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1. Introduction:

This document introduces test model enhancements with respect to SIB-BR scheduling, DL resource allocation and MPDCCH candidate selection. It also introduces further ASP enhancements needed for SIB scheduling. 

This is an update of R5-167193 endorsed at RAN5-IoT#2 in Singapore, with updates shown with yellow highlights.

2. TS 36.523-3 Text Proposal:
<<< Start of new clause>>>

7.1.2.2
TDD candidates selection

The search space aggregation L=8 same as in clause 7.1.1.2 is used. For DL transmission for C-RNTI / SPS C-RNTI value of m=0 (m’) in set config ID 0 shall be used. 'm' is defined in TS 36.213 [30], clause 9.1.4. For UL transmission for C-RNTI / SPS C-RNTI the lowest value of m=1(m”) shall be used. 

Table 7.1.2.2-1: CCE Start indices (m' & m'') to be used for various C-RNTIs

	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	21
	12
	-
	-
	20
	21
	12
	-
	-
	20

	tsc_C_RNTI_Def
	'1001'H

4097
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	16
	-
	-
	-
	0
	8
	-
	-
	-
	8

	
	
	m''
	-
	0
	-
	-
	1
	-
	0
	-
	-
	1

	
	
	CCE_St_Ind''
	-
	8
	-
	-
	16
	-
	0
	-
	-
	24

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	0
	-
	-
	-
	24
	0
	-
	-
	-
	0

	
	
	m''
	-
	0
	-
	-
	1
	-
	0
	-
	-
	1

	
	
	CCE_St_Ind''
	-
	0
	-
	-
	8
	-
	0
	-
	-
	16


7.1.3
MPDCCH Candidate Selection

The value of numberPRB-Pairs=2+4 (numberPRB-Pairs-v1310= n6) is to be used for MPDCCH in signalling test cases. The DCI format 6-2 used for P-RNTI will be sent in Type1-common search space. The DCI format 6-1A and 6-1B scrambled with RA-RNTI will be sent in Type2-common search space. The DCI format 6-1A and 1B scrambled by C-RNTI and DCI format 6-0A and 6-0B can be sent either in Type0-common (CEModeA only) or UE Specific by C-RNTI search space. For simplicity and to be applicable for both CE Modes, they will always be sent on UE Specific by C-RNTI search space.

It is assumed that transmissions based on P-RNTI, C-RNTI and RA-RNTI are mutually exclusive in a one UE test environment. In a subframe any one of following will happen:
-
1 DCI for P-RNTI 
-
1 DCI for RA-RNTI 
-
1 or 2 DCI for C-RNTI 
For TDD with default ‘specialSubframePatterns’ = ssp6, as per 36.213[30] clause 9.1.5, UE is not required to monitor MPDCCH in special subframes for both CE Mode’s A and B.

For Type1-common search space for P-RNTI, as per 36.213[30] clause 9.1.5 only one MPDCCH with Aggregation L’ = 24 is defined. This requires all 6 PRB’s to be used. For this eCCE’s with 0 to 23 (i.e. all eCCE’s) are used. 

For Type2-common search space for RA-RNTI, Aggregation L’ of 24 results in only one MPDCCH utilising all 6 PRB’s. For this eCCE’s with 0 to 23 (i.e. all eCCE’s) are used. 

For UE Specific by C-RNTI search space, if only one of DCI 6-1x and 6-0x is to be sent, then Aggregation L’ of 24 results in only one MPDCCH utilising all 6 PRB’s. For this eCCE’s with 0 to 23 (i.e. all eCCE’s) are used.

For UE Specific by C-RNTI search space, if both UL and DL DCI (6-1x and 6-0x) are to be sent then:
-
For CE Mode B and CE Mode A with R=r2, aggregation level L’=8 on 2 PRB’s (the lowest 2 PRB’s in Narrow band), resulting in only one MPDCCH utilising all 8 eCCE’s with 0 to 7 are used. This is used for DCI 6-1x.

-
For CE Mode B and CE Mode A with R=r2, aggregation level L’=16 on 4 PRB’s (the highest 4 PRB’s in Narrow band), resulting in only one MPDCCH utilising all 16 eCCE’s with 0 to 15 are used. This is used for DCI 6-0x.
-     For CE Mode A with R=r1, level L’=8 on 4 PRB’s (the highest 4 PRB’s in Narrow band), resulting in two MPDCCH, MPDCCH 1 with CCE’s 0-7are used for DCI 6- 1x and  MPDCCH 2 with CCE’s 8-15are used for DCI 6- 0x
MPDCCH is repeated based on semi-statically configured higher layer parameter mpdcch-NumRepetition and dynamically selected by network. Each value of mpdcch-NumRepetition = rmax maps into max 4 allowed values of repetitions R = r1, r2, r3, r4. UE is required to monitor all r1, r2, r3 & r4 as per 36.213[30] table 9.1.5-2a for CE Mode A and table 9.1.5-2b for CE mode B.

