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1. Introduction
Some agreements were made for DVI/BSR on RAN2 #93bis meeting as follows:
	· 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.
· RAN2 to agree that a 4-bit DVI is to be accommodated within msg 3.
· We use NB-IoT specific DVI/PHR for MSG3, and use LTE BSR for non-MSG3 cases.

· For NB-IoT we consider a subset of LTE BSR support, the subset is FFS. 

· We put the NB-IoT-specific DVI/PHR functionality in MAC.
· Only a Short BSR is supported for NB-IOT (no long BSR). 
· Value ranges is FFS.


Based on above agreements, following Msg3 structure is proposed in [1].
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From the contributions [1,3,4,5] proposed on RAN2 NB-IoT Ad-hoc Meeting#2, DVI has the similar functions as the Buffer Size field in BSR[2]:

1. It is an index rather than the actual buffer size in order to save space. 
2. It includes all data that is available for transmission in the RLC layer and in the PDCP layer. 

3. The size of the RLC and MAC headers are not considered in the buffer size computation.
Due to above #3, eNB can only grant an approximate buffer size to UE. Table 1 [3] gives the mapping between DVI indexes and the buffer size levels. 
Table 1: Buffer size levels for DVI

	Index
	Buffer Size (BS) value [bytes]
	Index
	Buffer Size (BS) value [bytes]

	0
	BS = 0
	8
	200 < BS <= 307

	1
	0 < BS <= 10
	9
	307 < BS <= 471

	2
	10 < BS <= 24
	10
	471 < BS <= 722

	3
	24 < BS <= 36
	11
	722 < BS <= 1108

	4
	36 < BS <= 55
	12
	1108 < BS <= 1700

	5
	55 < BS <= 85
	13
	1700 < BS <= 2607

	6
	85 < BS <= 130
	14
	2607 < BS <= 4000

	7
	130 < BS <= 200
	15
	BS > 4000


For a DVI from UE, the granted buffer size depends on the specific eNB implementation. Normally eNB will grant a big enough buffer size to UE, otherwise UE has to send BSR again if the granted buffer cannot hold the actual MAC frame.
We can say above DVI procedure works in “DVI index mode”. DVI index mode handles multiple data flows with different priorities efficiently. For example, suppose a UE applied the resource for buffered packets and is waiting for the grant from eNB, in the meanwhile a higher priority packet comes in. UE should fill this higher priority packet in the MAC frame first, and the bufferred packets can be segmented by RLC and fill in the rest space in the MAC frame.
However, this work mode is not efficent for some IoT applications. In this contribution, we discuss this issue and propose a new work mode. 
2. Discussion
2.1. Short Packet IoT Applications
Many IoT applications are featured as low cost and low throughput. For example, a sensor to monitor the temperature only needs to send a few bytes at each scheduled report time, so the packet is very short and no multiple prioritied data flows. 
Suppose DVI index mode is applied and the RLC bufferred packet is 12 bytes, 

1. UE converts 12 bytes buffer size to DVI=2
2. eNB receives DVI=2 and grants 24 bytes
3. UE gets the grant. RLC starts to frame the packet and finds no need to segment the packets

4. RLC adds 2 bytes RLC AMD header (frame length = 14 bytes)
5. MAC adds 2 bytes MAC header (frame length = 16 bytes)

6. MAC pads the rest 8 bytes and deliver the 24 bytes frame to PHY (8/24=25% space is wasted)
Observation 1: Currently proposed DVI work mode is not efficient for Short Packet IoT application because it may waste resource both on software and bandwidth.  
Observation 2: UE RLC can be simplified since no segmentation is needed for Short Packet IoT application.
2.2. Short Packet Mode for DVI and RCL on UE
Based on above analysis and observations, we propose a new work mode (Short Packet Mode) for Short Packet IoT application.
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Figure 2: DVI in Msg3
Proposal 1: Introduce a Short Packet Mode for DVI and RCL on UE. As shown in Figure 2, bit “I” toggles Short Packet Mode and Index Mode. In Short Packet Mode: 
(1) DVI holds a packet’s final frame size (= Packet Payload + RLC_hearder + MAC_header).
(2) eNB grants the requested buffer size (= DVI value). Table 1 is no need here.
(3) Extend DVI field length to 8 bits to request maximal 256 bytes.
Proposal 2: UE RLC in Short Packet Mode can be simplified and remove the segmentation function. 

3. Conclusion
This contribution discusses the existing proposals on DVI for NB-IoT and got following observations:
Observation 1: Currently proposed DVI work mode is not efficient for Short Packet IoT application because it may waste resource both on software and bandwidth.  

Observation 2: UE RLC can be simplified since no segmentation is needed for Short Packet IoT application.
Based on above analysis and observations, following proposals are made:
Proposal 1: Introduce a Short Packet Mode for DVI and RCL on UE. As shown in Figure 2, bit “I” toggles Short Packet Mode and Index Mode. In Short Packet Mode: 

(1) DVI holds a packet’s final frame size (= Packet Payload + RLC_hearder + MAC_header).

(2) eNB grants the requested buffer size (= DVI value). Table 1 is no need here.

(3) Extend DVI field length to 8 bits to request maximal 256 bytes.

Proposal 2: UE RLC in Short Packet Mode can be simplified and remove the segmentation function. 
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