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1 Introduction

A new NB-IoT UE category, NB2, has been introduced in Rel-14 with max UL and max DL TBS of 2536 bits accompanied by new extended TBS tables [1]. There are some new ITBS values in the extended TBS tables containing which do not exceed the maximum TBS of a Cat-NB1 UE, but which are not included in Rel-13 specification ranges for ITBS. 

In this contribution we investigate and propose that Cat-NB1 UE can use these new entries in the extended TBS table if it implements Rel-14 specification.  
2 Discussion 
Cat-NB1 UE supports a maximum TBS of 680 bits for the downlink and 1000 bits for the uplink. Cat-NB2 UE supports a maximum TBS of 2536 bits both for the downlink and the uplink [2], as summarized in Table 1 below.

Table 1 Summary of NB-IoT UE categories
	UE Category
	Downlink maximum TBS
	Uplink maximum TBS

	NB1
	680
	1000

	NB2
	2536
	2536


The TBS tables introduced in Rel-13 and Rel-14 is shown in Table 2 and Table 3 for the downlink and the uplink respectively, where the new entries added for Rel-14 are highlighted in yellow. The figures marked with bold-red in the new entries do not exceed the maximum TBS which defined for the Cat-NB1 UE.
Table 2 Comparison of TBS table in Rel-13 and Rel-14 for the downlink
	ITBS
	ISF

	
	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
	872

	6
	88
	176
	256
	392
	504
	600
	808
	1032

	7
	104
	224
	328
	472
	584
	680
	968
	1224

	8
	120
	256
	392
	536
	680
	808
	1096
	1352

	9
	136
	296
	456
	616
	776
	936
	1256
	1544

	10
	144
	328
	504
	680
	872
	1032
	1384
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1608
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1800
	2280

	13
	224
	488
	744
	1128
	1256
	1544
	2024
	2536


Table 3 Comparison of TBS table in Rel-13 and Rel-14 for the uplink

	ITBS
	IRU

	
	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
	872

	6
	88
	176
	256
	392
	504
	600
	808
	1000

	7
	104
	224
	328
	472
	584
	712
	1000
	1224

	8
	120
	256
	392
	536
	680
	808
	1096
	1384

	9
	136
	296
	456
	616
	776
	936
	1256
	1544

	10
	144
	328
	504
	680
	872
	1000
	1384
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1608
	2024

	12
	208
	440
	680
	1000
	1128
	1352
	1800
	2280

	13
	224
	488
	744
	1128
	1256
	1544
	2024
	2536


Observation 1: Some new entries in the extended TBS tables introduced in Rel-14 contain values which do not exceed the maximum TBS of a Cat-NB1 UE.

Proposal 1: Cat-NB1 UE with Rel-14 implementation supports all entries in the extended TBS table which contain values not exceeding the maximum TBS of a Cat-NB1 UE (up to 680 bits DL / 1000 bits UL), i.e. ITBS = 13 with ISF = {0,1} for DL and IRU = {0,1,2} for UL.

These bold-red figures in the cells only occur in the new row for ITBS = 13. Meanwhile, there are 4-bit scheduling information of “Modulation and coding scheme” in DCI format N0 and N1 [3] which already support scheduling UE using the new ITBS index of 13. So if a Cat-NB1 UE implements Rel-14 specification with the new TBS table, eNB can schedule these TBS values in case the network knows whether a Cat-NB1 UE support the new TBS tables or not.
Observation 2: An eNB supporting the extended TBS tables can schedule these new entries (up to 680 bits DL / 1000 bits UL) in case the network knows that a Cat-NB1 UE supports the Rel-14 TBS table.

It is our understanding the support of the extended TBS tables is mandatory for the UE in Rel-14, thus a simple way is to link the UE support of the extended TBS tables to the UE report of access stratum (AS) release information in the UE capability signaling. The network can know Cat-NB1 UE supports the new entries (within the Rel-13 TBS limits) if the UE reports AccessStratumRelease-NB with value ‘rel14’. Then the eNB and UE behavior are aligned without mismatch in different scenarios, which are summarized in Table 4.
Table 4 Summary of different scenarios for eNB scheduling Cat-NB1 UE

	Scenarios
	eNB supports extended TBS tables introduced in Rel-14
	Cat-NB1 UE reports  AccessStratumRelease-NB = rel14
	eNB can schedule ITBS=13

	1
	Yes
	Yes
	Yes

	2
	Yes
	No
	No

	3
	No
	Yes
	No

	4
	No
	No
	No


Proposal 2: Cat-NB1 UE indicating support of access stratum (AS) release-14 implies that the UE supports the new entries in the extended TBS tables introduced in Rel-14 up to 680 bits DL / 1000 bits UL.

Alternatively, Cat-NB1 UE could indicate it supports the new extended TBS tables by explicit signaling to the network in addition to existing NB-IoT UE radio access capability Parameters [4].
Proposal 3: Alternatively, if necessary, Cat-NB1 UE can signal an additional radio access capability parameter to inform the network it supports the new entries in the extended TBS tables introduced in Rel-14 up to 680 bits DL / 1000 bits UL.

3 Conclusions
In this contribution we investigate and propose that Cat-NB1 UE implementing the Rel-14 specifications can use the new entries in the extended TBS tables containing TBS values which do not exceed the maximum TBS of Cat-NB1 defined in TS36.306. We propose that a UE indicating support of AS release 14 supports such new TBS entries. Proposals and observations are summarized as follows:
Proposal 1: Cat-NB1 UE with Rel-14 implementation supports all entries in the extended TBS table which contain values not exceeding the maximum TBS of a Cat-NB1 UE (up to 680 bits DL / 1000 bits UL), i.e. ITBS = 13 with ISF = {0,1} for DL and IRU = {0,1,2} for UL.

Proposal 2: Cat-NB1 UE indicating support of access stratum (AS) release-14 implies that the UE supports the new entries in the extended TBS tables introduced in Rel-14 up to 680 bits DL / 1000 bits UL.

Proposal 3: Alternatively, if necessary, Cat-NB1 UE can signal an additional radio access capability parameter to inform the network it supports the new entries in the extended TBS tables introduced in Rel-14 up to 680 bits DL / 1000 bits UL.

Observation 1: Some new entries in the extended TBS tables introduced in Rel-14 contain values which do not exceed the maximum TBS of a Cat-NB1 UE.

Observation 2: An eNB supporting the extended TBS tables can schedule these new entries (up to 680 bits DL / 1000 bits UL) in case the network knows that a Cat-NB1 UE supports the Rel-14 TBS table.
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