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1
Introduction
This contribution proposes possible ASN.1 changes for SIB scheduling for Rel-13 low complexity and coverage enhanced UEs. In order to decode the SI messages, the UE needs receiving the following information: the Narrow Band used to transmit the SI message, the Transport Block Size (TBS) of the SI message, and the Scheduling Info of the SI message. In [1], RAN2 agreements say that, for each SI message, the narrowband region, the TBS and the repetition pattern are indicated in schedulingInfoList IE.
This contribution refers to [2] and [3] as input documents.

2
Narrow band of the SI message
Description

In [1], a RAN2 agreement says that the narrowband region for SI messages is indicated in schedulingInfoList IE. In [2], proposal 9 recommends that the Narrowband (4 bits) for SI messages is indicated in schedulingInfoList IE.
This contribution proposes adding the si-Narrowband-r13 IE in the ASN.1 described by [3].

NOTE: 
in this document, ASN.1 black text refers to [3], blue text highlights the ASN.1 proposal
The si-Narrowband-r13 IE contains Narrowband information needed for the SI messages broadcast towards low complexity UEs and UEs supporting coverage enhancement features.

SystemInformationBlockType1 message
SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13
SchedulingInfo-BR-r13 ::=
SEQUENCE {

systemInfoSI-ValueTag-r13

INTEGER (0..3),










si-Narrowband-r13



INTEGER (1..maxAvailNarrowBands-r13)
}
	SystemInformationBlockType1 field descriptions

	si-Narrowband

This field indicates the index of the narrowband used to broadcast the SI message towards low complexity UEs and UEs supporting coverage enhancement features.


Proposal 1 si-Narrowband-r13 IE with narrowband information needed for the SI messages broadcast towards LC/EC UEs where si-Narrowband-r13 is an INTEGER (1..maxAvailNarrowBands-r13)
3
Transport Block Size (TBS) of the SI message
Description

[4] indicates ten possible values for the Transport Block Size (TBS) of the SI message that are supported by Bandwidth Reduced UEs with a [image: image1.wmf]PRB

N

=6 bandwidth and a QPSK modulation. 
Table 7.1.7.2.1-1: Transport block size table (dimension 34×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	208
	224
	256

	1
	24
	56
	88
	144
	176
	208
	224
	256
	328
	344

	2
	32
	72
	144
	176
	208
	256
	296
	328
	376
	424

	3
	40
	104
	176
	208
	256
	328
	392
	440
	504
	568

	4
	56
	120
	208
	256
	328
	408
	488
	552
	632
	696

	5
	72
	144
	224
	328
	424
	504
	600
	680
	776
	872

	6
	328
	176
	256
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	224
	328
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	256
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544


In [1], a RAN2 agreement says that the TBS for SI messages is indicated in schedulingInfoList IE. In [2], proposal 10 recommends adding TBS indication per SI message to the schedulingInfoList IE.

This contribution proposes adding the si-TBS-r13 IE in the ASN.1 described by [3].

NOTE: 
in this document, ASN.1 black text refers to [3], blue text highlights the ASN.1 proposal
The si-TBS-r13 IE contains transport block size information needed for the SI messages broadcast towards low complexity UEs and UEs supporting coverage enhancement features.
SystemInformationBlockType1 message
SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13
SchedulingInfo-BR-r13 ::=
SEQUENCE {

systemInfoSI-ValueTag-r13

INTEGER (0..3),










si-TBS-r13



ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712, b808, b936}
}
	SystemInformationBlockType1 field descriptions

	si-TBS

This field indicates the transport block size information used to broadcast the SI message towards low complexity UEs and UEs supporting coverage enhancement features. Refer to 3GPP TS 36.213 and Table 7.1.7.2.1-1 for a 6 PRB bandwidth and a QPSK modulation.


Proposal 2 si-TBS-r13 IE with transport block size information needed for the SI messages broadcast towards LC/EC UEs where si-TBS-r13 is an ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712, b808, b936}
4
Time resources for SI message repetitions
Description

In [1], a RAN2 agreement says that for each SI message, the repetition pattern (over time and, if applicable, over frequency) within a SI-window is indicated within schedulingInfoList IE. In [2] proposal 7 recommends adding a subframe bitmap to the schedulingInfoList in SIB1bis to indicate the time resources for SI message repetitions.
This contribution proposes adding two information elements in the ASN.1 described by [3]: 
-
si-SchedulingSubframePattern-r13 IE;

-
si-SchedulingFrameDensity-r13 IE.
NOTE: 
in this document, ASN.1 black text refers to [3], blue text highlights the ASN.1 proposal
The si-SchedulingSubframePattern-r13 IE contains sub-frame information needed for the SI messages repetitions towards low complexity UEs and UEs supporting coverage enhancement features.

