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1. Introduction
In last NB-IoT AH meeting, the NB-IoT data volume indication was discussed, and the following agreement was made. 

	· A data volume indication, indicating the data volume for subsequent transmission(s) on SRB or DRB which may not yet be established, can be sent in MSG3. It is FFS if it is always sent or just under certain conditions.


In this contribution, we analyse when and how the volume indication could be sent.
2. Discussion
In NB-IoT, the volume indication should indicate the amount of data on only one radio bearer, i.e. SRB1 small data volume with solution 2 and DRB data volume with solution 18. Considering the low cost UE requirement,  it should be aim to use the same mechanism for both the two solutions, i.e. at least it should not be separately treated for solution 2 and solution 18.

Proposal 1: Common volume indication mechanism should be designed for solution 2 and solution 18.
There are two aspects to be considered for the design of volume indication mechanism: when to send, and how to construct volume indication.
2.1. When to send volume indication
NB-IoT is mainly designed for small data amount and low data throughput traffic. It’s unnecessary to periodically report the UE buffer status because most of the traffic is to be discontinuous traffic in NB-IoT. Therefore, we think it is sufficient to report the buffer status just once for UL at a given data transmission session.
As agreed in RAN2 meeting, msg3 can be used for indicating the amount of traffic on SRB1 considering NAS message (solution 2) or DRB data (solution 18).  By letting eNB aware of UL data volume assists the eNB to grant UL resources as early as possible, that would support in UE power saving as the UE may go to DRX sleep or RRC_IDLE upon the transmission of the last packet.  In NB-IoT, msg3 could be used for sending RRCConnectionRequest or RRCConnectionReestablishmentRequest (FFS). Wherein, RRCConnectionRequest is mainly used for initial access procedure or resume procedure (only applicable in solution 18); if agreed, RRCConnectionReestablishmentRequest may  be used for re-establishment procedure or resume procedure (FFS, only applicable for solution 18). 
Therefore, data volume could potentially be indicated together with initial access, re-establishment, and resume procedures. In our consideration, the volume indication can be sent in all the above scenarios, because of the following reasons:

1) It’s necessary for eNB to know the UE buffer status early as possible;

2) The initial access, re-establishment, and resume procedures would not be needed frequently due to traffic pattern and low mobility in NB-IoT. If volume indicator is included in these messages, it will not bring unacceptable signalling overhead overall as the message transmission is infrequent. 
3) If the volume indication is included in msg3, that could be applied to both solution 2 and solution 18.
Proposal 2: Volume indication can be sent in msg3 for NB-IoT.
2.2. How to construct the volume indication
In last NB-IoT AH meeting, RAN1 has agreed that Msg3 sizes up to 64 bits at the physical layer can be supported under all conditions (coverage, operation mode, and subcarrier spacing). Msg3 size for NB-IoT was discussed in an email discussion in RAN2. Recommendation of the email discussion outcome and the RAN2, agreements on msg3 size would define how much space is left for the transmission of data volume indicator in msg3. Considering that the data volume indicator should be designed to carry size of NAS message (for solution2) and DRB buffer status for solution 18, a new data volume indication should be designed taking into account the requirement of NB-IoT applications and solutions.

Generally, there’re two potential ways to include data volume indication in msg3. 
· Option1: Providing data volume indication as a part of RRC message. Add content into RRCConnectionRequest or RRCConnectionReestablishmentRequest message.
i.e. data volume indication content in RRC messages is optional content for NB-IoT UE.

· Option2: providing data volume indication as new MAC CE. Define new MAC CE to indicate the amount of UL data.

With Option1, RRC messages required modifying. Furthermore, the UE behaviour is needed specifying with respect to the new information. 

With Option2, the modification to specification is  bit simpler than that of option1.  However this may result in consuming more bits to convey the data volume information depending on the design. From implementation perspective, the complexity and flexibility of the two options could be argued either way; option 1 to be better than option 2 or option 2 to be better than option1. Option 2 at least follows current LTE principle for transmitting user plane assistance information. 

Proposal 3: RAN2 to discuss how to transmit data volume indicator either using RRC messages or using new MAC CE in msg3. 
3. Conclusion
Based on the analysis, it is proposed that:
Proposal 1: Common volume indication mechanism should be designed for solution 2 and solution 18.
Proposal 2: Volume indication can be sent in msg3 for NB-IoT.
Proposal 3: RAN2 to discuss how to transmit data volume indicator either using RRC messages or using new MAC CE in msg3.
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