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1.	Introduction
In this document, we introduce data volume reporting procedure agreed in RAN2 and provides related RAN2 requirements. It is analysed for how the UE-NAS layer in UP CIoT EPS optimization supports data volume reporting between UE-AS layer and eNB.
2.	Discussion
2.1	Small data transmission in legacy LTE
According the legacy LTE before introducing data volume reporting procedure. In order to transmit a small data, e.g., NAS message, the UE needs to provide a BSR (Buffer Status Reporting) to the eNB and get UL grant from the eNB. Therefore, total 7 steps would be required as follows:


Figure 1. Small data transmission in legacy LTE
The UE wouldn’t be able to transmit the small data unless the UE receives a proper UL grant, which would require Buffer Status Reporting (BSR). 


2.2.	Data volume reporting and small data transmission 
In figure 1, if the eNB knows the amount of NAS message earlier than step 5, e.g., in step 3, the UE would get UL grant in step 4 and be able to transmit the NAS message in step 5. Then, the UE can save power consumption for step 6/7. Thus, in RAN2, one simple solution was agreed to report the amount of data for which RB (Radio Bearer) is not yet established. i.e., in Msg3. DVI (Data Volume Indicator) was defined. The DVI would be triggered, e.g., when a NAS message arrives in the UE side and then transmitted if the UE receives an UL grant that can accommodate both of RRCConnectionRequest message and the DVI as follows. 


Figure 2. Data volume reporting and small data transmission

The RAN2 requirements related to data volume reporting were specified in [1] and [2]. The related RAN2 agreements were captured in RAN2 meeting report as follows. 
	In [3], 
· Volume indication can be sent in msg3 for NB-IoT.
· Common volume indication mechanism should be designed for solution 2 and solution 18.

In [4], 
MSG 3 - Data Volume Indication
· The data volume in MSG3 indicates the amount of user data (including SMS) and NAS signalling data volume sent over user plane or control plane.
· The data volume is reported as one single number. 



Based on the RAN2 requirements, the following can be observed. 
Observation 1: DV(data volume) in msg 3 indicates the amount of CP data (including SMS) and NAS signaling data volume.
Observation 2: For NB-IoT UE, the data volume reporting should be supported in UP CIoT EPS optimization as well as CP CIoT EPS optimization.


2.3.	Data volume reporting and UP CIoT EPS optimization
According to resume procedure in subcluase 5.3.1.3 in [5], upon trigger of a procedure using an initial NAS message when in EMM-IDLE mode with suspend indication, UE-NAS layer is pending the initial NAS message and provide RRC establishment cause and call type. The pending initial NAS message is provided upon indication from the lower layers that the RRC connection has been resumed when in EMM-IDLE mode with suspend indication.
	[bookmark: _Toc477528742]5.3.1.3	Suspend and resume of the NAS signalling connection
Suspend of the NAS signalling connection can be initiated by the network in EMM-CONNECTED mode when user plane CIoT EPS optimization is used. Resume of the suspended NAS signalling connection is initiated by the UE.
In the UE, when user plane CIoT EPS optimization is used:
-	…
-	Upon trigger of a procedure using an initial NAS message when in EMM-IDLE mode with suspend indication, the UE shall request the lower layer to resume the RRC connection. In this request to the lower layer the NAS shall provide to the lower layer the RRC establishment cause and the call type according to annex D of this document;
-	Upon indication from the lower layers that the RRC connection has been resumed when in EMM-IDLE mode with suspend indication, the UE shall enter EMM-CONNECTED mode. If the pending NAS message is:
…



However, due to the pending the initial NAS message in the UE-NAS layer, the UE-AS layer does not calcluate data volume of the initial NAS message because the initial NAS message is not provided when UE-AS layer sends msg3. 


Figure 3. Data volume reporting and UP CIoT EPS optimization

Observation 3: The data volume reporting cannot be supported in UP CIoT EPS optimization due to pending the initial NAS message including CP data, SMS and NAS signaling in UE-NAS layer. 
This scenario described in the figure 3 is captured in [2] as follows. In the scenario, the data volume reporting is expected to be supported. However, it cannot be realized due to observation 3. 
	[bookmark: _Toc470095100]4.5	Data available for transmission for NB-IoT
For the purpose of MAC Data Volume and Power Headroom reporting, the NB-IoT UE shall consider the following as data available for transmission in the RRC layer:
-	For SDUs to be submitted to lower layers:
-	the SDU itself, if the SDU has not yet been processed by RRC, or
-	the PDU if the SDU has been processed by RRC; or
-	The data available for transmission in upper layers not submitted to the RRC layer.



Thus, to support Data volume reporting in UP CIoT EPS optimization, the data volume information of the initial NAS message including CP data, SMS and NAS signalling to be provided to lower layers before the UE-AS layer performs the data volume reporting. 
Proposal 1: For NB-IoT UE, upon trigger of a procedure using an initial NAS message when in EMM-IDLE mode with suspend indication, the UE-NAS layer provides to lower layers data volume information of the initial NAS message including CP data, SMS and NAS signaling.
3.	Conclusion
In this document, we analyse how the UE-NAS layer support the Data volume reporting between UE-AS layer and eNB. 
Observation 1: DV(data volume) in msg 3 indicates the amount of CP data (including SMS) and NAS signaling data volume.
Observation 2: For NB-IoT UE, the data volume reporting should be supported in UP CIoT EPS optimization as well as CP CIoT EPS optimization.
Observation 3: The data volume reporting cannot be supported in UP CIoT EPS optimization due to pending the initial NAS message including CP data, SMS and NAS signaling in UE-NAS layer. 
Proposal 1: For NB-IoT UE, upon trigger of a procedure using an initial NAS message when in EMM-IDLE mode with suspend indication, the UE-NAS layer provides to lower layers data volume information of the initial NAS message including CP data, SMS and NAS signaling.
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Annex A:	control plane service request (TS 24.301)

[bookmark: _Toc477529221]8.2.33	CONTROL PLANE SERVICE REQUEST
[bookmark: _Toc477529222]8.2.33.1	Message definition
This message is sent by the UE to the network when the UE is using EPS services with control plane CIoT EPS optimization. See table 8.2.33.1.
Message type:	CONTROL PLANE SERVICE REQUEST
Significance:		dual
Direction:			UE to network
Table 8.2.33.1: CONTROL PLANE SERVICE REQUEST message content
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator
9.2
	M
	V
	1/2

	
	Security header type
	Security header type
9.3.1
	M
	V
	1/2

	
	Control plane service request message identity
	Message type
9.8
	M
	V
	1

	
	Control plane service type
	Control plane service type
9.9.3.47
	M
	V
	1/2

	
	NAS key set identifier
	NAS key set identifier
9.9.3.21
	M
	V
	1/2

	78
	ESM message container
	ESM message container
9.9.3.15
	O
	TLV-E
	3-n

	67
	NAS message container
	NAS message container 
9.9.3.22
	O
	TLV
	4-253

	57
	EPS bearer context status
	EPS bearer context status
9.9.2.1
	O
	TLV
	4

	D-
	Device properties
	Device properties
9.9.2.0A
	O
	TV
	1
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