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1 Introduction

In RAN2#93bis meeting, we discussed NB-IOT MAC topics on DVI and BSR. Both of them are about the buffer status reporting for uplink transmission. In this paper, issues left FFS are further studied.
2 Discussion

2.1 DVI in MSG3
Regarding data volume indicator, the following agreements were made in RAN2 #93bis
	· 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


Similar to the 6-bit BSR, the buffer size levels need to be defined for the newly introduced 4-bit DVI. We see two options.
Option 1: Reuse buffer size table in TS 36.321 up to Index 15

· Buffer sizes up to 91 and 181 bytes can be reported by the second highest index, using normal and extended BSR, respectively.

· According to the NB-IOT TBS table defined by RAN1, maximum TB can be 2536 bits (317 bytes). Then highest index may be needed to report the size of a buffer containing only a single TB.
Option 2: Re-define the value range (buffer size) reported by each DVI level
· For better spacing between 0 and maximum TBS, the formula based on exponential rule in [1] can be used.
	p = ( Bmax / Bmin) 1 / (N-1) – 1

Bk = (Bmin( (1 + p) k-1 ( 
where (for NB-IOT)
Bmin = 10 bytes 
Bmax = (TBSmax ( 16) / 8 = 5072 bytes ~ 5 Kbyte 
N = 14
TBSmax = 317bytes


Based on the formula above, the buffer size table for 4-bit DVI is given by the table below.
Table 1
Buffer size table for 4-bit DVI
	Index
	Buffer Size (BS) value [bytes]
	Index
	Buffer Size (BS) value [bytes]

	0
	BS = 0
	8
	177 < BS <= 284

	1
	0 < BS <= 10
	9
	284 < BS <= 459

	2
	10 < BS <= 17
	10
	459 < BS <= 739

	3
	17 < BS <= 27
	11
	739 < BS <= 1192

	4
	27 < BS <= 42
	12
	1192 < BS <= 1922

	5
	42 < BS <= 68
	13
	1922 < BS <= 3010

	6
	68 < BS <= 110
	14
	3010 < BS <= 5000

	7
	110 < BS <= 177
	15
	BS > 5000


Option 2 seems better, as it is designed for the TBS of NB-IOT.
Proposal 1:

Buffer size levels are redefined for the 4-bit DVI carried by MSG3 for NB-IOT.
2.2 BSR
In RAN2#93bis meeting, the following agreements and FFS items were made regarding BSR for NB-IOT.
	· BSR retransmission is supported for NB-IOT (We also support infinity value for reTxBSR-Timer).
· Periodic BSR is supported for NB-IOT.
· For NB-IoT all logical channels belong to one LCG that do not need to be configured by RRC. This LCG comprises both SRB and DRB. 

· Exact signalling format is FFS.
· Value ranges is FFS.


2.2.1 MAC CE format
Considering the MAC CE format for buffer status reporting after MSG3, we see two options.
Option 1: 6-bit BSR
· MAC CE for short BSR can be reused.
· Since there is only one LCG in NB-IOT, the LCG ID filed can be set as some default value, e.g. ‘00’.

· Buffer size levels follow Table 6.1.3.1-1 in TS 36.321.
Option 2: 4-bit BSR (=DVI)
· Define a new MAC CE consisting of 4-bit DVI and 4 reserved bits.
· Use buffer size levels for 4-bit DVI.
Option 1 allows reporting bigger amount of required UL grant, and is preferred since BSR after MSG3 is supported due to the need of continuous transmission, which may contain not only small data.
Proposal 2:
For NB-IOT, reuse the MAC CE and buffer size levels of short BSR.
2.2.2 BSR timer value ranges
Considering the narrower band and longer transmission time of PDCCH and PDSCH, both reTxBSR-Timer and periodicBSR-Timer should be extended. Also infinity value is supported for reTxBSR-Timer, as agreed in RAN2#93bis meeting. Our proposed values for BSR timers are given in Table 2. Notice that although BSR timers are extended, they are still in units of subframes instead of PDCCH period (pp), which may results in very long BSR timers in some cases. For reTxBSR-Timer, this ensures that only recent buffer status is reported in BSR retransmission. For periodicBSR-Timer, this allows UE o send BSR in reasonable period.
Table 2
BSR Timers

	Parameter
	LTE
	NB-IOT

	reTxBSR-Timer
	{sf320, sf640, sf1280, sf2560, sf5120, sf10240, spare2, spare1}
	{sf640, sf1280, sf2560, sf5120, sf10240, sf20480, infinity, spare1}

	periodicBSR-Timer
	{sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity, spare1}
	{sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, sf5120, sf10240, infinity, spare1}


Proposal 3:

Extend reTxBSR-Timer and periodicBSR-Timer for NB-IOT.
3 Conclusion

It is proposed to discuss and decide on the following proposals:
Proposal 1:

Buffer size levels are redefined for the 4-bit DVI carried by MSG3 for NB-IOT.
Proposal 2:
For NB-IOT, reuse the MAC CE and buffer size levels of short BSR.
Proposal 3:

Extend reTxBSR-Timer and periodicBSR-Timer for NB-IOT.
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