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Introduction
This document introduces clarification of CCE’s for LAA Scells. Clarification is required on CCE’s to be used for CC-RNTI based transmissions which are new in LAA Scells. The proposal in this document is a replacement for proposal made in R5w170107, which is not complaint to 36.213 clause 13A.
Proposed Changes to 36.523-1

 7.1.1
PDCCH Candidate Selection

In this clause following abbreviations are used:

-
Common search Space Aggregation: CS_Agr.

-
UE-Specific Search Space Aggregation: UE_Agr.

-
Total number of CCEs available in a subframe: Max_CCE.

SS shall apply defined rules below in a DL subframe for PDCCH candidates selection.

-
Scheduled transmissions on SI-RNTI, P-RNTI, RA-RNTI, M-RNTI, G-RNTI, SC-RNTI, SC-N-RNTI and eIMTA-RNTI, use Common Search Space. UL and DL Scheduled transmissions on C-RNTI / SPS C-RNTI, DL Scheduled transmissions on Temp. C-RNTI and UL Scheduled transmission on SL-RNTI, use UE-Specific Search Space. Transmissions on TPC-PUCCH-RNTI / TPC-PUSCH-RNTI and UL Scheduled transmissions on Temp. C-RNTI is not considered for default CCE management.

-
If a transmission on SI-RNTI is scheduled, PDCCH candidate corresponding to CCEs between 0 and (CS_Agr-1) is used. For FDD, this PDCCH candidate is reserved for SI-RNTI, and left vacant if no SI-RNTI transmission is scheduled. For TDD the default UL/DL configuration type 1, this PDCCH candidate is reserved for SI-RNTI in subframes 0 & 5 (i.e. subframes where PDCCH for UL grant for C-RNTI / SPS C-RNTI is not scheduled).

-
PDCCH candidates corresponding to CCEs between CS_Agr and (2*CS_Agr-1) can be used for the transmission on P-RNTI, RA-RNTI, M-RNTI, G-RNTI, SC-RNTI, SC-N-RNTI or eIMTA-RNTI. In conformance test cases with single UE, there is no requirement for transmissions scheduled for more than one of P-RNTI, RA-RNTI, M-RNTI, G-RNTI, SC-RNTI, SC-N-RNTI or eIMTA-RNTI in one DL subframe. As per TS 36.331 [19] clause 5.8.1.3, the MCCH change notification indicator shall be transmitted on MBSFN subframes only.

For FDD:

-
For DL transmission for C-RNTI / SPS C-RNTI / Temp C-RNTI the lowest value of m =m' which has a PDCCH available from CCEs between 2*CS_Agr and (Max_CCE-1) shall be used. 'm' is defined in TS 36.213 [30], clause 9.1.1.

-
For UL transmission for C-RNTI / SPS C-RNTI /SL-RNTI the lowest value of m =m">m' which has a PDCCH available from CCEs between 2*CS_Agr and (Max_CCE-1) shall be used, irrespective of PDCCH candidate corresponding to m' is used or not. In conformance test cases with single UE, there is no requirement for transmissions scheduled for more than one of C-RNTI / SPS C-RNTI or SL-RNTI in one DL subframe.

For TDD:

-
For DL transmission, for C-RNTI / SPS C-RNTI / Temp C-RNTI the lowest value of m =m' which has a PDCCH available from CCEs between 1*CS_Agr and (Max_CCE-1) shall be used. 'm' is defined in TS 36.213 [30] clause 9.1.1. In conformance test cases with single UE, there is no requirement for transmissions scheduled for more than one of C-RNTI / SPS C-RNTI / Temp C-RNTI, P-RNTI, RA-RNTI or eIMTA-RNTI in one DL sub frame.

-
For UL transmission, for C-RNTI / SPS C-RNTI / SL-RNTI the lowest value of m =m"and if in the sub frame m' is also used, m"!=m' has a PDCCH available from CCEs between 0 and (Max_CCE-1) shall be used. In conformance test cases with single UE, there is no requirement for transmissions scheduled for more than one of C-RNTI / SPS C-RNTI, SL-RNTI or eIMTA-RNTI in one DL subframe.

