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1. Introduction
In RAN2 #93 meeting, the NB-IoT data volume indication was discussed [1], and the following agreements were made. 

	· Volume indication can be sent in msg3 for NB-IoT.

· Common volume indication mechanism should be designed for solution 2 and solution 18.


In this contribution, we analyse how the volume indication could be constructed.
2. Discussion
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. 
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). It is also possible that new RRC message is used for RRC connection resumption and this depends on the RAN2 discussion.
Generally, there are 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(FFS) or new RRC message for connection resumption (FFS).
i.e. data volume indication content in RRC messages is configured for NB-IoT UE.

Here, two possible ASN.1 structure should be considered taking RRCConnectionRequest message as an example. ( the use of RRCConnectionReestablishmentRequest message or new RRC message is similar):
Assuming 4 bits will be used for volume indication via RRC message.

Note: the exact number of bits should be discussed depending on the requirement of application, and a new volume level table similar as “buffer size levels for BSR table” in [2] may be required. 
Option1-1: based on Bit string 

-- ASN1_NB_START

RRCConnectionRequest-NB-r13 ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-NB-r13


RRCConnectionRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-NB-r13-IEs ::=

SEQUENCE {
dataVolumeIndication-NB-r13             BIT STRING (SIZE (4)),
}

-- ASN1_NB_STOP

Note: Bit string value indicates the actual data volume level of 1 to level 16, e.g. 0001 corresponds to level 1, 1111 corresponds to level 16, etc.
Option1-2: Using Enumerated type

-- ASN1_NB_START

RRCConnectionRequest-NB-r13 ::=

SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-NB-r13


RRCConnectionRequest-NB-r13-IEs,



criticalExtensionsFuture


SEQUENCE {}


}

}

RRCConnectionRequest-NB-r13-IEs ::=

SEQUENCE {
dataVolumeIndication-NB-r13             ENUMERATED{ lvl1, lvl2, lvl3, lvl4, lvl5,
lvl6, lvl7, lvl8, lvl9, lvl10,

lvl11, lvl12, lvl13, lvl14, lvl15,

lvl16},
}

-- ASN1_NB_STOP

· Option2: providing data volume indication as a new MAC CE. Define a new MAC CE to indicate the amount of UL data.
In NB-IoT, there is only one radio bearer is set up for data transmission, which means it’s no need to indicate the LCG ID when indicating the data volume of the radio bearer. The volume indication could be designed by referring to the structure of short BSR MAC control element(Figure 6.1.3.1-2, [2]), and, at most 6 bits could be used for the indicating the buffer level (Table 6.1.3.1-1, [2]). Considering that the volume indication should be designed to carry size of NAS message (for solution2) and DRB buffer for solution 18, the granularity of volume indication should be designed taking into account the requirement of NB-IoT applications.
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Figure-1 Short BSR MAC control element
There are two possible way forward for option2: 

Option2-1: Reusing the legacy short BSR structure as the volume indication structure (Figure-1). It seems the simplest way and no much specification work to do. Furthermore, this structure can take care of the forward compatibility for possible multiple logical channel extension ( more than one DRBs) for NB-IoT in the future release. However, legacy BSR level has the value of 0 to 63 using 6 bits, which corresponding to buffered data amount of 0 to more than 150000 bits (Table 6.1.3.1-1, [2]). The data amount for NB-IoT traffic is small, therefore use of short BSR MAC CE structure may result in over specification for data volume indication and same level of granularity as legacy BSR is not necessary for NB-IoT traffic. 
Option2-2: Designing a new format for volume indication. 1-Byte structure is sufficient for indicating the NB IoT data volume. With this new format, more flexibility can be seen compare to the legacy method, e.g. part of bits for volume and part of bits for other information, such as LCG ID, or reserved for future use, etc. however, a new volume indicator format also requires new table for amount of data volume. This results in some speciifcation modification compared to reuse of leagcy short BSR MAC CE for volvuem indication. 
In short, With Option1, higher efficiency and flexibility are seen than that of the option 2. Option 1 results in fewer bits for the volume indication. However, RRC messages require to be modified. Furthermore, the UE behaviour is needed specifying with respect to the new information. Option2 may result in consuming more bits than option1. A new UE behaviour for constructing volume indication MAC CE should be specified.

Msg3 size has been discussed during past meetings and the size of msg3 is not unlimited. Therefore, saving of msg3 size is recommended. From this perspective, the RRC solution (option1) is preferable for volume indication in NB-IoT.
Proposal 1: RAN2 agree that using RRC messages in msg3 to transmit data volume indicator. 
Considering the small amount of data involved in NB-IoT and limited message size for msg3, we think 4-5 bits would be sufficient for volume indicator. 

Referring to “buffer size levels for BSR tables” (see annex), if using 4bit structure for volume indication and using legacy tables, up to 91 byte or 181 bytes could be indicated as volume size with use of legacy buffer status tables.  The values up to 1132 byte or 4940 bytes could be indicated if 5bits structure is used. Basically this is the use of subset of entries of the legacy buffer status tables for NB-IoT data volume indication. However if these values are not sufficient, a new table is required to be designed for NB-IoT data volume indication. 