Following values shall be used for DCI subframe repetition number R based on rmax= mpdcch-NumRepetition default values:
-
Type1-common search space for P-RNTI, mpdcch-NumRepetition-Paging-r13 =r16, R=r1=1 for both CE-Modes A & B. 
-
Type2-common search space for RA-RNTI, mpdcch-NumRepetition-RA-r13 =r1, R=r1=1, resulting in no retransmissions is used for both CE-Modes A & B. 
-    Type2-common search space for RA-RNTI, mpdcch-NumRepetition-RA-r13 =r4, R=r1=1, resulting in no retransmissions is used for both CE-Modes A & B.
-    Type2-common search space for RA-RNTI, mpdcch-NumRepetition-RA-r13 =r16, R=r1=2, resulting in 2 transmissions  is used for both CE-Modes A & B.
-    Type2-common search space for RA-RNTI, mpdcch-NumRepetition-RA-r13 =r64, R=r1=2, resulting in 8 transmissions  is used for both CE-Modes A & B.
-
UE Specific by C-RNTI search space, mpdcch-NumRepetition-r13 =r16, R=r1=4 resulting in 4 transmissions. This facilitates one MPDCCH with L’=8 on 2 PRB’s and one MPDCH with L’=16 on 4 PRB’s to be simultaneously available for both CE Mode A, 36.213[30] table 9.1.5-2a and CE Mode B, 36.213[30] table 9.1.5-2b.
-
UE Specific by C-RNTI search space, mpdcch-NumRepetition-r13 =r1, R=r1=1 resulting in 1 transmissions. This facilitates 2 MPDCCH with L’=8 on 4 PRB’s to be simultaneously available CE Mode A, 36.213[30] table 9.1.5-2a; for CE mode B one MPDCCH with L’=8 on 2 PRB’s and one MPDCH with L’=16 on 4 PRB’s is simultaneously available , 36.213[30] table 9.1.5-2b.
<<< Start of next new clause>>>

7.7.2
Scheduling information

<<< Text skipped here >>>

7.7.2a
Scheduling information for BR System information

The scheduling of BR System Information is based upon the following conditions (Ref: 36.211 [44] clause 6.4.1):
3. -

[image: image1.wmf]BR

-

SIB1

PDSCH

N

 =4 i.e. the schedulingInfoSIB1-BR-r13 values are selected from {1,4,7,10,13,16} which as per 36.213[30] table 7.1.6-1 would result in 4 repetitions.

4. -
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=0; Cell 1 with Physical cell ID =0, cell 2 = 2 and cell 4 = 4 meets the criteria

5. -
si-WindowLength-BR-r13 =20 ms (same value as si-WindowLength)

6. -
si-RepetitionPattern-r13 = every2ndRF (hence results eventually in only transmission in first frame of window)

7. -
Except for SIB1-BR (mandated for SIB1-BR by 36.211) hopping is assumed to be not enabled for anything else.

8. -
The current test plan excludes inter frequency and inter rat test cases due to limitations in RAN4. Inter frequency, inter RAT system information combinations are not considered.

9. -
The typical size of SIB1/2/3/4 is less than 700 bits, the Max TB size for SIx-BR is 936 bits, 36.213 [30] table 7.1.7.2.7-1, hence no segmentation is assumed. For SIB1-BR schedulingInfoSIB1-BR-r13 =10, and for SIB 2,3,4 the si-TBS-r13 is set as b712.

10. -
If MIB needs to be repeated as per 36.331[19] clause 5.2.1.2 in subframe#9 of the previous radio frame for FDD and sub frame #5 of the same radio frame for TDD, the same can be achieved in the below schedule.

The sub frame offset values used for SI messages are according to table 7.7.2a-1.

Table 7.7.2a-1: SubframeOffset values

	Scheduling Information No.

Acc to TS 36.508 [3], clause 4.4.3.1.2
	subframeOffset (FDD)
	subframeOffset (TDD)

	SI1
	1
	0

	SI2
	1
	0

	SI3
	3
	0

	SI4
	3
	0

	SI1-BR
	2
	4

	SI2-BR
	2
	4

	SI3-BR
	2
	4

	SI4-BR
	2
	4

	NOTE: 
The subframe offsets for SIx-BR of 4 is suitable only for default TDD uplink-downlink configuration =1 and additionally for 2, 4 & 6.