NOTE:
If m' or m'' cannot be allocated in any TTI, it is a TTCN error due to X-RNTI not properly allocated. The error shall be reported to TTCN. The TTCN will exit the test case assigning an inconclusive verdict.

7.1.1.1
FDD candidates selection

Table 7.1.1.1-1 gives the CCE resources utilized for m' and m'' for default values of common search space aggregation level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and channel Bandwidth of 5 MHz. This give Max_CCE =20 for FDD. The table also gives the corresponding CCE start indices of PDCCH candidates for m' and m''.

Table 7.1.1.1-1: CCE Start indices(m' & m'') to be used for various C-RNTIs (5 MHz)

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

	tsc_C_RNTI_Def
	'1001'H

4097
	m'
	0
	1
	0
	0
	0
	3
	4
	0
	0
	0

	
	
	CCE_St_Ind'
	12
	8
	14
	8
	12
	8
	8
	8
	14
	10

	
	
	m''
	1
	2
	1
	1
	1
	4
	5
	1
	1
	1

	
	
	CCE_St_Ind''
	14
	10
	16
	10
	14
	10
	10
	10
	16
	12

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	0
	2
	0
	0
	4
	4
	1
	0
	0

	
	
	CCE_St_Ind'
	12
	16
	8
	14
	10
	8
	8
	8
	18
	16

	
	
	m''
	1
	1
	3
	1
	1
	5
	5
	2
	5
	1

	
	
	CCE_St_Ind''
	14
	18
	10
	16
	12
	10
	10
	10
	8
	18

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	0
	0
	2
	3
	0
	0
	0
	0
	4

	
	
	CCE_St_Ind'
	16
	10
	14
	8
	8
	10
	14
	8
	18
	8

	
	
	m''
	1
	1
	1
	3
	4
	1
	1
	1
	5
	5

	
	
	CCE_St_Ind''
	18
	12
	16
	10
	10
	12
	16
	10
	8
	10

	tsc_C_RNTI_Def4
	'1FF1'H

8177
	m'
	0
	0
	0
	0
	3
	0
	0
	0
	2
	4

	
	
	CCE_St_Ind'
	12
	12
	18
	16
	8
	18
	18
	18
	8
	8

	
	
	m''
	1
	1
	5
	1
	4
	5
	5
	5
	3
	5

	
	
	CCE_St_Ind''
	14
	14
	8
	18
	10
	8
	8
	8
	10
	10

	tsc_C_RNTI_Def5
	'04D2'H

1234
	m'
	0
	2
	0
	4
	0
	2
	3
	0
	1
	0

	
	
	CCE_St_Ind'
	10
	8
	10
	8
	14
	8
	8
	14
	8
	10

	
	
	m''
	1
	3
	1
	5
	1
	3
	4
	1
	2
	1

	
	
	CCE_St_Ind''
	12
	10
	12
	10
	16
	10
	10
	16
	10
	12

	tsc_C_RNTI_Def6
	'0929'H

2345
	m'
	4
	0
	4
	0
	0
	1
	3
	3
	4
	2

	
	
	CCE_St_Ind'
	8
	10
	8
	12
	14
	8
	8
	8
	8
	8

	
	
	m''
	5
	1
	5
	1
	1
	2
	4
	4
	5
	3

	
	
	CCE_St_Ind''
	10
	12
	10
	14
	16
	10
	10
	10
	10
	10

	tsc_C_RNTI_Def7
	'0D80'H

3456
	m'
	2
	0
	2
	0
	0
	0
	3
	0
	0
	2

	
	
	CCE_St_Ind'
	8
	16
	8
	18
	14
	14
	8
	16
	14
	8

	
	
	m''
	3
	1
	3
	5
	1
	1
	4
	1
	1
	3

	
	
