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1. Introduction
In RAN2 #93bis meeting, some agreements were made for DVI/BSR. 

	· 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). 
· BSR retransmission is supported for NB-IOT (We also support infinity value for reTxBSR-Timer).
· Value ranges is FFS.


Agreements related to PHR are:

	· PHR 2 bits is included in MSG3
· We don’t include PHR for other cases than MSG3 as RAN1 hasn’t asked for it. 


Also, for layer2 buffer size, RAN2 agreed that.
	· 4 kbytes is the layer 2 buffer size for NB-IOT.


In this contribution, we discuss remaining issues of DVI, BSR and PHR transmission for NB-IoT. 
2. Discussion
2.1. New DVI table

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 bytes (Table 6.1.3.1-1, [1]). In NB-IoT, 4-bit DVI was agreed to indicate the amount of user data and NAS signalling data volume sent over user plane or control plane. Up to 16 DVI values can be signalled using 4 bit indication. 
In one approach, a sub-set of legacy BSR tables (Table 6.1.3.1-1 and 6.1.3.1-2 in [1]) could be used for DVI signalling. If the first 16 entries to BSR tables in [2] are considered as DVI levels, those provide up to 91 bytes or 181 bytes DVI levels. In order to support up to 4 Kbytes of layer 2 buffer size in NB-IoT, first 16 entries of legacy BSR tables is not adequate. Therefore our preference is to introduce a new table for DVI level indication. This approach is simple and results in clear specification for values applicable to DVI signalling. 
A new DVI value table can be defined following the similar principle used for design of BSR level table [2].

According to [2], the minimum buffer size level (Bmin), the maximum buffer size level (Bmin), and the number of reported buffer size levels (N) are used to derive BSR levels.
By following the NB-IoT agreements, it is assumed that Bmin = 10 bytes, Bmax = 4000bytes and N = 15.

The buffer size levels for DVI in Table 1 are derived using the following formula [2]:

Bk = (Bmin( (1 - p) k ( , where p =  1- ( Bmax / Bmin) 1 / (N-1).
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


Proposal 1: RAN2 to agree Table 1 as data volume indication level table for NB-IoT. 
2.2. Subsequent PHR
In last RAN2 meeting, it was debated the need for PHR in subsequent transmission in NB-IoT.  RAN1 recommendation was requested on this issue. RAN1 has replied in [3] with the following response. 
	· For the typical applications targeted by Rel-13 NB-IoT, there may not be much benefit. In the future, there may be some benefit for longer sessions. RAN1 sees no additional impact at the physical layer for additional PHR reporting.


RAN1 feedback could be interpreted as that PHR in subsequent data transmission may be beneficial for further enhancements of NB-IoT which may be considered in future releases. RAN1or RAN2 has not identified further enhancement for NB-IOT. Therefore it is debatable whether there is need to introduce signalling in Rel-13 for potential future enhancements.  

It is also questionable the usefulness of 2 bit PH value for transmission power setting of subsequent data transmission.  2 bit PH could only signal up to 4 levels of PH values. PHR in subsequent data transmission may be expected to be used in the same manner as the use of PH in legacy LTE system. Legacy LTE uses 6 bit PH value. That is considered sufficient for indication of power head room considering LTE operating scenarios. Therefore, we think same level of PH accuracy would also be required for PHR in subsequent data transmission in NB-IOT.
Proposal 2: RAN2 to discuss the accuracy of power headroom value provided by 2 bit PH value for subsequent data transmission. 
2.3. Subsequent BSR
A new MAC CE was agreed for signalling of DVI in msg3. Agreed MAC CE contains 2 bit PH value and 4 bit DVI fields. If it is agreed to use 2 bit PH values even for the subsequent data transmission, the same MAC CE was proposed to be used for signalling of BSR/PHR in subsequent data transmission in the last RAN2 meeting.  The accuracy of 2 bit PH value for subsequent PHR is yet to be discussed and agreed. 

The following discussion is applicable only if the BSR was agreed to be signalled using legacy BSR MAC CE format. It was already agreed on the usefulness of BSR signalling for subsequent data transmission.  A short BSR MAC CE used in legacy LTE system could be used for BSR signalling in subsequent data transmissions.
For NB-IoT, a subset of LTE BSR was considered and FFS. In our understanding, two alternatives could be considered for BSR signalling.

Alt1: To reuse the legacy BSR tables.  

Alt2: To choose DVI level table for BSR.  

Alt2 can be realised with setting of first two bits in BS values to zeros. However, Alt1 is simple and could be reused for BSR signalling for subsequent data transmission. 

Proposal 3: It is proposed to reuse short BSR MAC CE for BSR signalling for subsequent data transmission.
3. Conclusion
This contribution discusses the remaining issues of DVI, BSR and PHR transmission for NB-IoT. The following proposals are made:
Proposal 1: RAN2 to agree Table 1 as data volume indication level table for NB-IoT. 

Proposal 2: RAN2 to discuss the accuracy of power headroom value provided by 2 bit PH value for subsequent data transmission. 
Proposal 3: It is proposed to reuse short BSR MAC CE for BSR signalling for subsequent data transmission.
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