Table 7.7.2a-2: BR System Information Scheduling (FDD)

	SFN\SUBFrame
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	MIB
	SI1
	SI1-BR
	 
	SIB1-BR
	SIB1
	
	 
	
	

	1
	MIB
	 
	
	 
	 
	 
	
	 
	
	

	2
	MIB
	SI2
	SI2-BR
	 
	SIB1-BR
	SIB1
	
	 
	
	

	3
	MIB
	 
	
	 
	 
	 
	
	 
	
	

	4
	MIB
	 
	SI3-BR
	SI3
	SIB1-BR
	SIB1
	
	 
	
	

	5
	MIB
	 
	
	
	 
	 
	
	 
	
	

	6
	MIB
	 
	SI4-BR
	SI4
	SIB1-BR
	SIB1
	
	
	
	

	7
	MIB
	 
	
	
	 
	 
	
	
	
	

	8
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	9
	MIB
	 
	
	
	 
	 
	
	
	
	

	10
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	11
	MIB
	 
	
	
	 
	 
	
	
	
	

	12
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	13
	MIB
	 
	
	
	 
	 
	
	
	
	

	14
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	15
	MIB
	 
	
	
	 
	 
	
	
	
	

	16
	MIB
	SI1
	SI1-BR
	
	SIB1-BR
	SIB1
	
	
	
	

	17
	MIB
	 
	
	
	 
	 
	
	
	
	

	18
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	19
	MIB
	 
	
	
	 
	 
	
	
	
	

	20
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	21
	MIB
	 
	
	
	 
	 
	
	
	
	

	22
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	23
	MIB
	 
	
	
	 
	 
	
	
	
	

	24
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	25
	MIB
	 
	
	
	 
	 
	
	
	
	

	26
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	27
	MIB
	 
	
	
	 
	 
	
	
	
	

	28
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	29
	MIB
	 
	
	
	 
	 
	
	
	
	

	30
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	31
	MIB
	 
	
	
	 
	 
	
	
	
	

	32
	MIB
	SI1
	SI1-BR
	
	SIB1-BR
	SIB1
	
	
	
	

	33
	MIB
	 
	
	
	 
	 
	
	
	
	

	34
	MIB
	SI2
	SI2-BR
	
	SIB1-BR
	SIB1
	
	
	
	

	35
	MIB
	 
	
	
	 
	 
	
	
	
	

	36
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	37
	MIB
	 
	
	
	 
	 
	
	
	
	

	38
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	39
	MIB
	 
	
	
	 
	 
	
	
	
	

	40
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	41
	MIB
	 
	
	
	 
	 
	
	
	
	

	42
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	43
	MIB
	 
	
	
	 
	 
	
	
	
	

	44
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	45
	MIB
	 
	
	
	 
	 
	
	
	
	

	46
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	47
	MIB
	 
	
	
	 
	 
	
	
	
	

	48
	MIB
	SI1
	SI1-BR
	
	SIB1-BR
	SIB1
	
	
	
	

	49
	MIB
	 
	
	
	 
	 
	
	
	
	

	50
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	51
	MIB
	 
	
	
	 
	 
	
	
	
	

	52
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	53
	MIB
	 
	
	
	 
	 
	
	
	
	

	54
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	55
	MIB
	 
	
	
	 
	 
	
	
	
	

	56
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	57
	MIB
	 
	
	
	 
	 
	
	
	
	

	58
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	59
	MIB
	 
	
	
	 
	 
	
	
	
	

	60
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	61
	MIB
	 
	
	
	 
	 
	
	
	
	

	62
	MIB
	 
	
	
	SIB1-BR
	SIB1
	
	
	
	

	63
	MIB
	 
	
	
	 
	 
	
	
	
	

	64
	MIB
	SI1
	SI1-BR
	
	SIB1-BR
	SIB1
	
	
	
	

	65
	MIB
	 
	
	
	 
	 
	
	
	
	

	66
	MIB
	SI2
	SI2-BR
	
	SIB1-BR
	SIB1
	
	
	
	

	67
	MIB
	
	
	
	 
	 
	
	
	
	

	68
	MIB
	
	SI3-BR
	SI3
	SIB1-BR
	SIB1
	
	
	
	

	69
	MIB
	
	
	
	 
	 
	
	
	
	

	70
	MIB
	
	SI4-BR
	SI4
	SIB1-BR
	SIB1
	
	
	
	

	71
	MIB
	
	
	
	 
	 
	
	 
	
	

	72
	MIB
	
	
	
	SIB1-BR
	SIB1
	
	 
	
	


Table 7.7.2a-3: BR System Information Scheduling (TDD)

	SFN\SUBFrame
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	MIB, SI1
	
	
	
	SI1-BR
	SIB1
	
	
	
	

	1
	MIB, 
	
	
	
	 
	 SIB1-BR
	
	
	
	

	2
	MIB, SI2
	
	
	
	SI2-BR
	SIB1
	
	
	
	

	3
	MIB 
	
	
	
	 
	 SIB1-BR
	
	
	
	

	4
	MIB/SI3
	
	
	
	SI3-BR 
	SIB1
	
	
	
	

	5
	MIB
	
	
	
	 
	 SIB1-BR
	
	
	