	CCE_St_Ind''
	10
	18
	10
	8
	16
	16
	10
	18
	16
	10

	tsc_C_RNTI_Def8
	'11D7'H

4567
	m'
	0
	0
	0
	2
	0
	0
	3
	2
	0
	2

	
	
	CCE_St_Ind'
	8
	16
	8
	8
	14
	16
	8
	8
	8
	8

	
	
	m''
	1
	1
	1
	3
	1
	1
	4
	3
	1
	3

	
	
	CCE_St_Ind''
	10
	18
	10
	10
	16
	18
	10
	10
	10
	10

	tsc_C_RNTI_Def9
	'162E'H

5678
	m'
	0
	3
	0
	0
	0
	2
	0
	0
	3
	2

	
	
	CCE_St_Ind'
	12
	8
	12
	16
	8
	8
	16
	18
	8
	8

	
	
	m''
	1
	4
	1
	1
	1
	3
	1
	5
	4
	3

	
	
	CCE_St_Ind''
	14
	10
	14
	18
	10
	10
	18
	8
	10
	10

	tsc_C_RNTI_Def10
	'1A85'H

6789
	m'
	0
	0
	0
	3
	0
	1
	0
	1
	3
	2

	
	
	CCE_St_Ind'
	16
	8
	16
	8
	8
	8
	16
	8
	8
	8

	
	
	m''
	1
	1
	1
	4
	1
	2
	1
	2
	4
	3

	
	
	CCE_St_Ind''
	18
	10
	18
	10
	10
	10
	18
	10
	10
	10


Table 7.1.1.1-1a gives the CCE resources utilized for m' and m'' for default values of common search space aggregation level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and channel Bandwidth of 5 MHz and CFI=2, suitable for eMBMS test cases. This give Max_CCE =12 for FDD. The table also gives the corresponding CCE start indices of PDCCH candidates for m' and m''.

Table 7.1.1.1-1a: CCE Start indices(m' & m'') to be used for various C-RNTIs with CFI=2 (5 MHz)

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

	tsc_C_RNTI_Def
	'1001'H

4097
	m'
	4
	3
	3
	0
	2
	1
	2
	0
	3
	1

	
	
	CCE_St_Ind'
	8
	8
	8
	8
	8
	8
	8
	8
	8
	8

	
	
	m''
	5
	4
	4
	1
	3
	2
	3
	1
	4
	2

	
	
	CCE_St_Ind''
	10
	10
	10
	10
	10
	10
	10
	10
	10
	10

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	4
	0
	0
	3
	4
	0
	0
	1
	0

	
	
	CCE_St_Ind'
	8
	8
	8
	10
	8
	8
	8
	10
	8
	8

	
	
	m''
	1
	5
	1
	5
	4
	5
	1
	5
	2
	1

	
	
	CCE_St_Ind''
	10
	10
	10
	8
	10
	10
	10
	8
	10
	10

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	2
	0
	0
	4
	0
	0
	0
	2
	0
	2

	
	
	CCE_St_Ind'
	8
	10
	10
	8
	10
	10
	10
	8
	10
	8

	
	
	m''
	3
	5
	5
	5
	5
	5
	5
	3
	5
	3

	
	
	CCE_St_Ind''
	10
	8
	8
	10
	8
	8
	8
	10
	8
	10


Tables 7.1.1.1-2, 7.1.1.1-3 and 7.1.1.1-4 give the CCE resources utilized for m' and m'' for default values of common search space aggregation level =4, UE-specific search space aggregation L=2 resulting in 6 PDCCH candidates m=0..5 and bandwidths of 10/15/20 MHz respectively. This gives Max_CCE =25(10 MHz)/37(15 MHz)/50(20 MHz) for FDD. The tables also give the corresponding CCE start indices of PDCCH candidates for m' and m''. These are in general to be applied in MAC Transport block size test cases defined in clause 7.1.7 of TS 36.523-1 [1].

