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1 Introduction

During the RAN1 2nd ad-hoc meeting on NB-IoT, the following was agreed regarding scheduling of SI messages [1]:

· SI scheduling

· SI scheduling information is provided in NB-SIB1.

· One transport block of an SI message is transmitted over 8 consecutive valid DL subframes. 

· SI scheduling information is given by –

· TBS (2 bits)

· Values to be decided by RAN2, possible values are {208, 256, 328, 440, 552, 680}

· Repetition pattern

· Number(s) of repetitions (set of values up to RAN2)

· Time interval(s) between repetitions (set of values up to RAN2)

· Note that which is the first subframe for the repetition pattern relative to the start of the SI window is up to RAN2 to define. 
At the RAN2 2nd ad-hoc meeting on NB-IoT held in May 2016, the possible introduction of smaller TBS values (smaller than 208 bits) was discussed and was agreed in RAN2 to be beneficial in avoiding unnecessary padding for the transmission of smaller SI messages, thereby helping avoid additional UE power consumption. 
Subsequently, an email discussion [NB-IOT-AH#1] was used to finalize an LS to RAN1 in this regard indicating the possible support of all eight TBS values: {56, 120, 208, 256, 328, 440, 552, 680} using one additional bit (i.e., total of 3 bits) in SIB1-NB to signal the TBS value for each SI message, and asking RAN1 to confirm the feasibility of this as well as the corresponding NPDSCH resource mapping for TBS values 56 and 120 bits.
Although the official LS has not yet reached RAN1, in order to accelerate discussions in RAN1 and thereby assist further progress of RAN2 work, in this contribution, we share our views on this issue.
2 On the support of TBS values 56 and 120 bits for NB-SI messages
As described in the Introduction section, it has been identified in RAN2 that support of a larger variety of TBS values (compared to the previous RAN1 agreement) including the inclusion of two smaller TBS values of 56 and 120 bits can be beneficial in avoiding unnecessary use of padding bits in transmitting SI messages, especially for certain SI messages of small size that may not always be combined to larger TBS values. For such scenarios, it is clear that avoidance of unnecessary padding to generate a larger TB is detrimental to UE power consumption and it may be worth the additional signaling overhead of 1 bit per SI message in the SIB1-NB to indicate one of the following eight values: {56, 120, 208, 256, 328, 440, 552, 680}.

One issue in supporting TBS values of 56 and 120 bits is that these TBS values are not supported when then NPDSCH is mapped to 8 subframes and RAN1 made an earlier agreement that the TB for an SI message is always mapped to 8 subframes. However, this agreement can be easily updated without any further impact on RAN1 specifications such that the smaller TBS values of 56 and 120 bits can be supported for SI messages. 

Table 1 : Transport block size (TBS) table (Table 16.4.1.5.1-1 from [2]).
	
[image: image1.wmf]TBS

I


	
[image: image2.wmf]SF

I



	
	0
	1
	2
	3
	4
	5
	6
	7

	0
	16
	32
	56
	88
	120
	152
	208
	256

	1
	24
	56
	88
	144
	176
	208
	256
	344

	2
	32
	72
	144
	176
	208
	256
	328
	424

	3
	40
	104
	176
	208
	256
	328
	440
	568

	4
	56
	120
	208
	256
	328
	408
	552
	680

	5
	72
	144
	224
	328
	424
	504
	680
	

	6
	88
	176
	256
	392
	504
	600
	
	

	7
	104
	224
	328
	472
	584
	680
	
	

	8
	120
	256
	392
	536
	680
	
	
	

	9
	136
	296
	456
	616
	
	
	
	

	10
	144
	328
	504
	680
	
	
	
	

	11
	176
	376
	584
	
	
	
	
	

	12
	208
	440
	680
	
	
	
	
	


Considering the MCS/TBS table for NPDSCH [2] (reproduced in Table 1 above), it can be seen that TBS of 56 bits can be carried by three ITBS/ISF combinations: {ITBS = 0, ISF = 2 (NSF = 3)}, {ITBS = 1, ISF = 1 (NSF = 2)}, and {ITBS = 4, ISF = 0 (NSF = 1)}. 

Similarly, TBS of 120 bits can be carried by three ITBS/ISF combinations: {ITBS = 0, ISF = 4 (NSF = 5)}, {ITBS = 4, ISF = 1 (NSF = 2)}, and {ITBS = 8, ISF = 0 (NSF = 1)}.
The (worst-case) code rates for TBS = 56 bits and TBS = 120 bits when using ISF = 1 (NSF = 2) are given by 0.2 and 0.36 respectively, assuming 100 available REs in a subframe for NPDSCH for in-band mode of operation. For other operation modes and with fewer LTE CRS ports or extent of the LTE PDCCH region, the code rate for TBS = 120 bits using ISF = 1 would be even closer (and most times lower) than the mother code rate of 1/3. Accordingly, NPDSCH mapped to two subframes should provide sufficient reliability in supporting NB-SI messages with TBS = 56 and 120 bits. 
This implies that for the case when NB-SI messages are scheduled with TBS = 56 bits or TBS = 120 bits, the TB carrying the NB-SI message is mapped to two consecutive available DL subframes according to the valid subframes and the si-RepetitionPattern within the corresponding SI window.
Proposal 1:

· Confirm that it is feasible to indicate one of eight values {56, 120, 208, 256, 328, 440, 552, 680} for the TBS of NB-SI messages other than SIB1-NB.
Proposal 2:

· Upon receipt of the LS from RAN2, send an LS reply to RAN2 indicating the above confirmation and further recommending that ISF = 1, ITBS = 1 and ISF = 1, ITBS = 4 are used from Table 16.4.1.5.1-1 of TS 36.213 to carry NB-SI messages with TBS equal to 56 bits and 120 bits respectively.
3 Conclusions

In this contribution, we discussed the issue of supporting NB-SI messages with TBS values as one of eight values ranging from 56 bits to 680 bits. 
Based on the presented discussion, our views are summarized by the following proposals:

Proposal 1:

· Confirm that it is feasible to indicate one of eight values {56, 120, 208, 256, 328, 440, 552, 680} for the TBS of NB-SI messages other than SIB1-NB.

Proposal 2:

· Upon receipt of the LS from RAN2, send an LS reply to RAN2 indicating the above confirmation and further recommending that ISF = 1, ITBS = 1 and ISF = 1, ITBS = 4 are used from Table 16.4.1.5.1-1 of TS 36.213 to carry NB-SI messages with TBS equal to 56 bits and 120 bits respectively.
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