	

	6
	MIB, SI4
	
	
	
	SI4-BR
	SIB1
	
	
	
	

	7
	MIB
	
	
	
	 
	SIB1-BR
	
	
	
	

	8
	MIB
	
	
	
	 
	SIB1
	
	
	
	

	9
	MIB
	
	
	
	 
	 SIB1-BR
	
	
	
	

	10
	MIB
	
	
	
	 
	SIB1
	
	
	
	

	11
	MIB
	
	
	
	 
	SIB1-BR 
	
	
	
	

	12
	MIB
	
	
	
	 
	SIB1
	
	
	
	

	13
	MIB
	
	
	
	 
	 SIB1-BR
	
	
	
	

	14
	MIB
	
	
	
	 
	SIB1
	
	
	
	

	15
	MIB
	
	
	
	 
	 SIB1-BR
	
	
	
	

	16
	MIB, SI1
	
	
	
	SI1-BR
	SIB1
	
	
	
	

	17
	MIB 
	
	
	
	
	 SIB1-BR
	
	
	
	

	18
	MIB
	
	
	
	
	SIB1
	
	
	
	

	19
	MIB
	
	
	
	
	SIB1-BR 
	
	
	
	

	20
	MIB
	
	
	
	
	SIB1
	
	
	
	

	21
	MIB
	
	
	
	
	SIB1-BR 
	
	
	
	

	22
	MIB
	
	
	
	
	SIB1
	
	
	
	

	23
	MIB
	
	
	
	
	SIB1-BR 
	
	
	
	

	24
	MIB
	
	
	
	
	SIB1
	
	
	
	

	25
	MIB
	
	
	
	
	SIB1-BR 
	
	
	
	

	26
	MIB
	
	
	
	
	SIB1
	
	
	
	

	27
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	28
	MIB
	
	
	
	
	SIB1
	
	
	
	

	29
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	30
	MIB
	
	
	
	
	SIB1
	
	
	
	

	31
	MIB
	
	
	
	
	SIB1-BR 
	
	
	
	

	32
	MIB, SI1
	
	
	
	SI1-BR
	SIB1
	
	
	
	

	33
	MIB
	
	
	
	 
	 SIB1-BR
	
	
	
	

	34
	MIB, SI2
	
	
	
	SI2-BR
	SIB1
	
	
	
	

	35
	MIB
	
	
	
	
	SIB1-BR 
	
	
	
	

	36
	MIB
	
	
	
	
	SIB1
	
	
	
	

	37
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	38
	MIB
	
	
	
	
	SIB1
	
	
	
	

	39
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	40
	MIB
	
	
	
	
	SIB1
	
	
	
	

	41
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	42
	MIB
	
	
	
	
	SIB1
	
	
	
	

	43
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	44
	MIB
	
	
	
	
	SIB1
	
	
	
	

	45
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	46
	MIB
	
	
	
	
	SIB1
	
	
	
	

	47
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	48
	MIB, SI1
	
	
	
	SI1-BR
	SIB1
	
	
	
	

	49
	MIB
	
	
	
	
	SIB1-BR 
	
	
	
	

	50
	MIB
	
	
	
	
	SIB1
	
	
	
	

	51
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	52
	MIB
	
	
	
	
	SIB1
	
	
	
	

	53
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	54
	MIB
	
	
	
	
	SIB1
	
	
	
	

	55
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	56
	MIB
	
	
	
	
	SIB1
	
	
	
	

	57
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	58
	MIB
	
	
	
	
	SIB1
	
	
	
	

	59
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	60
	MIB
	
	
	
	
	SIB1
	
	
	
	

	61
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	62
	MIB
	
	
	
	
	SIB1
	
	
	
	

	63
	MIB
	
	
	
	
	 SIB1-BR
	
	
	
	

	64
	MIB, SI1
	
	
	
	SI1-BR
	SIB1
	
	
	
	

	65
	MIB 
	
	
	
	 
	 SIB1-BR
	
	
	
	

	66
	MIB, SI2
	
	
	
	SI2-BR
	SIB1
	
	
	
	

	67
	MIB 
	
	
	
	
	 SIB1-BR
	
	
	
	

	68
	MIB, SI3
	
	
	
	SI3-BR 
	SIB1
	
	
	
	

	69
	MIB 
	
	
	
	
	SIB1-BR
	
	
	
	

	70
	MIB, SI4
	
	
	
	SI4-BR 
	SIB1
	
	
	
	 

	71
	MIB
	
	
	
	
	SIB1-BR
	
	
	
	

	72
	MIB
	
	
	
	
	SIB1
	
	
	
	 

	73
	MIB
	
	
	
	
	SIB1-BR
	
	
	
	


<<< Start of next new clause>>>

7.3.3.8.4 UE-dedicated scheduling

7.3.3.8.4.1 UE-dedicated scheduling with DCI format 6-1A for CE ModeA UE

TS 36.213 [30], table 7.1.7.2.3-1, ITBS = 0..15 with TBS <= Max TBS=1000 are applicable. The rules applied are same as clause 7.3.3.4. Resource allocation sheet ‘UE-Specific-DCI-6-1A’ gives the transport block sizes.

