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1 Introduction
In R2-083823 RAN WG1 has informed RAN WG2 on the details regarding the PDCCH 1C format to be used for signalling system information messages. The LS requests feedback from RAN WG2 on certain aspects regarding the decision they have made. In particular, they would like feedback on details regarding the amount of granularity we would like to support for the various system information message sizes.
2 Discussion

In order to ensure reliability of the PDCCH signaling at the cell edge, RAN WG1 has agreed to adopt slightly more compact versions of PDCCH format 1C. In particular the mechanism relies on using a restricted resource allocation structure thereby reducing the number of bits needed to indicate the resource blocks assigned for system information compared to format 1A. In addition, format 1C also uses a 3 bit MCS (modulation and code set) indicator compared to the regular 5 bit indicator used in format 1A. 
Since this would otherwise reduce the granularity of the system information message being signaled on the PDCCH, they have asked RAN WG2 to provide feedback on having 1 or 2 bits of the MCS being carried by SIB-1. The proposed mechanism would require SIB-1 to signal the index of the subset of MCS table (see Appendix A) that is applicable for the SI message being transmitted. 
By setting aside 2 bits in SIB1 (SIB1 TB pointer) per SI-x message to point to the subset of TB sizes in the MCS table, a total range of 32 values for TB sizes can be signaled. This is illustrated in Fig. below using 2 resource block allocation as an example. 
The example shows the values assigned to the 2 bits signaled in SIB1; the values being hard-coded in this case in the spec to 7, 15, 23 and 31. This would allow for a full range of 32 TB sizes to be signaled using the SIB1 TB pointer and the PDCCH 1C 3 bit MCS value. SIB1 is shown as indicating that SI-x is using a SIB1 TB pointer of 00, and hence the 1C format for SI-x in the respective sub-frame would signal values with a maximum ITBS value of 7. This would allow a maximum size of 320 bits for SI-x. The eight values signaled by the PDCCH using the 1C 3 bit MCS format would then point to the 8 values in this sub-set, namely, 72, 120, 152, 176, 232, 248, 296 and 320 bits. Similarly, SIB1 signals a TB pointer of 10 thereby indicating that the maximum TB size for SI-z is 1128 with the eight potential values of 632, 696, …..1128 being signaled using the PDCCH.
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Figure 1: Example construction illustrating SI specific ITBS table and SIB1 pointer into TB table.
The following aspects should be considered:

1. RAN1 has been discussing at great length the maximum SI message sizes that can be supported on the DL-SCH. Consensus seems to be emerging around the value of 1200-1600 bits; the latter value being possible with a higher BLER at cell edge being targeted. 

2. SIB and hence SI message size range need to reflect the flexibility due to optional information elements and the need to ensure extensibility in subsequent releases. In terms of the latter, other options are also possible, such as SIB segmentation.

3. We need make choices keeping in mind the need to ensure common channel coverage requirements while keeping padding to a minimum.
Using 2 RB allocations, a maximum TB size of 1320 bits can be signaled, while 3 RBs allow for the signaling of 2664 bits. If a maximum SI message size of 1300 bits is considered sufficient then it is enough to use the 2-RB column in Table 7.1.7.2.1-1 of TS 36.213. A total of 27 ITBS values can be signaled per RB size allocation. Since 3 MCS bits in the reduced 1C format would allow 8 values to be signaled, a total of 32 TB sizes can be signaled with 2 bits being carried in SIB1. Given there are only a total of 27 ITBS values with some of the TB sizes clearly being of little interest (e.g. 32, 48 bits) it is possible to allow for overlapping subsets of TB sizes. 
The other option is for RAN WG2 to create its own 2 RB (or 2 and 3 RB) TB set with a total of 32 allowed distinct TB sizes. Given the range of 150 – 1600 bits for SI messages, this supports 32 different SI TB values with a granularity of ~50 bits. 
In the case of SIB1 TB size signaling, RAN WG2 would need to agree on a maximum size that needs to be supported for SIB1 – the 2-bit pointer in case of SIB1 would therefore need to be hard coded into the specification. 

Based on the above discussion, the following conclusions are recommended as a way forward on signaling of SI sizes using the reduced 1C format adopted by RAN WG1:

1. Maximum size for SIB1 to be supported in the spec is [450] bits. The 2-bit pointer into the [SI message specific] ITBS table is then hard coded into the specification for SIB1. The 3-bit MCS indicator in the PDCCH for SIB1 along with the hard coded value identifies the TB size used for SIB1.
2. Add a 2-bit pointer to be signaled along with the scheduling info for each SI-x in SIB1, the 2-bit pointer acting as an index into the SI message specific ITBS table (see 3 below). 

