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1. Introduction
A low-complexity UE suitable for MTC operation is to be designed [1]. The principal complexity reduction steps that are expected to be taken in RAN1 are:
· Single receive antenna operation at the UE;

· Reduction of maximum baseband bandwidth to 1.4 MHz in DL for data channel; and
· Reduction of maximum supported TBS to 1000 bits in DL and UL.

There was some concern during offline and online discussion at RAN1#74 that the size of SIBs could be a problem when the UE is not able to process transport blocks larger than 1000 bits in DL.
2.
Discussion
2.1
TBS support for System Information
SI messages, paging messages, and RARs can be sent using DCI format 1C, allowing very compact transmissions of PDSCH assignments. Format 1C is limited to using QPSK modulation and has a separate TBS table from other DCI formats, reproduced in Table 1. The largest TBS supported is 1736 bits, implying that the network is expected to dimension SI messages – each of which can contain multiple co-scheduled SIBs – to no more than this size per TTI if they wish to use format 1C. The reduced maximum TBS for MTC UEs of 1000 bits allows 23 of the 31 TBS indices included in the table, but reduces the maximum SI message size by 44%.
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	1
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	3
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	5
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	7
	8
	9
	10
	11
	12
	13
	14
	15

	TBS
	40
	56
	72
	120
	136
	144
	176
	208
	224
	256
	280
	296
	328
	336
	392
	488
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	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	TBS
	552
	600
	632
	696
	776
	840
	904
	1000
	1064
	1128
	1224
	1288
	1384
	1480
	1608
	1736


Table 1: TBS table for DCI format 1C addressed to SI-RNTI, P-RNTI, or RA-RNTI (from 
TS 36.213, table 7.1.7.2.3-1).

Alternatively SI, RAR, and Paging can be sent using DCI format 1A when, amongst other changes, the MCS field decimal value of 1-26 becomes the TBS index into the usual single-codeword TBS tables, the LSB of the TPC command indicates whether 2 or 3 RBs should be assumed in determining the TBS, and modulation is always QPSK. This results in the TBS possibilities shown in Table 2, showing that the network is expected to dimension SI messages to fit into at most 2216 bits if using format 1A.
The reduced maximum TBS of 1000 bits allows 21 of the 26 TBS indices for 2 assumed RBs and 16 of the 26 for 3 assumed RBs; therefore a total of 37 of the 52 TBS indices in total for DCI format 1A. Whilst this leaves most of the TBS options available, the maximum TBS has nevertheless been reduced from 2216 bits to 1000 bits, which may prevent the network sending some larger SI messages of current designs.
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	TBS if

TPC  = ‘X0’
	32
	56
	72
	104
	120
	144
	176
	224
	256
	296
	328
	376
	440
	488
	552
	600

	TBS if 
TPC = ‘X1’
	56
	88
	144
	176
	208
	224
	256
	328
	392
	456
	504
	584
	680
	744
	840
	904

	
[image: image4.wmf]MCS

I


	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	TBS if

TPC  = ‘X0’
	632
	696
	776
	840
	904
	1000
	1064
	1128
	1192
	1256
	1480
	N/A

	TBS if 
TPC = ‘X1’
	968
	1064
	1160
	1288
	1384
	1480
	1608
	1736
	1800
	1864
	2216
	


Table 2: TBS table for DCI format 1A addressed to SI-RNTI, P-RNTI, or RA-RNTI (from 
TS 36.213, table 7.1.7.2.1-1).
Observation 1: Most TBS options currently available for SI messages are still available to an MTC UE with a maximum supported TBS of 1000 bits.

Observation 2: Non-availability of some TBS options for SI messages may prevent the network sending larger SI messages of current designs.
Much of the content of a given SIB is optional. For example, in considering dedicated signaling on PCell in CA scenarios, [2] suggested the essential content of SIB1 to be 13 bits and SIB2 to be 170 or 191 bits. However, e.g. SIBs 4-8 for intra/inter-frequency and inter-RAT neighbor measurement information could potentially be much larger depending on network complexity (for example number of inter-frequency or inter-RAT layers, number of PLMNs). To restrict all SIBs in the cell to 1000 bits could therefore mean that some functionality is lost towards non-MTC UEs, potentially resulting in less efficient network operation, or UEs being unable to operate correctly. In the case of network sharing, if the operators are unable to broadcast all of the frequencies used then UEs cannot operate properly, as they cannot reselect to other frequencies. Since the SIBs are common to the entire cell, these problems would impact legacy UEs as well as Rel-12 MTC and non-MTC UEs.
This problem could be avoided if RAN2, benefitting from RAN1’s input on the matter, develop a or some MTC-specific SIB(s) containing only as much information as is necessary to operate the MTC UEs efficiently for the services they need to support, for example listing only neighbors which support reduced bandwidth operation or splitting the neighbor information up into smaller SIBs.

Observation 3: Much of the content of a given SIB is optional. However, inability of the network to broadcast certain SI due to TBS reduction could result in less efficient network operation, or UEs of all Releases being unable to operate correctly.
Considering the limited time budget available for the low-cost MTC WI in RAN2#84, and the absence of a matching SI, it is useful if RAN1 can provide input helping to expedite RAN2 agreements, especially given the earlier start of the WI in RAN1 and the more generous time budget. We therefore recommend that RAN1 inform RAN2 of the above conclusions.
3.
Conclusions
This contribution has considered whether the size of SIBs could be a problem when the UE is not able to process transport blocks larger than 1000 bits in DL. We made three observations:

Observation 1: Most TBS options currently available for SI messages are still available to an MTC UE with a maximum supported TBS of 1000 bits.

Observation 2: Non-availability of some TBS options for SI messages may prevent the network sending larger SI messages of current designs.
 Observation 3: Much of the content of a given SIB is optional. However, inability of the network to broadcast certain SI due to TBS reduction could result in less efficient network operation, or UEs of all Releases being unable to operate correctly.

Considering the limited time budget available for the low-cost MTC WI in RAN2#84, we propose:

1. To make no changes to the TBS tables as regards delivery of SI.

2. That RAN1 send an LS to RAN2 – 
· Stating that RAN1 has analyzed the current TBS tables with a view to considering the impact on system information delivery of a reduced maximum TBS of 1000 bits;

· Informing RAN2 that RAN1 will make no changes to the TBS tables as regards delivery of system information.

· Asking RAN2 to consider whether a reduced maximum TBS of 1000 bits causes problems for delivery of system information; and
· Asking RAN2 if so to consider introducing an MTC-specific SIB or SIBs to ensure that a UE of the new category/type does not need to receive an SI message exceeding a TBS of 1000 bits.
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