Table 7.1.1.1-2: CCE Start indices (m' & m'') to be used for default C-RNTI (10 MHz)

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

	tsc_C_RNTI_Def
	'1001'H

4097
	m'
	0
	3
	3
	0
	0
	0
	0
	0
	0
	0

	
	
	CCE_St_Ind'
	12
	8
	8
	20
	16
	18
	16
	8
	14
	18

	
	
	m''
	1
	4
	4
	1
	1
	1
	1
	1
	1
	1

	
	
	CCE_St_Ind''
	14
	10
	10
	22
	18
	20
	18
	10
	16
	20

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	4
	0
	0
	0
	4
	0
	0
	0
	0

	
	
	CCE_St_Ind'
	8
	8
	20
	10
	14
	8
	20
	22
	18
	8

	
	
	m''
	1
	5
	1
	1
	1
	5
	1
	5
	1
	1

	
	
	CCE_St_Ind''
	10
	10
	22
	12
	16
	10
	22
	8
	20
	10

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	0
	0
	4
	0
	0
	0
	2
	0
	0

	
	
	CCE_St_Ind'
	16
	10
	10
	8
	22
	22
	22
	8
	10
	16

	
	
	m''
	1
	1
	1
	5
	5
	5
	5
	3
	1
	1

	
	
	CCE_St_Ind''
	18
	12
	12
	10
	8
	8
	8
	10
	12
	18

	tsc_C_RNTI_Def4
	'1FF1'H

8177
	m'
	2
	0
	0
	4
	0
	0
	3
	0
	2
	0

	
	
	CCE_St_Ind'
	8
	20
	14
	8
	10
	18
	8
	22
	8
	12

	
	
	m''
	3
	1
	1
	5
	1
	1
	4
	5
	3
	1

	
	
	CCE_St_Ind''
	10
	22
	16
	10
	12
	20
	10
	8
	10
	14

	tsc_C_RNTI_Def5
	'04D2'H

1234
	m'
	3
	0
	0
	0
	0
	2
	3
	3
	1
	0

	
	
	CCE_St_Ind'
	8
	16
	22
	12
	22
	8
	8
	8
	8
	22

	
	
	m''
	4
	1
	5
	1
	5
	3
	4
	4
	2
	5

	
	
	CCE_St_Ind''
	10
	18
	8
	14
	8
	10
	10
	10
	10
	8

	tsc_C_RNTI_Def6
	'0929'H

2345
	m'
	0
	0
	2
	2
	0
	1
	0
	0
	0
	2

	
	
	CCE_St_Ind'
	20
	18
	8
	8
	18
	8
	18
	22
	12
	8

	
	
	m''
	1
	1
	3
	3
	1
	2
	1
	5
	1
	3

	
	
	CCE_St_Ind''
	22
	20
	10
	10
	20
	10
	20
	8
	14
	10

	tsc_C_RNTI_Def7
	'0D80'H

3456
	m'
	4
	0
	0
	1
	0
	0
	0
	0
	0
	4

	
	
	CCE_St_Ind'
	8
	20
	20
	8
	14
	22
	10
	8
	18
	8

	
	
	m''
	5
	1
	1
	2
	1
	5
	1
	1
	1
	5

	
	
	CCE_St_Ind''
	10
	22
	22
	10
	16
	8
	12
	10
	20
	10

	tsc_C_RNTI_Def8
	'11D7'H

4567
	m'
	2
	0
	0
	0
	0
	4
	3
	2
	4
	0

	
	
	CCE_St_Ind'
	8
	8
	12
	8
	10
	8
	8
	8
	8
	20

	
	
	m''
	3
	1
	1
	1
	1
	5
	4
	3
	5
	1

	
	
	CCE_St_Ind''
	10
	10
	14
	10
	12
	10
	10
	10
	10
	22

	tsc_C_RNTI_Def9
	'162E'H

5678
	m'
	0
	0
	2
	4
	0
	0
	2
	0
	1
	0

	
	
	CCE_St_Ind'
	8
	10
	8
	8
	16
	16
	8
	14
	8
	16

	
	
	m''
	1
	1
	3
	5
	1
	1
	3
	1
	2
	1

	
	