7.3.3.8.4.2 UE-dedicated scheduling with DCI format 6-1B for CE ModeB UE

TS 36.213 [30], clause 7.1.7.2.6 Imcs=ITBS = 0..9, Modulation is always QPSK.

Resource allocation bit is set to 0 in the indicated narrowband, indicates RBs with PRB index {0, 1, 2, 3} are allocated and 1 indicates all 6 PRB’s are allocated. If a TB size can be achieved by both nPRB=4 and 6, then the rules to select TBS combination are same as clause 7.3.3.4. Resource allocation sheet ‘UE-Specific-DCI-6-1A’ gives the transport block sizes. 

7.3.3.9
DL Resource allocation bitmaps for BL/CE UE

7.3.3.9.1
DCI combination 1

For simplicity of scheduling, it is proposed to restrict DCI combination 1 for WB-EUTRA operation in test cases also applicable for BL/CE UE and executed against BL/CE UE.

UE-specific below includes all other transmission C-RNTI/T-CRNTI/P-RNTI/RA-RNTI.

Table 7.3.3.9.1-1: Physical resource allocation bitmap
for DCI combination 1 (5 MHz) 

	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9-15
	16
	17
	18
	19-24

	BCCH
	
	
	
	
	
	
	
	
	
	Used for PBCH and other common signals


	
	
	
	

	SIB1-BR
	
	NB 0
	
	
	
	
	
	
	NB 3

	SIx-BR
	
	NB 0
	
	
	
	
	
	
	

	UE-Specific
	
	
	
	
	
	
	
	
	
	
	
	
	
	NB 3

	MPDCCH
	
	
	
	
	
	
	
	NB 1
	
	
	
	
	
	


NOTE: 
The allocation assumes that SIB1-BR and SIx-BR are not transmitted in same subframe.

It is unavoidable to use NB 3 for both SIB1-BR and UE-specific. This means that UE-specific transmission cannot be used in (frame number mod 2=0, subframe =4). NB 1 and 2 need to be avoided so as to avoid central 72 carriers carrying MIB and reduce interference between intra frequency cells.

Table 7.3.3.9.1-2: Narrow band allocation per cell (5 MHz)
	Cell ID
	Physical cell ID
	SIB1-BR set
	SIx-BR  
	UE-specific 
	MPDCCH

	Cell 1
	0
	NB 0,NB 3
	NB 0
	NB 3
	NB 1

	Cell 2
	2
	NB 0,NB 3
	NB 0
	NB 3
	NB 1

	Cell 4
	4
	NB 0,NB 3
	NB 0
	NB 3
	NB 1


Table 7.3.3.9.1-3 (columns 0–30): Physical resource allocation bitmap
for DCI combination 1 (10 MHz)

	NPRB
	0
	1
	2
	3
	4
	5
	6
	7-12
	13-18
	19..21
	22..27
	28-30

	BCCH
	
	
	
	
	
	
	
	
	
	Not Used
	Used for PBCH and other common signals
	Not Used



	SIB1-BR
	
	NB 0
	NB 1
	NB 2
	
	
	

	SIx-BR
	
	NB 0
	
	
	
	
	

	UE-Specific
	
	
	
	
	
	
	
	
	
	
	
	

	MPDCCH
	
	
	
	
	
	
	
	NB1
	NB2
	
	
	


Table 7.3.3.9.1-3 (columns 31–49): Physical resource allocation bitmap
for DCI combination 1 (10 MHz)

	NPRB
	31-36
	37-42
	43-48
	49

	BCCH
	
	
	
	   Not Used



	SIB1-BR
	NB 5
	NB 6
	NB 7
	

	SIx-BR
	
	
	
	

	UE-Specific
	
	NB 6
	NB 7
	

	MPDCCH
	
	
	
	


Table 7.3.3.9.1-4: Narrow band allocation per cell (10 MHz)
	Cell ID
	Physical cell ID
	SIB1-BR set
	SIx-BR 
	UE-specific 
	MPDCCH

	Cell 1
	0
	NB 0,NB 5
	NB 0
	NB 6
	NB 1

	Cell 2
	2
	NB 2,NB 7
	NB 0
	NB 6
	NB 1

	Cell 4
	4
	NB 6,NB 1
	NB 0
	NB 7
	NB 2


NOTE: 
The allocation assumes SIB1-BR and SIB x BR, SI X are not transmitted in same subframe.
Table 7.3.3.9.1-5 (columns 0–43): Physical resource allocation bitmap
for DCI combination 1 (20 MHz)

