB-IoT or WB-E-UTRAN) to the SGW and PDN GW for accounting information generation purposes, the eNodeB informs the MME of the RAT Type and TAC associated with each cell in the S1 SETUP REQUEST and ENB CONFIGURATION UPDATE messages (TS 36.413 [36]).

5.7A.2
Usage Data Reporting for Secondary RAT

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 Usage Data Reporting by E-UTRAN O&M. The activation can happen separately for Data Volume Reporting of NR, LAA, LWA/LWIP. If the PLMN uses this feature, it should ensure that this functionality is supported by all eNodeBs that support NR, LAA, LWA/LWIP (if used to record data volume sent over unlicensed spectrum) 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 and per time interval.

NOTE 1:
Secondary RAT includes access type NR and usage data reporting for Secondary RAT includes reporting of the combination of NR usage as defined in TS 37.340 [84].

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 E-UTRAN to also make periodic reports in case no event has triggered a report before the period expires.

NOTE 2:
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.

NOTE 3:
RAN needs to be able to partition the measurements in a report to indicate usage that occurred before and after an absolute time. An example of the absolute time is that RAN is configured to partition data usage reports that occurred before and after midnight.

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

5.7A.3
Secondary RAT Usage Data Reporting Procedure

The procedure in Figure 5.7A.3-1 may be used to report Secondary RAT usage data from eNodeB to the MME. It is executed by the eNodeB to report the Secondary RAT usage data information which is then included in messages on S11 towards Serving GW and S5/S8 interface to the PGW (e.g. during I-RAT handover procedures, S1 handover, X2 handover). This then further uses existing EPC signaling of the procedures involved.

The procedure in Figure 5.7A.3-2 may be used to report the Secondary RAT usage data from MME to the Serving GW. Optionally, it is used to report the Secondary RAT usage data from Serving GW to the PDN GW when the reporting to PDN GW is activated.

If the Secondary RAT usage data is provided by an S1AP message from eNodeB to MME other than the one indicated in Figure 5.7A.3-1, the procedures in clause 5.7A.3-2 may be used to transfer the secondary RAT usage data to the Serving GW and PDN GW (e.g. during S1 Release procedure).

During IRAT handovers, the procedures 5.7A.3-1 to 5.7A.3-2 in its entirety is executed to provide reporting of Secondary RAT usage data to the Serving GW and to the PDN GW if PGW secondary RAT usage data reporting is active.

Handover related signalling of IRAT procedures may be used to provide reporting of Secondary RAT usage data to the Serving GW instead of the signaling of figure 5.7A.3-2, when PGW secondary RAT usage data reporting is not active.
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Figure 5.7A.3-1: RAN Secondary RAT usage data Reporting procedure

1.
The eNB, if it supports Dual Connectivity with Secondary RAT (using NR radio (see clause 4.3.2a on Support for Dual Connectivity), using unlicensed spectrum aggregation in the form of LAA/LWA/LWIP (see clause 4.3.30)) and it is configured to report Secondary RAT usage data for the UE, depending on certain conditions documented in this specification, it shall send a RAN usage data Report message to the MME including the Secondary RAT usage data for the UE. The eNB will send only one RAN usage report for a UE when the UE is subject to handover by RAN. The RAN usage data report includes a handover flag to indicate when the message is sent triggered by X2-handover.


[image: image4.wmf] 

MME

 

eNodeB

 

Serving GW

 

1

. 

Change Notification

 

P

DN 

GW

 

4

. 

Change Notification 

Ack

 

2

. 

Change Notification

 

3

. 

Change Notification Ack

 

RAN reports Secondary 

RAT usage data

 


Figure 5.7A.3-2: GW Secondary RAT usage data Reporting procedure

The eNB, if it supports Dual Connectivity with Secondary RAT (using NR radio (see clause 4.3.2a on Support for Dual Connectivity), using unlicensed spectrum aggregation in the form of LAA/LWA/LWIP (see clause 4.3.30)) and it is configured to report Secondary RAT usage data for the UE, it shall send include the Secondary RAT usage data for the UE to the MME in certain messages depending on certain conditions documented elsewhere in this TS.

1.
The MME forwards the Secondary RAT usage data to the SGW in a Change Notification Request (Secondary RAT usage data) message. If the SGW is requested to forward Secondary RAT usage data to the PGW, the MME includes a flag causing the SGW to forward this to the PGW. Also, the MME informs the Serving GW if the secondary RAT usage data shall not be processed by the Serving GW (e.g. during Serving GW relocation when the usage data is to be forwarded via the target Serving GW).

2.
The Serving GW may, based on flags received in the previous message and local configuration in the Serving GW, send the Change Notification (Secondary RAT usage data) message to the PDN GW.

3.
The PDN GW acknowledges receiving the Secondary RAT usage data for the UE by a Change Notification Ack() message to the Serving GW.

4.
The SGW acknowledges by sending a Change Notification ack() message back to the MME.

5.7A.4
Secondary RAT Periodic Usage Data Reporting Procedure

Periodic reporting of the Secondary RAT usage data is an optional function. When eNodeB is configured with a "minimum time interval for Secondary RAT usage data reporting", the eNodeB shall send a RAN Usage Data Report Request message to the MME when the timer expires for each UE the MME has requested the Secondary RAT usage data reporting. The timer runs from the last usage reporting for the UE. The MME also indicates to SGW if secondary RAT usage data reporting to the PGW is active

The procedures 5.7A.3-1 to 5.7A.3-2 in its entirety is executed to provide periodic reporting of Secondary RAT usage data to the Serving GW and to the PDN GW when PGW secondary RAT usage data reporting is active. At use for periodic usage data reporting, the procedure 5.7A.3-1 uses signaling from eNB which does not include a handover flag.

3GPP