3. A [2] RB allocation is used for transmitting SI messages and is seen to be sufficient to support the granularity and range of SI message sizes (72 – 1600 bits). A mix of 2 and 3 RB with the 3 RB allocation being used for larger TB sizes is also possible.
4. Create a SI message specific ITBS table for identifying the TB size. The 2-bit pointer in the SIB1 along with the PDCCH 1C reduced 3-bit MCS identifies the complete 5-bit TB size field.

3 Conclusion
RAN WG1 has requested feedback of their agreed mechanism for compact 1C formats to signal SI TB sizes. In order to preserve the necessary granularity for SI TB sizes and reduce padding, a 2-bit SIB1 TB pointer field is proposed to be added to SIB1 for each SI message. A total of 32 TB values are proposed to be used for signaling SI message TB sizes using 2 RBs or a combination of 2 and 3 RBs as desired. A SI message specific ITBS table identifies the complete set of allowed TB sizes. Four subsets (each containing 8 values) of non-overlapping TB sizes are mapped to each of the 2-bit SIB1 TB pointers. The 3-bit MCS identifier in the 1C PDCCH format along with the 2-bit  SIB1 TB pointer together provide the complete TB size granularity required for signaling system information.
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Appendix A:
Transport Block table per TS36.213
7.1.7.2.1
Transport blocks not mapped to two-layer spatial multiplexing
For
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Table 7.1.7.2.1-1: Transport block size table (dimension 27×110)
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	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	0
	16
	32
	56
	88
	120
	152
	176
	200
	232
	248

	1
	24
	48
	88
	120
	160
	200
	232
	272
	304
	344

	2
	32
	72
	120
	160
	200
	248
	296
	336
	376
	424

	3
	40
	104
	152
	208
	272
	320
	392
	440
	504
	568

	4
	48
	120
	200
	264
	320
	408
	488
	552
	632
	696

	5
	72
	152
	232
	320
	424
	504
	600
	680
	776
	872

	6
	320
	176
	288
	392
	504
	600
	712
	808
	936
	1032

	7
	104
	232
	320
	472
	584
	712
	840
	968
	1096
	1224

	8
	120
	248
	392
	536
	680
	808
	968
	1096
	1256
	1384

	9
	136
	296
	456
	616
	776
	936
	1096
	1256
	1416
	1544

	10
	152
	320
	504
	680
	872
	1032
	1224
	1384
	1544
	1736

	11
	176
	376
	584
	776
	1000
	1192
	1384
	1608
	1800
	2024

	12
	208
	440
	680
	904
	1128
	1352
	1608
	1800
	2024
	2280

	13
	232
	488
	744
	1000
	1256
	1544
	1800
	2024
	2280
	2536

	14
	264
	552
	840
	1128
	1416
	1736
	1992
	2280
	2600
	2856

	15
	280
	600
	904
	1224
	1544
	1800
	2152
	2472
	2728
	3112

	16
	320
	632
	968
	1288
	1608
	1928
	2280
	2600
	2984
	3240

	17
	336
	696
	1064
	1416
	1800
	2152
	2536
	2856
	3240
	3624

	18
	376
	776
	1160
	1544
	1992
	2344
	2792
	3112
	3624
	4008

	19
	408
	840
	1288
	1736
	2152
	2600
	2984
	3496
	3880
	4264

	20
	440
	904
	1384
	1864
	2344
	2792
	3240
	3752
	4136
	4584

	21
	488
	1000
	1480
	1992
	2472
	2984
	3496
	4008
	4584
	4968

	22
	520
	1064
	1608
	2152
	2664
	3240
	3752
	4264
	4776
	5352

	23
	552
	1128
	1736
	2280
	2856
	3496
	4008
	4584
	5160
	5736

	24
	584
	1192
	1800
	2408
	2984
	3624
	4264
	4968
	5544
	5992

	25
	616
	1256
	1864
	2536
	3112
	3752
	4392
	5160
	5736
	6200

	26
	648
	1320
	1992
	2664
	3368
	4008
	4584
	5352
	5992
	6712


The yellow highlighted portion of the extract from 36.213 shows the TB sizes of interest for SI TB size signaling.
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