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1. Introduction

In Shenzhen RAN1#52bis a subcompact grant referred to as PDCCH of type DCI Format 1C was agreed which results in reduced CCE and power overhead when scheduling PCH, RACH response, and BCCH transmissions.  Further details [4-8] were given in Kansas City RAN1#53.   In Warsaw RAN1#53bis a way forward agreement (R1-082705) concluded the following:

1) A reduced DVRB Type 2 allocation field size based on restricting possible LCRBs and RBSTART values.
2) A 3-bit MCS/TBS identifier for Paging & RACH response TBS selection from common size 8 TBS set.

3) Further restrictions to reduce RIV field length are FFS.  
4) Use of Redundancy Version (RV) bits in 1C PDCCH for Paging and RACH Response tx is FFS.
5) A 3-bit TBS identifier + [2]-bit SIB1 identifier (pending RAN2 acknowledgement/agreement) determines TBS from column 2 in TBS table for SI-x, x=2,…,8.
For current assumptions the DCI Format 1C payload sizes for BW modes {1.4, 3, 5, 10, 15, 20} MHz are:

{3, 5, 7, 8, 9, 10}DVRB + 3MCS + 2RV + 16CRC = {24, 26, 28, 29, 30, 31} bits

and are 12-bits smaller than corresponding DCI format 0/1A payload sizes: {36, 38, 40, 42, 43, 44} bits.
It was also discussed that DCI Format 1A would also be used for scheduling PCH, RACH response, and BCCH transmissions. Given this then DCI Format 1A fields will need to be further defined.
2. Motivation for DCI Format 1A for Broadcast Control Scheduling
Possible motivation for also using DCI Format 1A in addition to DCI Format 1C is the following:

1) Allow type 2 LVRB allocations in addition to DVRB with ‘1A’ since ‘1C’ only supports DVRB

2) Support more than the 8 messages (up to 16) for RACH response and Paging than supported by ‘1C’

3) Support for larger SI-x TBS sizes (e.g. > 1200 bits or largest SI-x size for FDD) than ‘1C’.

4) Support explicit signaling of RV bits where implicit RV signaling for ‘1C’ is proposed in [9]

Some UL/DL TDD configurations with fewer DL occurrences may require larger SI TBS sizes than FDD due to allow multiplexing of different SI-x into a single transmission.  For FDD the largest SI-x may be up to 1200bits (or even 1600bits for SIB4 unless also limited or segmented to 1200bits) in which case multiplexing SI-x together for TDD would motivate using ‘1A’ instead of the ‘1C’ grant for scheduling  TBS larger than 1200bits (actually 1600bits is the preferred limit for FDD before switching to ‘1A’).
Decoupling of PRB resource allocation and TBS selection is needed for the ‘1C’ grant for scheduling broadcast control so that it is possible to pick a TBS and then flexibly allocate any number of RBs. This is not possible when using TBS table in 36.213 with the current allocation and TBS selection approaches currently supported by ‘1A’. For example, with '1C' we can pick 88-bit TBS and >4 PRB allocation which is necessary in some cases to support cell edge coverage (this might correspond to single message Paging or RACH response).  This is also true for other larger TBS used by Paging, RACH response, and SI-x and was the reason for decoupling the #PRB assignment from the TBS selection indication in '1C'. Assuming the TBS selection restriction is unacceptable then the ‘1A’ resource allocation and TBS selection needs to be also decoupled the same way as ‘1C’ when used to schedule broadcast control transmissions.  This decoupling can be accomplished by picking a single 36.213 TBS table column (also like ‘1C’) where all entries are QPSK only and from which the TBS is selected using the 5-bit MCS index field in ‘1A’.  The ‘1A’ resource allocation (type 2) map field can be kept and used to support DVRB and LVRB as normal.  The Distributed/Localized bit in ‘1A’ can be again used to indicate whether the type 2 allocation method is DVRB or LVRB thus allowing full flexibility when scheduling broadcast control.  Since ‘1A’ needs to support larger TBS than ‘1C’ then the “Flag for format0/format1A differentiation” is proposed to be redefined to distinguish whether column 2 or 3 (i.e. NPRB=2 or 3) is used from the TBS table in 36.213.
3. Field Definition of DCI Format 1A when used for Broadcast Control Scheduling
Table 1 lists the PDCCH fields for type DCI Format 1C used for scheduling PCH, RACH response and BCCH messages (SIB1 and SI-x, x=2,…,8).  Table 2 lists the PDCCH fields for type DCI Format 1A. When DCI Format 1A is used to schedule PCH, RACH response, and BCCH messages it is proposed that the following ‘1A’ fields be set to 0:
- TPC (2-bit)

