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1.	Introduction
In NB-IOT Ad-hoc meeting, RAN2 agreed that the UE sends a data volume indicator (DVI) in order to inform the eNB of the amount of data to be transmitted on a radio bearer which is not yet established, it is not yet decided the exact format of DVI or the layer to generate DVI though [1].
In this contribution, we discuss how the UE sends DVI by taking the size of UL grant for Msg3 into account.  

2.	Discussion
Currently, MAC performs Buffer Status Reporting (BSR) by sending a BSR MAC CE. As BSR is to inform the eNB of data available for transmission in PDCP and RLC, PDCP and RLC indicate the amount of data available for transmission to MAC. 
Both of BSR and DVI aim at reporting the amount of data to the eNB. However, DVI is different from BSR in that DVI informs the eNB of amount of data which is not stored in PDCP/RLC because the radio bearer is not yet established. In this sense, there can be a couple of options in realizing DVI including:
Option 1. RRC calculates the amount of data, includes DVI in RRCConnectionRequest message, and delivers RRCConnectionRequest message including DVI to lower layer.
In Option 1, RRC generates DVI by calculating the amount of data to be transmitted via a radio bearer which is not yet established. The size of DVI would be 1 octet. Then, RRC includes DVI in RRCConnectionRequest message and delivers it to lower layer via SRB0.
From MAC point of view, MAC receives only one CCCH SDU from upper layer, hence, adds one MAC subheader indicating CCCH SDU. The only difference compared to the legacy is that the size of CCCH SDU would be 8 octets for Msg3 (7 octets RRCConnectionRequest + 1 octet MAC subheader).
Regarding the LCID value for CCCH SDU, as the eNB would know that NB-IOT UE performs RA procedure by its RA preamble and/or RACH resource, the current LCID value for CCCH SDU (00000 or 01011) can still be used for the increased size of CCCH SDU. However, as CCCH SDU size is increased and 1 octet MAC subheader doesn’t include L field, a new LCID value may be needed in order to indicate the increased size of CCCH SDU.
· Pros: 
· There is no RAN1 impact because the size of Msg3 including DVI and RRCConnectionRequest will be 8 octets [2].
· There is no interaction between RRC and MAC.
· Impact on MAC can be minimized, i.e., no need to introduce a new type of BSR (DVI).
· Cons: 
· The RRCConnectionRequest message needs to be updated to include DVI.
· New LCID may be needed. 
Option 2. RRC indicates the amount of data to MAC and MAC reports DVI together with CCCH SDU in Msg3.
In Option 2, RRC indicates the amount of data to MAC. Then, MAC generates DVI MAC CE which would be 1 octet and includes DVI MAC CE and CCCH SDU in the same MAC PDU for Msg3.
In MAC, a DVI trigger condition, a new DVI MAC CE, and relative priorities for DVI should be specified.
As a new MAC CE, i.e., DVI MAC CE, is to be introduced, a new LCID is required for DVI MAC CE. However, given that the UE sends DVI MAC CE only when reporting the amount of data of radio bearer which is not yet established, we don’t expect that the UE sends only DVI MAC CE without RRC message. In this sense, following options can further be considered:
Option 2-1. One new LCID for DVI MAC CE
One new LCID is allocated for DVI MAC CE. Then, the size of Msg3 including DVI MAC CE and CCCH SDU will be 9 octets (6 octets CCCH SDU + 1 octet DVI MAC CE + 2 octets MAC subheaders). 
· Pros: 
· The current RRCConnectionRequest message can be reused.
· Cons: 
· There is RAN1 impact because the size of Msg3 including DVI MAC CE and CCCH SDU will be 9 octets exceeding 8 octets [2]. 
· Interaction between RRC and MAC is needed.
· A new type of BSR, i.e., DVI, needs to be introduced in MAC, i.e., to specify DVI trigger condition, introduce a new DVI MAC CE.
· A new LCID is allocated for DVI MAC CE.
Option 2-2. One new LCID for DVI MAC CE+CCCH SDU
Alternatively, a new LCID can be allocated for the combination of DVI MAC CE and CCCH SDU. Then, the size of Msg3 including DVI MAC CE and CCCH SDU will be 8 octets (6 octets CCCH SDU + 1 octet DVI MAC CE + 1 octet MAC subheader). 
One may say that an LCID should be allocated for one type of data or one logical channels as in the legacy. However, as long as the LCID clearly identifies what are carried in the MAC PDU, there seems to be no harm to allocate the LCID for a combination of data.
· Pros: 
· The current RRCConnectionRequest message can be reused.
· There is no RAN1 impact because the size of Msg3 including DVI MAC CE and CCCH SDU will be 8 octets [2]. 
· Cons: 
· Interaction between RRC and MAC is needed.
· A new type of BSR, i.e., DVI, needs to be introduced in MAC, i.e., to specify DVI trigger condition, introduce a new DVI MAC CE.
· A new LCID is allocated for DVI MAC CE+CCCH SDU.

All the options require specification effort in either RRC or MAC. However, option 2-1 requires 2 octets for DVI MAC CE which results in 9 octets of Msg3 and brings RAN1 impact as well. Thus, option 2 is not preferred. 
From RAN2 point of view, option 2-2 would have a big impact on MAC in order to specify a new DVI operation and the interaction between RRC and MAC while option 1 would only require an update of RRCConnectionRequest message to include DVI. Thus, option 1 is preferred in terms of specification impact. Therefore, we propose that,
Proposal. RRCConnectionRequest message is updated to include DVI.
With the proposal, RAN2 can further discuss whether a new LCID needs to be used for the updated RRCConnectionRequest message.

3.	Conclusion
In this contribution, we look into the details of Data Volume Indicator (DVI) by considering the resulting Msg3 size when including DVI in Msg3. In order to minimize the impact on the specification, we propose:
Proposal. RRCConnectionRequest message is updated to include DVI.
With the proposal, RAN2 can further discuss whether a new LCID needs to be used for the updated RRCConnectionRequest message.
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