Proposal 2: RAN2 to discuss the need for a new volume indication level table for NB-IoT. 
3. Conclusion
Based on the analyses, it is proposed that:
Proposal 1: RAN2 agree that using RRC messages in msg3 to transmit data volume indicator.
Proposal 2: RAN2 to discuss the need for a new volume indication level table for NB-IoT.
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5. Annex [2]
Table 6.1.3.1-1: Buffer size levels for BSR

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

	0
	BS = 0
	32
	1132 < BS <= 1326

	1
	0 < BS <= 10
	33
	1326 < BS <= 1552

	2
	10 < BS <= 12
	34
	1552 < BS <= 1817

	3
	12 < BS <= 14
	35
	1817 < BS <= 2127

	4
	14 < BS <= 17
	36
	2127 < BS <= 2490

	5
	17 < BS <= 19
	37
	2490 < BS <= 2915

	6
	19 < BS <= 22
	38
	2915 < BS <= 3413

	7
	22 < BS <= 26
	39
	3413 < BS <= 3995

	8
	26 < BS <= 31
	40
	3995 < BS <= 4677

	9
	31 < BS <= 36
	41
	4677 < BS <= 5476

	10
	36 < BS <= 42
	42
	5476 < BS <= 6411

	11
	42 < BS <= 49
	43
	6411 < BS <= 7505

	12
	49 < BS <= 57
	44
	7505 < BS <= 8787

	13
	57 < BS <= 67
	45
	8787 < BS <= 10287

	14
	67 < BS <= 78
	46
	10287 < BS <= 12043

	15
	78 < BS <= 91
	47
	12043 < BS <= 14099

	16
	91 < BS <= 107
	48
	14099 < BS <= 16507

	17
	107 < BS <= 125
	49
	16507 < BS <= 19325

	18
	125 < BS <= 146
	50
	19325 < BS <= 22624

	19
	146 < BS <= 171
	51
	22624 < BS <= 26487

	20
	171 < BS <= 200
	52
	26487 < BS <= 31009

	21
	200 < BS <= 234
	53
	31009 < BS <= 36304

	22
	234 < BS <= 274
	54
	36304 < BS <= 42502

	23
	274 < BS <= 321
	55
	42502 < BS <= 49759

	24
	321 < BS <= 376
	56
	49759 < BS <= 58255

	25
	376 < BS <= 440
	57
	58255 < BS <= 68201

	26
	440 < BS <= 515
	58
	68201 < BS <= 79846

	27
	515 < BS <= 603
	59
	79846 < BS <= 93479

	28
	603 < BS <= 706
	60
	93479 < BS <= 109439

	29
	706 < BS <= 826
	61
	109439 < BS <= 128125

	30
	826 < BS <= 967
	62
	128125 < BS <= 150000

	31
	967 < BS <=1132
	63
	BS > 150000


Table 6.1.3.1-2: Extended Buffer size levels for BSR

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

	0
	BS = 0
	32
	4940 < BS <= 6074

	1
	0 < BS <= 10
	33
	6074 < BS <= 7469

	2
	10 < BS <= 13
	34
	7469 < BS <= 9185

	3
	13 < BS <= 16
	35
	9185 < BS <= 11294

	4
	16 < BS <= 19
	36
	11294 < BS <= 13888

	5
	19 < BS <= 23
	37
	13888 < BS <= 17077

	6
	23 < BS <= 29
	38
	17077 < BS <= 20999

	7
	29 < BS <= 35
	39
	20999 < BS <= 25822

	8
	35 < BS <= 43
	40
	25822 < BS <= 31752

	9
	43 < BS <= 53
	41
	31752 < BS <= 39045

	10
	53 < BS <= 65
	42
	39045 < BS <= 48012

	11
	65 < BS <= 80
	43
	48012 < BS <= 59039

	12
	80 < BS <= 98
	44
	59039 < BS <= 72598

	13
	98 < BS <= 120
	45
	72598 < BS <= 89272

	14
	120 < BS <= 147
	46
	89272 < BS <= 109774

	15
	147 < BS <= 181
	47
	109774 < BS <= 134986

	16
	181 < BS <= 223
	48
	134986 < BS <= 165989

	17
	223 < BS <= 274
	49
	165989 < BS <= 204111

	18
	274 < BS <= 337
	50
	204111 < BS <= 250990

	19
	337 < BS <= 414
	51
	250990 < BS <= 308634

	20
	414 < BS <= 509
	52
	308634 < BS <= 379519

	21
	509 < BS <= 625
	53
	379519 < BS <= 466683

	22
	625 < BS <= 769
	54
	466683 < BS <= 573866

	23
	769 < BS <= 945
	55
	573866 < BS <= 705666

	24
	945 < BS <= 1162
	56
	705666 < BS <= 867737

	25
	1162 < BS <= 1429
	57
	867737 < BS <= 1067031

	26
	1429 < BS <= 1757
	58
	1067031 < BS <= 1312097

	27
	1757 < BS <= 2161
	59
	1312097 < BS <= 1613447

	28
	2161 < BS <= 2657
	60
	1613447 < BS <= 1984009

	29
	2657 < BS <= 3267
	61
	1984009 < BS <= 2439678

	30
	3267 < BS <= 4017
	62
	2439678 < BS <= 3000000

	31
	4017 < BS <=4940
	63
	BS > 3000000
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