- DL HARQ Process ID (3-bit)

- NDI (1-bit)
while the other following ‘1A’  fields should be kept as is 

- RA Map (x-bits)
- MCS index (5-bits) --- addresses single column (NPRB =2 or 3) in TBS table in 36.213.
- DL RV (2-bits)
- Distributed/Localized (1-bit)
Except for one field, just below, which is proposed to be redefined to indicate whether NPRB =2 or 3:
- Flag for format0/format1A differentiation (  NPRB indicator
Table 1 – PDCCH DCI Format 1C Fields and Field Sizes
	PDCCH Field
	(bits)

	RA Map (restricted DVRB Type 2 allocation RIV field)
	
[image: image1.wmf]2

log(/(1)//2)

DLDL

RBRB

NkNk

éù

êúêú

×+

ëûëû

êú

   where k=2 if BW<10MHz else k=4

	MCS/TBS index (QPSK only)
1) Paging and RACH response  (pick from 8 TBS set)
2) SI-x via BCCH (DL-SCH)  (3-bits in grant + 2-bits per SI-x in SIB1 or mask 2-bits of CRC)
	3



	Redundancy Version (RV) 
	2

	CRC (masked with x-RNTI )
	16


Table 2 – PDCCH DCI Format 0/1A – FDD Fields and Field Sizes
	PDCCH Field
	(bits)

	Flag for format0/format1A differentiation
	1

	RA Map (RIV field for DVRB or LVRB Type 2 Allocation)
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	TPC
	2

	MCS index
	5

	UL Cyclic Shift Indicator -or- DL HARQ Process ID
	3

	UL CQI/PMI report trigger (1-bit)  -or-  DL RV (2-bits)
A/N on PUSCH indicator (1-bit)?
	2

	NDI
	1

	UL Frequency Hopping (FH) -or- DL Distributed/Localized
	1

	CRC (masked with x-RNTI where x is C, P, RA, or SI)
	16


Conclusions

This contribution proposes that certain unused fields in DCI Format 1A be set to zero when scheduling Paging, RACH response, and BCCH.  These fields are:
- TPC (2-bit)

- DL HARQ Process ID (3-bit)

- NDI (1-bit)
while the other following ‘1A’ fields should be kept as is 

- RA Map (x-bits)

- MCS index (5-bits) --- addresses single column (NPRB =2 or 3) in TBS table in 36.213.
- DL RV (2-bits)
- Distributed/Localized (1-bit)
Except for one field, just below, which is proposed to be redefined to indicate whether NPRB =2 or 3:

- Flag for format0/format1A differentiation  ( NPRB indicator
Modification of DCI Format 1A TBS selection (via 5-bit MCS index) is needed to avoid scheduling restrictions.  The similar modification used for ‘1C’ is proposed which is to pick column 2 or 3 (NPRB =2 or 3 where all entries are QPSK for this use) from the 36.213 TBS table for DCI Format 1A TBS selection.  
The ‘1A’ resource allocation (type 2) map field can be kept intact and used to support DVRB and LVRB as normal.  The Distributed/Localized bit in ‘1A’ can be therefore used to indicate whether the allocation method is DVRB or LVRB thus allowing full flexibility. (Note ‘1C’ can only perform DVRB allocations).

A corresponding draft CR [10] is proposed for 36.212 given the above is agreed.
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ANNEX A

TBS Table from 36.213 with NPRB =2 and 3 columns highlighted. Note that is proposed to redefine the “Flag for format0/format1A differentiation” to instead be a single bit NPRB   indicator which determines whether NPRB =2 and 3 when DCI Format 1A is used for scheduling broadcast control transmissions.
Table 7.1.7.2.1-1: Transport block size table (dimension 27×110) [36.213]
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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
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