	CCE_St_Ind''
	10
	12
	10
	10
	18
	18
	10
	16
	10
	18

	tsc_C_RNTI_Def10
	'1A85'H

6789
	m'
	0
	0
	0
	3
	0
	0
	0
	0
	3
	0

	
	
	CCE_St_Ind'
	12
	12
	20
	8
	12
	18
	20
	10
	8
	12

	
	
	m''
	1
	1
	1
	4
	1
	1
	1
	1
	4
	1

	
	
	CCE_St_Ind''
	14
	14
	22
	10
	14
	20
	22
	12
	10
	14


Table 7.1.1.1-3: CCE Start indices (m' & m'') to be used for default C-RNTI (15 MHz)

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

	tsc_C_RNTI_Def
	'1001'H

4097


	m'
	4
	0
	0
	0
	0
	0
	0
	0
	0
	0

	
	
	CCE_St_Ind'
	8
	14
	14
	20
	16
	18
	28
	20
	26
	30

	
	
	m''
	5
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	
	CCE_St_Ind''
	10
	16
	16
	22
	18
	20
	30
	22
	28
	32

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	0
	0
	0
	0
	4
	0
	0
	0
	0

	
	
	CCE_St_Ind'
	32
	12
	20
	34
	14
	8
	8
	10
	30
	32

	
	
	m''
	1
	1
	1
	5
	1
	5
	1
	1
	1
	1

	
	
	CCE_St_Ind''
	34
	14
	22
	8
	16
	10
	10
	12
	32
	34

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	0
	0
	4
	0
	0
	0
	0
	0
	0

	
	
	CCE_St_Ind'
	16
	22
	22
	8
	10
	22
	34
	28
	34
	28

	
	
	m''
	1
	1
	1
	5
	1
	1
	5
	1
	5
	1

	
	
	CCE_St_Ind''
	18
	24
	24
	10
	12
	24
	8
	30
	8
	30


Table 7.1.1.1-4: CCE Start indices (m' & m'') to be used for default C-RNTI (20 MHz)

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

	tsc_C_RNTI_Def
	'1001'H

4097
	m'
	3
	0
	0
	0
	0
	0
	0
	0
	2
	0

	
	
	CCE_St_Ind'
	8
	36
	34
	38
	42
	22
	10
	8
	8
	20

	
	
	m''
	4
	1
	1
	1
	1
	1
	1
	1
	3
	1

	
	
	CCE_St_Ind''
	10
	38
	36
	40
	44
	24
	12
	10
	10
	22

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	0
	2
	0
	0
	0
	0
	0
	0
	1

	
	
	CCE_St_Ind'
	12
	46
	8
	34
	20
	10
	10
	26
	28
	8

	
	
	m''
	1
	1
	3
	1
	1
	1
	1
	1
	1
	2

	
	
	CCE_St_Ind''
	14
	48
	10
	36
	22
	12
	12
	28
	30
	10

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	1
	0
	0
	0
	3
	0
	2
	0
	0
	0

	
	
	CCE_St_Ind'
	8
	20
	24
	34
	8
	10
	8
	38
	48
	20

	
	
	m''
	2
	1
	1
	1
	4
	1
	3
	1
	5
	1

	
	
	CCE_St_Ind''
	10
	22
	26
	36
	10
	12
	10
	40
	8
	22


7.1.1.2
TDD candidates selection

The default TDD subframe configuration 1 is applied to this clause. By default no DL data is scheduled in special subframes 1 and 6.