	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8-13
	14-19
	20-25
	26-31
	32-37
	38-43

	BCCH
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	SIB1-BR
	
	NB 0
	
	NB 2
	NB 3
	NB 4
	NB 5
	NB 6

	SIx-BR
	
	
	
	
	
	
	
	
	NB 1
	
	
	
	
	

	UE-Specific
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 7.3.3.9.1-5 (columns 44-99): Physical resource allocation bitmap
for DCI combination 1 (20 MHz)

	NPRB
	44-46
	47..52
	53-54
	56-61
	62-67
	68-73
	64-79
	80-85
	86-91
	92-97
	98..99

	BCCH
	Not Used
	Used for PBCH and other common signals
	Not Used


	
	
	
	
	
	
	
	Not Used

	SIB1-BR
	
	
	
	NB 9
	NB 10
	NB11
	NB 12
	NB 13
	
	NB 15
	

	SIx-BR
	
	
	
	
	
	
	
	
	
	
	

	UE-Specific
	
	
	
	
	
	
	
	
	NB 14
	
	

	MPDCCH
	NB 7
	
	
	
	
	
	
	
	
	
	
	
	


Table 7.3.3.9.1-6: Narrow band allocation per cell (20 MHz)
	Cell ID
	Physical cell ID
	SIB1-BR set
	SIx-BR 
	UE-specific
	MPDCCH

	Cell 1
	0
	NB’s 0,3,6,11
	NB 1
	NB 14
	NB 7

	Cell 2
	2
	NB’s 2,5,10,13
	NB 1
	NB 14
	NB 7

	Cell 4
	4
	NB’s 4,9,12,15
	NB 1
	NB 14
	NB 7


<<< Start of next clause>>>

7.26
Type B FDD Half-Duplex Considerations
Type B FDD half-duplex UE has limitations in receiving a DL subframe preceding or following a UL subframe for the same UE hence a blank subframe is needed. In [non TTI bundling considerations] max 3 contiguous subframes UL or DL can be scheduled. And after and before any contiguous DL/UL subframes block a blank subframe is needed.

If the UE under test is a Type B FDD half-duplex UE:

-
SS will be configured per cell by providing UE category info and FDD half-duplex operation. 

-
When explicit timing info is provided in any DL transmission, the SS shall ignore the UE capability and shall follow the explicit scheduling. It will be TTCN responsibility to schedule UL/DL transmissions based on UE capability. Paging is always explicitly scheduled and hence SS follows explicit scheduling for paging.

-
For UE Category 0, SI scheduling will be configured as per TDD SI scheduling (Table 7.7.2-4) restricting system info transmissions in sub frames 0 and 5. For UE Category M1, SI scheduling is specified in clause 7.7.2a.
-
For non-explicitly scheduled new DL transmissions/ new UL grant allocations, the SS shall restrict UL/DL operations as per table below:

Table 7.26-1: Scheduling pattern for type B half-duplex FDD UE (non-explicitly scheduled)

	SFN\SubFrame
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	X (any)
	SI
	Blank
	New UL Data/ HARQ
	Blank
	Blank
	SI
	DL HARQ
	Blank
	New DL Data/ UL Grant
	Blank


-
If HARQ retransmissions are required:

-
DL retransmissions being asynchronous in nature shall be scheduled by the SS as per above schedule (i.e. subframe 8).

-
UL retransmissions being synchronous will not be limited to subframe 2. i.e. the first UL retransmission will be in frame X+1, subframe 0, second retransmission in frame X+1, subframe 8 and so on.

-
HARQ retransmissions shall be prioritised over new transmissions.
11. Further ASP updates:
	type record EpdcchConfig_Type {

    ToRS_EPRE_Ratios_Type       RelativeTxPower       optional, /* power ratio for ePDCCH's/MPDCCH(if configured) resource elements relative to the RS */

    PdcchCandidateList_Type     ePdcchCandidateList   optional, /* ePDCCH candidate list acc. to tables in TS 36.523-3 clause 7.1.2,*/
/* MPDCCH candidates are as per 36.523-3 clause 7.1.3 */
    EPDCCH_Config_r11           EPDCCH_Config         optional  /* If present with choice 'setup' SS starts using ePDCCH in subframes reserved for ePDCCH for UL/DL grant transmission on C-RNTI/SPS-RNTI and PDCCH in non reserved sub frames or  MPDCCH (if present) in all sub frames when using DCI formats 6-xx
                                                                 * If present with choice 'release' SS releases ePDCCH/MPDCCH configuration and uses PDCCH for UL/DL grant transmission in all sub frames

                                                                 * 'omit' is no change from previous configuration */

  };


	type integer DCISubframeRepetitionNumber_Type (0..3); /* 36.213 clause as defined in section 9.1.5 */
type record DciDlInfoCommon_Type {

