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1 Introduction
In NB-IoT 93bis meeting [1], the content on DVI, PHR and BSR were discussed and there are some agreements as follows:
MSG 3

· 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.
· RAN2 to agree that a 4-bit DVI is to be accommodated within msg 3
PHR
· PHR 2 bits is included in MSG3
MAC/RLC
· We use NB-IoT specific DVI/PHR for MSG3, and use LTE BSR for non-MSG3 cases.
· We put the NB-IoT-specific DVI/PHR functionality in MAC
· Only a Short BSR is supported for NB-IOT (no long BSR). 
· Same text as for legacy LTE in 36.321 on BSR trigger new data and high priority data is used for NB-IOT. 
· all data belongs to the same priority for NB-IOT wrt BSR triggering. 
· BSR retransmission is supported for NB-IOT (We also support infinity value for reTxBSR-Timer)
· Periodic BSR is supported for NB-IOT
· Padding BSR is supported for NB-IOT
· Reuse BSR cancellation mechanism, with the difference that a padding BSR can cancel a pending regular or periodic BSR (i.e. the NOTE about padding BSR and cancellation is not applicable 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. 
RACH

· We introduce the concept of PDCCH period.

RLC
· RAN2 assumes 1500 octets max PDU size for application layer, both for IP and Non-IP, for UL and DL, both for CIOT CP optimization (NAS SDU) and UP optimizations (PDCP SDU). 

· 4 kbytes is the layer 2 buffer size for NB-IOT.
This paper describes the PHR+DVI MAC control element and BSR MAC control element, presents the value volume levels for DVI, and finally provides the extended timers related to BSR. This paper is resubmission of R2-163229.
2 Discussion

2.1 PHR+DVI MAC CE
In RAN2#93bis meeting, it has been agreed that NB-IoT specific DVI/PHR for MSG3 is introduced and the functionality is put in MAC level. As discussed in [2], it is reasonable to put DVI and PHR in MAC as one byte when the LCID is CCCH in Msg3. It can be regarded as a new MAC CE without standalone MAC CE sub-header. It has also been agreed that the DVI field for Msg3 is 4 bits. The PHR field is 2 bits. Then the fields for the Msg3 can be shown in the following. 
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Proposal 1: A new MAC CE carrying PHR/ DVI in Msg3 is introduced as shown in Figure1. 
2.1.1 Power Headroom levels for PHR

The length of the Power Headroom (PH) field is 2 bits. The reported PH and the corresponding power headroom levels are shown in Table 1 below (the corresponding power measured values is defined in RAN4 spec). 

 Table 1: Power Headroom levels for PHR
	PH
	Power Headroom Level

	0
	POWER_HEADROOM_0

	1
	POWER_HEADROOM_1

	2
	POWER_HEADROOM_2

	3
	POWER_HEADROOM_3


2.1.2 Data volume levels for DVI
DVI is always carried with Msg3. It has been agreed the max PDU size for application layer is assumed to 1500 octets. It can be regarded as an upper bound for Data volume levels for DVI. To align with TBS (byte) table from RAN1, we can give data volume levels for DVI in Table 3.
Table 2: TBS for UL transmission
	　
	1
	2
	3
	4
	5
	6
	8
	10

	0
	2
	4
	7
	11
	15
	19
	26
	32

	1
	3
	7
	11
	18
	22
	26
	32
	43

	2
	4
	9
	18
	22
	26
	32
	41
	53

	3
	5
	13
	22
	26
	32
	41
	55
	71

	4
	7
	15
	26
	32
	41
	51
	69
	87

	5
	9
	18
	28
	41
	53
	63
	85
	109

	6
	11
	22
	32
	49
	63
	75
	101
	125

	7
	13
	28
	41
	59
	73
	89
	125
	N/A

	8
	15
	32
	49
	67
	85
	101
	N/A
	N/A

	9
	17
	37
	57
	77
	97
	117
	N/A
	N/A

	10
	18
	41
	63
	85
	109
	125
	N/A
	N/A

	11
	22
	47
	73
	97
	125
	N/A
	N/A
	N/A

	12
	26
	55
	85
	125
	N/A
	N/A
	N/A
	N/A


Table 3: Data volume levels for DVI
	Index
	Data Volume (DV) value [bytes]
	Index
	Data Volume (DV) value [bytes]