Considering that each TDD subframe having different PHICH group number, and only two symbols being present for PDCCH in the special subframes 1 and 6 for bandwidth of 5 MHz, two symbols for PDCCH in all subframes for bandwidth of 10/15/20 MHz (TS 36.508 [3]), each subframe has, therefore, different number of MAX_CCE.
Table 7.1.1.2-1 gives the PDCCH candidates of m' and m'' for default values of common search space aggregation level =8, UE-specific search space aggregation L=8 resulting in 2 PDCCH candidates m=0,1 and the corresponding CCE start indices for channel bandwidth of 5MHz. SF0 and SF5 cannot be used for UL grant. SF1 and SF6 are not used for DL assignment. SF2, SF3, SF7 and SF8 are not applicable to PDCCH CCE allocation since they are uplink subframes.

Table 7.1.1.2-1: CCE Start indices (m' & m'') to be used for various C-RNTIs (5 MHz)

	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'
	1
	-
	-
	-
	1
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	1
	-
	-
	-
	0
	1
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	1
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def4
	'1FF1'H

8177
	m'
	1
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def5
	'04D2'H

1234
	m'
	0
	-
	-
	-
	0
	1
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def6
	'0929'H

2345
	m'
	1
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

	
	
	CCE_St_Ind''
	-
	0
	-
	-
	0
	-
	10
	-
	-
	0

	tsc_C_RNTI_Def7
	'0D80'H

3456
	m'
	1
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def8
	'11D7'H

4567
	m'
	1
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def9
	'162E'H

5678
	m'
	1
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def10
	'1A85'H

6789
	m'
	1
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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


Table 7.1.1.2-1a gives the PDCCH candidates of m' and m'' for default values of common search space aggregation level =4, UE-specific search space aggregation L=4 resulting in 2 PDCCH candidates m=0,1 and the corresponding CCE start indices for channel bandwidth of 5MHz and CFI=2, suitable for eMBMS test cases. SF0 and SF5 cannot be used for UL grant. SF1 and SF6 are not used for DL assignment. SF2, SF3, SF7 and SF8 are not applicable to PDCCH CCE allocation since they are uplink subframes.

Note: With Max-CCE=13 or 12, aggregation level of 8 results in only 1 PDCCH candidate. Hence aggregation level of 4 is used.

Table 7.1.1.2-1a: CCE Start indices (m' & m'') to be used for various C-RNTIs with CFI=2 (5 MHz)

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

	
	
	Max_CCE
	13
	12 
	-
	-
	12
	13
	12
	-
	-
	12

	tsc_C_RNTI_Def
	'1001'H

4097


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

	
	
	CCE_St_Ind'
	4
	-
	-
	-
	8
	4
	-
	-
	-
	4

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

	
	
	CCE_St_Ind''
	-
	4
	-
	-
	0
	-
	8
	-
	-
	0

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	-
	-
	-
	0
	1
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	4
	-
	-
	-
	4
	4
	-
	-
	-
	4

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

	
	
	CCE_St_Ind''
	-
	0
	-
	-
	8
	-
	4
	-
	-
	8

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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


Tables 7.1.1.2-2, 7.1.1.2-3 and 7.1.1.2-4 give the PDCCH candidates of m' and m'' for default values of common search space aggregation level =8, UE-specific search space aggregation L=8 resulting in 2 PDCCH candidates m=0,1 and the corresponding CCE start indices for bandwidths of 10/15/20 MHz respectively, with the different Max_CCE number for each subframe.

Table 7.1.1.2-2: CCE Start indices (m' & m'') to be used for default C-RNTI (10 MHz)
	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	27
	25
	-
	-
	25
	27
	25
	-
	-
	25

	tsc_C_RNTI_Def
	'1001'H

4097
	m'
	1
	-
	-
	-
	0
	1
	-
	-
	-
	1

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

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

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

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	-
	-
	-
	0
	1
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	16
	-
	-
	-
	16
	16
	-
	-
	-
	16

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

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


Table 7.1.1.2-3: CCE Start indices (m' & m'') to be used for default C-RNTI (15 MHz)
	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	41
	37
	-
	-
	37
	41
	37
	-
	-
	37

	tsc_C_RNTI_Def
	'1001'H

4097


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

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def2
	'1034'H

4148
	m'
	0
	-
	-
	-
	0
	1
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	24
	8
	-
	-
	-
	8