The si-SchedulingFrameDensity-r13 IE contains the information to derive radio frames needed for the SI messages repetitions towards low complexity UEs and UEs supporting coverage enhancement features.

SystemInformationBlockType1 message
SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13
SchedulingInfo-BR-r13 ::=
SEQUENCE {

systemInfoSI-ValueTag-r13

INTEGER (0..3),










si-SchedulingSubframePattern-r13


BIT STRING (SIZE (10),


si-SchedulingFrameDensity-r13



INTEGER (1..4)
}
	SystemInformationBlockType1 field descriptions

	si-SchedulingSubframePattern
This field provides information about which sub frames are configured as subframes for SI scheduling. Each position in the bitmap represents a DL subframe, for which value "1" indicates "used for SI scheduling" and value "0" indicates "not used for SI scheduling". The first position of the pattern corresponds to subframe 0 in a radio frame. The SI scheduling pattern is continuously repeated in all radio frames used for SI scheduling. The maximum number of subframes is 10.

	si-SchedulingFrameDensity
This field provides information to derive the radio frames used for SI scheduling within an SI window. If “SFN mod si-SchedulingFrameDensity” evaluates to “0”, the radio frame indexed by SFN is “used for SI scheduling". If “SFN mod si-SchedulingFrameDensity” does not evaluate to “0”, the radio frame indexed by SFN is “not used for SI scheduling". If a radio frame is used for SI scheduling, the si-SchedulingSubframePattern is applied to it.


Proposal 3 si-SchedulingSubframePattern-r13 with sub-frame information needed for the SI messages repetitions towards LC/EC UEs where si-SchedulingSubframePattern-r13 is a BIT STRING (SIZE (10).
Proposal 4 si-SchedulingFrameDensity-r13 to derive the radio frame used for the SI messages repetitions towards LC/EC UEs where si-SchedulingFrameDensity-r13 is an INTEGER (1..4).
Illustration

The next figure depicts the time resources for SI message repetitions when si-SchedulingSubframePattern=1010000000 and si-SchedulingFrameDensity=1 for 40 msec SI-window.
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Figure 1: Case si-SchedulingSubframePattern=1010000000 and si-SchedulingFrameDensity=1
The next figure depicts the time resources for SI message repetitions when si-SchedulingSubframePattern=1010000000 and si-SchedulingFrameDensity=2 for 40 msec SI-window.
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Figure 2: Case si-SchedulingSubframePattern=1010000000 and si-SchedulingFrameDensity=2
The next figure depicts the time resources for SI message repetitions when si-SchedulingSubframePattern=1010000000 and si-SchedulingFrameDensity=4 for 40 msec SI-window.
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Figure 3: Case si-SchedulingSubframePattern=1010000000 and si-SchedulingFrameDensity=4
5
Conclusion
This contribution has proposed possible ASN.1 changes for SIB scheduling for Rel-13 low complexity and coverage enhanced UEs by introducing new information elements: si-Narrowband-r13 IE, si-TBS-r13 IE, si-SchedulingSubframePattern-r13 IE and si-SchedulingFrameDensity-r13 IE in the SystemInformationBlockType1 message.
SystemInformationBlockType1 message
SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13
SchedulingInfo-BR-r13 ::=
SEQUENCE {


systemInfoSI-ValueTag-r13

INTEGER (0..3),










si-Narrowband-r13



INTEGER (1..maxAvailNarrowBands-r13),


si-TBS-r13



ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712, b808, b936},


si-SchedulingSubframePattern-r13


BIT STRING (SIZE (10),


si-SchedulingFrameDensity-r13



INTEGER (1..4)

}

The discussions in the previous sections lead to the following proposals:
Proposal 1
si-Narrowband-r13 IE with narrowband information needed for the SI messages broadcast towards LC/EC UEs where si-Narrowband-r13 is an INTEGER (1..maxAvailNarrowBands-r13).
Proposal 2
si-TBS-r13 IE with transport block size information needed for the SI messages broadcast towards LC/EC UEs where si-TBS-r13 is an ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712, b808, b936}.
Proposal 3
si-SchedulingSubframePattern-r13 with sub-frame information needed for the SI messages repetitions towards LC/EC UEs where si-SchedulingSubframePattern-r13 is a BIT STRING (SIZE (10).

Proposal 4
si-SchedulingFrameDensity-r13 to derive the radio frame used for the SI messages repetitions towards LC/EC UEs where si-SchedulingFrameDensity-r13 is an INTEGER (1..4).
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