	0
	DV = 0
	8
	67 < DV <= 91

	1
	0 < DV <= 10
	9
	91 < DV <= 125

	2
	10 < DV <= 14
	10
	125 < DV <= 200

	3
	14 < DV <= 19
	11
	200< DV <= 321

	4
	19 < DV <= 26
	12
	321 < DV <= 515

	5
	26 < DV <= 36
	13
	515 < DV <= 826

	6
	36 < DV <= 49
	14
	826 < DV <= 1500

	7
	49 < DV <= 67
	15
	DV > 1500


2.2 BSR MAC CE
In RAN2#93bis meeting, it has also been agreed that LTE BSR is used for non-MSG3 cases and only short BSR is supported. The short BSR MAC CE and its corresponding MAC subheader in LTE can be reused. Since all logical channels belong to one LCG in NB-IoT, a fixed LCG ID can be defined, such as 00. 
We can also reuse the BSR table (Table 6.1.3.1-1 in [3]) in LTE. The table can cover the Maximum buffer size (4 Kbytes) of Layer 2, and the lager index can be used for further extension.

Proposal 2: The short BSR MAC CE and BSR table in LTE are reused and LCG ID is fixed to ‘00’ for NB-IoT. 
2.4 BSR related timers
RRC controls BSR reporting mainly by configuring the two timers:  periodicBSR-Timer and retxBSR-Timer. When periodicBSR-Timer expires, it will trigger the “Periodic BSR”. And when retxBSR-Timer expires, it will trigger the “Regular BSR”. The values of the two timers in LTE are in number of sub-frames and shown as follows.

PeriodicBSR-Timer-r12 ::=




ENUMERATED {













sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80,













sf128, sf160, sf320, sf640, sf1280, sf2560,













infinity, spare1}

RetxBSR-Timer-r12 ::=






ENUMERATED {













sf320, sf640, sf1280, sf2560, sf5120,













sf10240, spare2, spare1}
In last meeting, PDCCH Period (PP) was introduced, and it can avoid a lot of coverage level specific configuration by the network, which would result in very large timer ranges. Considering the start time of the two timers are related to the UL grant indicated by PDCCH and the physical layer design, the values of the two timers should be extended in number of PPs. 
And in RAN2#93bis retxBSR-Timer was discussed and agreed that infinity value is supported. The extended periodBSR-Timer and retxBSR-Timer are shown as follows:
PeriodicBSR-Timer-r12 ::=




ENUMERATED {













pp5, pp10, pp16, pp20, pp32, pp40, pp64, pp80,













pp128, pp60, pp320, pp640, pp1280, pp2560,













infinity, spare1}

RetxBSR-Timer-r12 ::=






ENUMERATED {













pp320, pp640, pp1280, pp2560, pp5120,













pp10240, infinity, spare1}
Proposal 3: PeriodicBSR-Timer and retxBSR-Timer should be extended in number of PPs, e.g. PeriodicBSR-Timer-r12 ::=
ENUMERATED {pp5, pp10, pp16, pp20, pp32, pp40, pp64, pp80,pp128, pp60, pp320, pp640, pp1280, pp2560, infinity, spare1}, RetxBSR-Timer-r12 ::=ENUMERATED { pp320, pp640, pp1280, pp2560, pp5120, pp10240, infinity, spare1}.
3 Summary
This paper provides the following proposals:
Proposal 1: A new MAC CE carrying PHR/ DVI in Msg3 is introduced as shown in Figure1.

Proposal 2: The short BSR MAC CE and BSR table in LTE are reused and LCG ID is fixed to ‘00’ for NB-IoT. 
Proposal 3: PeriodicBSR-Timer and retxBSR-Timer should be extended in number of PPs, e.g. PeriodicBSR-Timer-r12 ::=
ENUMERATED {pp5, pp10, pp16, pp20, pp32, pp40, pp64, pp80,pp128, pp60, pp320, pp640, pp1280, pp2560, infinity, spare1}, RetxBSR-Timer-r12 ::=ENUMERATED { pp320, pp640, pp1280, pp2560, pp5120, pp10240, infinity, spare1}.
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Figure 1 The  Msg3 format showing PHR and DVI
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