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

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

	tsc_C_RNTI_Def3
	'1111'H

4369
	m'
	0
	-
	-
	-
	0
	1
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	24
	-
	-
	-
	24
	8
	-
	-
	-
	8

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

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


Table 7.1.1.2-4: CCE Start indices (m' & m'') to be used for default C-RNTI (20 MHz)
	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	55
	50
	-
	-
	50
	55
	50
	-
	-
	50

	tsc_C_RNTI_Def
	'1001'H

4097
	m'
	1
	-
	-
	-
	0
	0
	
	-
	-
	0

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	16
	24
	
	-
	-
	24

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

	
	
	CCE_St_Ind''
	-
	8
	-
	-
	24
	
	16
	-
	-
	32

	tsc_C_RNTI_Def2
	‘1034'H

4148
	m'
	0
	-
	-
	-
	0
	1
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	32
	-
	-
	-
	8
	8
	-
	-
	-
	32

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

	
	
	CCE_St_Ind''
	-
	0
	-
	-
	16
	-
	32
	-
	-
	40

	tsc_C_RNTI_Def3
	‘1111'H

4369
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	16
	-
	-
	-
	40
	40
	-
	-
	-
	16

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

	
	
	CCE_St_Ind''
	-
	40
	-
	-
	0
	-
	40
	-
	-
	24

	tsc_C_RNTI_Def4
	‘1FF1'H

8177
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	16
	-
	-
	-
	40
	24
	-
	-
	-
	8

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

	
	
	CCE_St_Ind''
	-
	32
	-
	-
	0
	-
	8
	-
	-
	0

	tsc_C_RNTI_Def5
	‘04D2'H

1234
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	40
	16
	-
	-
	-
	40

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

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

	tsc_C_RNTI_Def6
	‘0929'H

2345
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	32
	-
	-
	-
	24
	24
	-
	-
	-
	16

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

	
	
	CCE_St_Ind''
	-
	24
	-
	-
	32
	-
	24
	-
	-
	24

	tsc_C_RNTI_Def7
	‘0D80'H

3456
	m'
	1
	-
	-
	-
	0
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	40
	-
	-
	-
	8

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

	
	
	CCE_St_Ind''
	-
	32
	-
	-
	16
	-
	40
	-
	-
	0

	tsc_C_RNTI_Def8
	‘11D7'H

4567
	m'
	0
	-
	-
	-
	0
	1
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	16
	-
	-
	-
	40
	8
	-
	-
	-
	32

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

	
	
	CCE_St_Ind''
	-
	32
	-
	-
	0
	-
	8
	-
	-
	40

	tsc_C_RNTI_Def9
	‘162E'H

5678
	m'
	0
	-
	-
	-
	0
	0
	-
	-
	-
	0

	
	
	CCE_St_Ind'
	32
	-
	-
	-
	16
	16
	-
	-
	-
	16

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

	
	
	CCE_St_Ind''
	-
	40
	-
	-
	24
	-
	16
	-
	-
	24

	tsc_C_RNTI_Def10
	‘1A85'H

6789
	m'
	1
	-
	-
	-
	1
	0
	-
	-
	-
	1

	
	
	CCE_St_Ind'
	8
	-
	-
	-
	8
	24
	-
	-
	-
	8

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

	
	
	CCE_St_Ind''
	-
	0
	-
	-
	0
	-
	32
	-
	-
	0


7.1.1.2.1
TDD candidates selection in special subframes
In test cases (7.1.3.12/13) testing DL data transmission in special subframes following CCE tables will be used

Table 7.1.1.2.1-1: CCE Start indices (m' & m'') to be used for various default C-RNTI (5 MHz)

	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'
	1
	1
	-
	-
	1
	0
	1
	-
	-
	0

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

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

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

	tsc_C_RNTI_Def2
	‘1034'H

4148
	m'
	1
	1
	-
	-
	0
	1
	1
	-
	-
	1

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

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

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


NOTE:
Special subframes with Max CCE =12 and aggregation of 8 result in only 1 PDCCH. Hence either only UL grant or DL allocation is possible. 