    /* used for normal DL scheduling acc. to TS 36.523-3, clause 7.3 */

    PdcchDciFormat_Type                 Format,                 /* BCCH, PCCH and RACH Response:  1A or 1C  (TS 36.213, clause 7.1)

                                                                 * CCCH: 1A since transmission mode is not (may not be) configured at the UE yet (TS 36.213, clause 7.1)

                                                                 * DTCH/DCCH: depending on transmission mode */

    PdcchResourceAllocation_Type        ResourceAllocType,      /* depends on DCI format, e.g. ra_2_Localised or

                                                                 * ra_2_Distributed for DCI format 1A */

    Modulation_Type                     Modulation_1stCW,       /* max. modulation scheme for the 1st code word;

                                                                 * depending on the amount of data a lower modulation scheme may be by SS but not a higher one;

                                                                 * BCCH, PCCH and RACH Response: QPSK only */

    Modulation_Type                     Modulation_2ndCW,       /* modulation scheme for 2nd code word in case of spatial multiplexing;

                                                                 * can be different than 1st code word (see TS 36.211, clause 6.3.2; TS 36.212, clause 5.3.3.1.5);

                                                                 * 'unused' when there is no spatial multiplexing;

                                                                 * NOTE:

                                                                 * Acc. to 36.523-3 cl. 7.3.3.4 in normal mode MIMO shall not be used

                                                                 * => for the time being Modulation_2ndCW is always "unused" */

    FreqDomainSchedulCommon_Type        FreqDomainSchedul,      /* index of 1st RB; max. number of RBs per TTI;

                                                                 * NOTE:

                                                                 * in case of DCI format 1C the first RB index has no meaning since distributed virtual resource blocks assigned in this case (TS 36.213, clause 7.1.6.3)

                                                                 * NOTE: For DCI formats used for BL/CE UEs i.e DCIs 6_X, this IE identifies the Narrow band of 6 PRBs */

    RedundancyVersionListDL_Type        RedundancyVersionList,   /* list of Redundancy version to be used in case of retransmission;

                                                                 * the number of elements in the list provides the maxHARQ-Tx */

    RepetitionNumber_Type               RepetitionNumber   optional ,/* used only for DCI format 6_X for BL/CE UEs */
 DCISubframeRepetitionNumber_Type   DCISubframeRepetitionNumber optional /* used only for DCI format 6_X for BL/CE UEs */

  };
type record DciDlInfoExplicit_Type {

    /* used for explicit DL scheduling acc. to TS 36.523-3, clause 7.3 */

    Imcs_Type                           Imcs_1stCW,             /* MCS index of table 7.1.7.1-1 of TS 36.213 */

    Imcs_Type                           Imcs_2ndCW,             /* MCS index for the 2nd code word in case of MIMO;

                                                                   'NotUsed' when MIMO is not used */

    PdcchDciFormat_Type                 Format,

    PdcchResourceAllocation_Type        ResourceAllocType,

    FreqDomainSchedulExplicit_Type      FreqDomainSchedul,      /* For DCI formats used for BL/CE UEs i.e DCIs 6_X, this IE identifies the resources in Narrow band of 6 PRBs */

    RedundancyVersionListDL_Type        RedundancyVersionList,  /* list of Redundancy version to be used in case of retransmission the number of elements in the list provides the maxHARQ-Tx */

    MIMO_DciDlInfo_Type                 MimoInfo optional,       /* shall be present when Imcs_2ndCW specifies a 2nd CW to be used;

                                                                 * shall be omit when Imcs_2ndCW is 'NotUsed' */

    RepetitionNumber_Type               RepetitionNumber   optional,,/* used only for DCI format 6_X for BL/CE UEs */
DCISubframeRepetitionNumber_Type    DCISubframeRepetitionNumber optional /*used only for DCI format 6_X for BL/CE UEs*/

  };

type record DciUlInfo_Type {

    Imcs_Type                           Imcs,                   /* MCS index of table 8.6.1-1 of TS 36.213 */

    UL_TransRetransmissionList_Type     TransRetransmissionList,/* list of possible retransmissions and their redundancy versions (depending on being adapive or non-adaptive);

                                                                 * the list shall

                                                                 * - start with

                                                                 *   - "New Transmission" (normal case) or

                                                                 *   - "Adaptive Retransmission" (e.g. to request a retransmission even when the data has been acknowledged with a HARQ ACK)

                                                                 * - end with "Adaptive Retransmission" (if there are retransmissions)

                                                                 * NOTE1: TTCN implementation shall ensure that a reconfiguration is done not before the previous list has been fully processed

                                                                 * NOTE2: for normal operation the list contains only one NewTransmission element (i.e. possible retransmissions are non-adaptive) */

    FreqDomainSchedulExplicit_Type      FreqDomainSchedul,       /* For DCI formats used for BL/CE UEs i.e DCIs 6_0X, this IE identifies the resources in Narrow band of 6 PRBs */

   
PdcchDciFormat_Type                 Format  optional,        /*  If omit, default DCI format 0 will be applied; for BL/CE UEs 6_0X shall be specified*/
    integer                                             HarqProcessId optional, /* Can be present in DCI format is not 6_0X; If present SS Uses the specified HARQ process for all UL transmissions/retransmissions; */
 RepetitionNumber_Type               RepetitionNumber   optional ,/* used only for DCI format 6_X for BL/CE UEs */
DCISubframeRepetitionNumber_Type    DCISubframeRepetitionNumber optional /*used only for DCI format 6_X for BL/CE UEs*/
  };


	type record RetransmissionAsynchronous_Type {

    RedundancyVersion_Type    RedundencyVer,            /* SS assigns grant to requests retransmission of data with given redundancy version; NDI is not toggled */

    integer                   SubframeOffset ,           /* the subframe offset since previous grant in the list, shall include all repetitions */
 RepetitionNumber_Type     RepetitionNumber,

DCISubframeRepetitionNumber_Type    DCISubframeRepetitionNumber
  };


	type enumerated PdcchResourceAllocation_Type {        /* Resource allocation acc. TS 36.213, clause 7.1.6 */

    ra_0,

    ra_1,

    ra_2_Localised,                                     /* => physical and virtual RB index are identical */

    ra_2_Distributed                                    /* => virtual resource allocation */
    ra_Unspecified                                       /* => None of above resource allocations and as specified by DCI format in 36.211. For example used f0r DCI 6_1B */

  };

	group Paging_Trigger {

  type record length (1..infinity) of integer SubframeOffsetList_Type;

  type record PagingTrigger_Type {                              /* CellId : identifier of the cell where the UE is active

                                                                   

      RoutingInfo : None

                                                                                                    TimingInfo : Calculated paging occasion

                                                                                                    ControlInfo : CnfFlag:=false; FollowOnFlag:=false */

    /* primitive to trigger transmission of a paging on the PCCH at a calculated paging occasion (TS 36.304, clause 7);

     * the paging occasion is calculated by TTCN and activation time is applied;

     * as for BCCH Infor acc. to TS 36.331, clause 9.1.1.3 "RRC will perform padding, if required due to the granularity of the TF signalling, as defined in 8.5.";

     * therefore this needs to be done by the system simulator 
     * When paging on MPDCCH: by default only one paging narrowband is assigned resulting in Paging Narrowband (PNB) set to 0. */

    PCCH_Message                    Paging,                     /* paging to be send out at paging occasion and being announced on PDCCH using P-RNTI */

    SubframeOffsetList_Type         SubframeOffsetList optional /* list of subframe offsets relative to the absolute timing information given in the common part of the ASP;

                                                                   if present, multiple pagings are sent out at all occasions given by the list;

                                                                   if omitted only a single paging is sent at the occasion given timing information given in the common part of the ASP */

  };


12. Scheduling considerations for BL/CE UE’s:
DL-SCH / PDSCH:


	
	
	
	
	
	
	
	

	
	DCI format 6-1A/B
	
	DL-SCH
	
	ACK/NACK

	
	( tDCI (
	( tdelay1 (
	( tData (
	( tdelay2 (
	( tACK/NACK (


with

	tDCI
	=16 ms FDD(for 16 repetitions as per default configuration)/40 ms (for 16 repetitions in 16 consecutive dl sub frames)

	tdelay1
	< 1ms 

	tData
	= 1ms(for 1 repetition)

	tdelay2
	= 3ms FDD/3-6 ms for TDD

	tACK/NACK
	= 4ms FDD( for default 4 repetitions as per pucch-NumRepetitionCE-format1 )/ <=10 ms( 4 repetitions in UL sub frames)


( The transmission of a transport block in DL takes 25 ms for FDD and 58 ms for TDD for default parameters.
UL-SCH / PUSCH:

	
	
	
	
	
	
	
	

	
	DCI format 6-0A/B
	
	UL-SCH
	
	ACK/NACK

	
	( tDCI (
	( tdelay1 (
	( tData (
	( tdelay2 (
	( tACK/NACK (


with

	tDCI
	=16 ms (for 16 repetitions as per default configuration)/<=40 ms (for 16 repetitions in 16 consecutive dl sub frames)

	tdelay1
	= 3 ms for FDD/3-6 ms for TDD

	tData
	= 1ms(for 1 repetition)

	tdelay2
	 = 3 ms for FDD/3-6 ms for TDD

	tACK/NACK
	= 4ms FDD( for default 4 repetitions as per pucch-NumRepetitionCE-format1 ) )/ <=10 ms TDD( 4 repetitions in UL sub frames)


( The transmission of a transport block in UL takes 27 ms for FDD and 67 ms for TDD for default parameters.
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