Table 7.1.1.2.1-2: CCE Start indices (m' & m'') to be used for default C-RNTI (20 MHz)
	C-RNTI
	Value
	
	SF0
	SF1
	SF2
	SF3
	SF4
	SF5
	SF6
	SF7
	SF8
	SF9

	
	
	Max_CCE
	55
	50
	-
	-
	50
	55
	50
	-
	-
	50

	tsc_C_RNTI_Def
	'1001'H

4097
	m'
	1
	0
	-
	-
	0
	0
	0
	-
	-
	0

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

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

	
	
	CCE_St_Ind''
	-
	16
	-
	-
	24
	-
	24
	-
	-
	32

	tsc_C_RNTI_Def2
	‘1034'H

4148
	m'
	0
	1
	-
	-
	0
	1
	0
	-
	-
	0

	
	
	CCE_St_Ind'
	32
	8
	-
	-
	8
	8
	32
	-
	-
	32

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

	
	
	CCE_St_Ind''
	-
	0
	-
	-
	16
	-
	40
	-
	-
	40


7.1.2
ePDCCH Candidate Selection

Total number of eREGs available in a subframe: Max_eREG.

Total number of eCCEs available in a subframe: Max_eCCE.

The value of numberPRB-Pairs=8 to be used in ePDCCH signalling test cases result in MAX_eREG=128 as per TS 36.211 [35] clause 6.2.4A. As per TS 36.211 [35] clause 6.8A.1 results in MAX_eCCE=32.
7.1.2.1
FDD candidates selection

The UE specific search space aggregation L=2 same as in clause 7.1.1.1 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 7.1.2.1-1: eCCE Start indices (m' & m'') to be used for various C-RNTIs

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

	tsc_C_RNTI_Def
	'1001'H

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

	
	
	CCE_St_Ind'
	20
	2
	10
	28
	0
	26
	16
	8
	22
	2

	
	
	m''
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	
	CCE_St_Ind''
	4
	18
	26
	12
	16
	10
	0
	24
	6
	18

	tsc_C_RNTI_Def2
	'1034'H

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

	
	
	CCE_St_Ind'
	8
	24
	4
	26
	14
	0
	4
	22
	26
	8

	
	
	m''
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	
	
	CCE_St_Ind''
	24
	8
	20
	10
	30
	16
	20
	6
	10
	24


NOTE:
eCCE start indices are independent of bandwidth.

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 with R=r1, 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 (36.213[30] table 9.1.5-2b).

-
For CE Mode B with R=r1, 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(36.213[30] table 9.1.5-2b).

-
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(36.213[30] table 9.1.5-2a).

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=2 resulting in 2 transmissions.

-
UE Specific by C-RNTI search space, mpdcch-NumRepetition-r13 =r1, R=r1=1 resulting in 1 transmission. 

7.1.4
LAA Considerations

In a LAA celll, the UE-Specific Search space selection as defined in above clauses for TDD are applicable. As UE cannot camp on a LAA cell, there is no transmission of System Info, hence the CCE’s dedicated for Si-RNTI will be available for allocation. In a LAA Scell, the PDCCH scrambled with CC-RNTI PDCCH candidate at aggregation level L=8 with the CCEs corresponding to the PDCCH candidate given by CCEs numbered 0,1,2,3,4,5,6,7 shall be used 36.213[30] clause 13A
7.2
Uplink Grant

The Network/SS informs the UE if it is allowed to make Uplink Data transmission by transmitting 'DCI format 0' on PDCCH. The UE shall transmit (4 TTI later for FDD or variable for TDD) a Transport block of exactly the same size as specified in DCI format 0. The UE has no control of its own on TB size, and has to merely follow the network, even if that means lots of MAC padding or resource starving.

The UE has the following means to communicate if it has UL data ready for transmission and subsequently the estimate of quantity of data to be transmitted.
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